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This invention relates to a method and means
of producing power, and particularly pertains to
a jet propelled engine and method »f operating
the same. :

It is common practice to provide jet engines
which embody the use of a compressor, ignition
chamber, and a turbine. The products of com-
bustion from the ignition chamber flow to the
turbine and thus produce excessive heat in the

. turbine. TIi is the principal object of the present
invention, therefore, to provide a jet propulsion
power unit in which a combustible fuel may be
vaporized and used as the propelling force for air
moving means prior to its ignition period, so that
the air moving unit will be maintained in a cool
condition, and in which structure the combustion
action takes place in the discharge throat of the
let tube and in the rear of the air moving unit,
thus obtaining the flexibility of control of the
present-day jet engine and the low temperature
operation and high speed efficiency of an engine
embodying the athodyd principle.

The present invention contemplates the provi-
sion of an outer tubular housing providing a con-
tinuous longitudinal passageway, the forward end
of which is open to form an air induction throat
and the rear portion of which provides a restrict-

* ed tubular throat of the Venturi type having a
rear eduction opening through which air and
products of combustion from the engine may be
discharged at high velocity.

The invention is illustrated by way of example
in the accompanying drawing in which:

Pigure 1 is a view in central longitudinal sec-
tion showing the jet propulsion power unit em-
bodying the present invention.

Fig. 2 is an end view showing the induction end
of the power unit, as viewed on the line 2—2 of
Fig. 1.

Fig. 3 is a view in transverse section through
the power unit in advance of the turbine, as seen
on the line 3—3 of Fig. 1.

Referring more particularly to the drawing, (6
indicates the outer tubular housing or jet tube
of a jet propulsion engine embodying the present
invention. The housing includes a cylindrical
induction section {1 formed with an unrestricted
open induction end §2. The opposite end of said
section continues in a frusto-conical section (3

which forms a restricted throat for a purpose to :

be hereinafter described. The small end of the
frusto-conical section 13 continues in a cylindri-
cal section 18 of uniform diameter to which an
eduction tube {5 is connected. 'The tube (5 is out-
wardly tapered, the taper being considerably

* tion mouth 6.
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longer than that of the frusto-conical section 13
and being of a lesser degree. The end of the tube
{5 is open and unrestricted and forms an educ-
Considering the entire housing
section without regard to the equipment associ-
ated therewith, it will be seen that if air is caused
to travel longitudinally through the housing 18 it
will pass through the induction opening 2 in
relatively large volume and will be restricted as
it flows into and through the cylindrical section
14, thus increasing the velocity flow of the air
and gases of combustion so that the force of ex-
bulsion at the eduction end {6 of the tube {5 will
be sufficient,

Mounted transversely of the base section of the
frusto-conical portion {3 of the housing is a tur-
bine 7. This turbine is of the conventional
steam jet type having a fixed outer housing and
a rotor therein. The rotor is mounted upon a
driven shaft 18 which extends longitudinally and
centrally of the housing {8 and is supported in a
central bearing {9 carried by radial arms 28. At-
tention is directed to the fact that the turbine (7
is not a specially designed turbine to receive
burned gases but is of the type usually employed
when steam is used as the motive fluid. In fact;
it is not necessary to provide a turbine made of
special metals which will satisfactorily resist high
temperature, since the temperatures of the gases
passing through the turbine {7 will be at rela-
tively low temperature and fully within the range
of safe operation without being of special con-
struction. The driven shaft I8 passes entirely
through the housing 21 of the turbine and serves
as a mounting for the rotor 22. The shaft {8 is
fitted with a starting motor 23 which is disposed
in advance of the turbine and gives the power unit,
its initial impetus prior to full automatic opera-
tion within the unit. The motor 23 has a forward
shaft 24 seated within a bearing 25. The bearing
25 is carried on radial arms 26 within the portion
{1 of the housing {0.

Mounted at the forward end of the driven shaft
18 and beyond the bearing 19 is an air blower 27.
This blower is so designed as to cooperate with
the frusto-conical wall section (3 of the housing
in forcing the air rearwardly and into the educ-
tion tube 15. The retricted cylindrical portion 14
of the housing provides a combustion chamber
28 within which fuel! may be burned. It is con-
templated that the fuel which is to be used in the
engine of the present invention is in liquid phase
while in storage and is then converted to vapor
phase for introduction into the combustion cham-
ber 28 and into the turbine !7. Liquid fuel for
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use with the jet propulsion engine here shown
may be carried in a storage tank 29, This tank is
fitted with a fuel pipe 30 leading to one side of &
fuel pump 31. The fuel pump may be driven by
any source of power. The opposite side of the
fuel pump 34 is fitted with a fuel pipe 32 which
leads to a vaporizing coil 33. This coll is wrapped
around the cylindrical portion {4 of the housing
with its convolutions leading to the forward end
of the housing. The coil thus produces a helical
tubular boiler within which the liquid fuel may be

heated by the gases passing through the portion

{4 of the housing and will be thus vaporized. A
’ gaseous fuel pipe 34 connects with the last con-
volution of the tubular boiler coil 33 and leads
to & two-way valve 35. When this valve is set in
one direction a connection will be made to a fuel
feed pipe 36 which extends through the wall of
the housing portion {4 and is fitted with a jet
nozzle 37 so that fuel which passes through the

. boller coil 33 in the initial stage of operation will
be directly introducted into the combustion
chamber. Initial ignition of the fuel discharged
from the pipe 36 into the combustion chamber
28 may be brought about by a suitable igniter,
such for example as the spark plug 31’. This plug
will be connected in a suitable ignition circuit
not shown in the drawing.

When the valve 35 is moved to a position where
the flow of fuel from the fuel pipe 34 to the fuel
pipe 36 is interrupted a flow of fuel will be es-
tablished from the fuel pipe 34 to a gas pipe
38. This pipe leads to the induction side of the
housing 2! of the turbine 1T. The opposite side
of this housing is fitted with an exhaust pipe 39
which leads to & two-way valve 48. One side
of the two-way valve 40 is connected to a gase-
ous fuel supply pipe 41. This pipe leads to and
extends through the wall of the restricted cylin-
drical portion {4 of the engine housing, as in-
dicated at 42, where it will discharge gaseous
fuel infto the combustion chamber 28 in the rear
of the fan 27. When the two-way valve 40 is
moved to its other position flow of gaseous fuel
from the pipe 4§ will be established through the
valve 40 to, a return pipe 43. The return pipe 43
connects to one side of a condenser 44, This
condenser may be of any desired type or design.
Here, however, it is shown as being in the form
of an annular conduit which is embraced by the
enlarged cylindrical portion If of the housing.
It is obvious that since this condenser is on the

_entering end of the tubular housing {9 it will
be subjected to the cooling action of air which
‘passes into the mouth 12 and slong the wall i1
as well as the air which passes on the outside
of the wall i and impinges against the wall
of the condenser 44. The normal temperature
of the atmosphere is sufficiently low to cause the
gaseous fuel which passes into the condenser to
be converted from vapor phase to liquid phase
so that it may be drained off through a drain
pipe 45 leading to the storage tank 29.

In operation of the engine with which the
present invention is concerned electricity is de-
livered to the motor 23 from a suitable source
of supply through the conductors 46 and 47.
The motor 23 is of the motor-generator type so
that when it is not utilized for its motive power
it may be used as a generator if desired. As
the motor rotates the shaft 18 will be driven and
this in turn will drive the rotor 22 of the turbine
as well as the fan 21, The fan will act to draw
air through the induction end i2 of the tubular
housing, around the turbine, and then force it

into the combustion chamber 28. At this same
time the fuel pump 31 will be driven and will
force liquid fuel through the pipe 32 to the boiler
coll 33. During the initial period of operation
it is obvious that the fuel passing through the
coil 33 will not be sufficiently heated to produce
its vaporization. Thus, when the valve 35 is
adjusted to establish communication between
pipes 34 and 36 a jet of fuel will be forced from
the nozzle 37 into the combustion chamber 28
ari will be ignited by the spark plug 37’. As
the fuel burns within the combustion chamber
the boiler coil 33 will be heated gradually so
that eventually the liquid entering the boiler coil
33 will be converted to vapor phase before it
reaches the outlet pipe 3. When this condition
arises the burner will of course be self-gener-
ating so that the spark plug or ignition device
37’ may be interrupted in its operation, and so
that the valve 35 may be adjusted to close the
pipe 36 and to establish a flow of fuel vapor from
the pipe 38 to the pipe 38. The pressure of
the fuel vapor will act upon the rotor 22 of the
turbine T to drive the same. This will then
drive the shaft {8 and will make it possible for
the motor-generator 23 to be driven so that elec-
tricity for any desired purpose may be obtained
from the generator. The exhaust gases from
the turbine pass through the pipe 39 to the valve
40 and under normal conditions are led through
the pipe 4! to the discharge nozzle 42 within
the combustion chamber 28. It will be recog-
nized that the highest temperature prevailing
within the turbine 1T will be the maximum tem-
perature of the fuel gases generated within the
boiler coil 23, and that such temperatures will
not be detrimental to a steam turbine of con-
ventional design and construction. The dis-
charge of fuel gases from the turbine into the
combustion chamber 28 will support the com-
bustion of fuel which had been initiated in the
chamber 28. The fan 21 will then force the
burning fuel rearwardly and outwardly through
the jet propulsion nozzle 15 and will create suffi-
4B cient impulse force to drive the engine forward-

Iy.

In the event that it is desired to stop the
engine the valve 40 may be manipulated to in-
terrupt the flow of gaseous fuel from the pipe

60 39 through the valve 40 to the pipe 4! and to
direct this fuel from pipe 38 through the valve

40 to the pipe 43. The gaseous fuel will then

enter the condenser 44, where it will be con-

verted to liquid phase and will drain through
55 the pipe 45 to the storage tank 29. Thus, any

vapors which are generated within the boiler

coil 33, after fuel supply to the combustion

chamber 28 has been interrupted, will migrate

through the piping system to the condenser and
80 return to the storage tank in liquid phase.

It may be found desirable to drive the blower
fan 27 at a higher speed than the speed at which
the turbine {T rotates, however this is not es-
sential.

While T have shown the preferred form of my
jet propulsion power unit, and the method of
operating the same, it is to be understood that
various changes in the combination of the parts
of the structure and a rearrangement of the steps
70 of the operation may be made by those skilled in

the art, without departing from the spirit of

the invention as claimed.

Having thus described my invention, what I

~ claim and desire to secure by Letters Patent isy
75 1. A jet propulsion power unit comprising ‘g
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tubular housing having a cylindrical induction
end of relatively large diameter and an eduction
end of relatively small diameter forming a con-
tihuous passageway from end to end thereof
with a restricted throat section intermediate its
ends, a fluid pressure turbine disposed within
said passageway relatively near the induction end
and having its axis concentric with the longi-
tudinal axis of the tubular housing, a blower fan
driven by said turbine and longitudinally aligned
therewith, said fan being disposed between the
turbine and the eduction end of the tubular
housing and designed to move air through the
housing toward the eduction end thereof, said
blower being disposed in the advance portion of
sald restricted throat, a combustion chamber
formed at a point in said restricted throat be-
tween the blower and the eduction end of the
tubular housing, a heating coil circumscribing
said combustion chamber whereby heat incident
to the combustion of fuel in said combustion
chamber will be imparted to said heating coil, a
liquid fuel storage tank, a conduit connecting
said storage tank with said heating coil, a pump
positively circulating liquid fuel from said stor-
age tank to said heating coil, a Dipe connecting
the heating coil with the induction side of the
turbine, and a pipe leading from the eduction
side of the turbine to the combustion chamber
whereby the fuel vapors generated within the
heating coil may be delivered to the turbine to
motivate the same and to thereafter be exhaust-
ed from the turbine into the combustion chamber.

2. The structure of claim 1 including an aux-
iliary fuel pipe connected with the heating coil
and extending into the combustion chamber, and
valve means acting to alternately deliver fuel
from the heating coil directly into the combus-
tion chamber through said auxiliary pipe or in-
directly while passing through the turbine.

3. The structure of claim 1 including a con-
denser associated with the induction end of the
tubular housing, a connection between the educ-
tion side of the turbine and said condenser, a
drain connection between the condenser and the
storage tank, and a valve optionally econtrolled to
alternately direct the fuel vapor from the educ-
tion side of the turbine to the combustion cham-
ber or to the condenser. .

4. A jet propulsion power unit, comprising a
tubular housing adapted to be mounted upon an
object to be propelled with the Iongitudinal axis
of said housing extending substantially parallel
to the proposed path of travel of the object, said
housing comprising a tubular cylindrical air in-
duction section having an open end, 8 frusto-
conical section connected therewith and forming
a rearwardly tapering side wall to produce a
restricted throat in longitudinal alignment with
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the open end of the housing, a restricted throat 60

section continuing therefrom and having an
outwardly flaring side wall terminating in an
eduction opening of lesser diameter than the
induction opening, a fluld turbine mounted upon

6 L
the longitudinal axis of the tubular housing and
at the forward end of the tapered throat section,
said turbine being of a diameter to permit free
flow of air around the turbine and between its
circumference and the side walls of the housing,
a shaft extending through the turbine and carry-
ing the turbine rotor, a motor generator mount-
ed upon the forward end of said shaft, a blower
fan mounted upon the rear end of said shaft,
said blower operating in the restricted throat
formed by the tapered section of the “housing,
means for rotatably supporting said shaft with-
in the housing, a combustion chamber within the
restricted throat section of the housing, a heat
exchanger associated with the wall of the Rous-
ing along the restricted throat area whereby air
and gases passing through the housing may im-
part heat to said heat exchanger, a liquid fuel
supply tank, a supply conduit leading therefrom
to the heat exchanger, a power driven pump
mounted at a point in said conduit, a conduit
leading from the heat exchanger to the induction
side of the turbine, a two-way valve at g point in
said conduit, an auxiliary conduit connected with
said two-way valve structure and leading to the
combustion chamber, a jet nozzle on the discharge
end thereof, a conduit leading from the educ-
tion side of the turbine to-the combustion cham-
ber, whereby exhaust gases from the turbine will
be delivered to the combustion chamber, the dis-
charge end of said conduit and the jet nozzle be-
ing disposed in the path of travel of air moved
by the blower fan, and fuel ignition means dis-
posed within the combustion chamber,

5. The structure of claim 4 including a con-.
denser circumscribing the cylindrical wall at the
induction end of the housing and being in hesat
exchange relation therewith whereby air passing
through the housing and therearound will tend
to lower the temperature of the condenser struc-
ture, a conduit connecting the condenser with
the exhaust gas conduit leading from the turbine,
a two-way valve which may be operated to alter-
nately',peliver exhaust gases from the turbine to
the combustion chamber or the condenser, and
a drain pipe leading from the condenser to the
fuel supply tank. '
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