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PROVISIONAL SPECIFICATION.

Improvenients relating to the Propulsion of Aivcrait and other
Veiticies.

I, Fraxg WHITTLE, of Glenhaven,
Regent St., Coventry, British Subject,
do hereby declare the nature of this inven-
tion fo be as follows:—

Iijs invention concerns improvements
relating to propulsion and whilst at
present it is deemed to be particularly
adapted to the propulsion of aircraft, 1t
1s not necessarily limited to this ‘use
and may be adapted for the propulsion of
other vehicles,

The main object of this invention is to
provide means whereby the principle of
obtaining propulsive force in the one sense
of direction by the reaction caused by ex-
pelling fluid in the opposite sense of direc-
tion, may be applied efficiently to aireraft
or other vehicles.

It is believed that an embodiment of
this invention will provide a large thrust
in proportion to its weight, that it will
perform at greater altitudes than are at
present obtainable, that it makes possible
higher speeds than have up to the present
been obtained, that it will operate with
any fuel now in use, and that it will have
a reasonably low fuel consumption. Fur-
ther that simplicity and convenient ex-
ternal form is achieved.

According to the invention, a heat cycle
is employed, consisting of ome, or mors
stages of compression, one or more stages
of expansion and a heat addition between
the end of compression and the beginning
of expansion, part of.the work done in
expansion being employed to do the work
of compression, and the remainder to pro-
vide the fluid Teaction.

Describing the invention in a simple
form as applied to aireraft, there is a
compression apparatus, consisting of a
compressor, which may be a blower type
compressor, a cylinder compressor, or a
combination of the two, by means of
which air as the working fluid is com-
pressed into a heating chamber where heat
iz added hy the combustion of fuel. The
air then "expanding through apparatus
designed to absorb sufficient of the work
of expansion to drive the compressor, and
which may consist of a turbine rotor, or
cylinder expander or a combination of
the two, and which is on the same shaft

as, or connected with the compressing
mecitanism, The air then passes through
2 suitably designed tunnel to the atmos-
phere, either having velocity as a result
of its passage through expansion appara-
tus, of being capable of further expansion
through suitably designed nozzles at the
rvear, or both.

In another form, a portion of the air
only may expand through the expansion
apparatus which drives the compression
apparatus, and the remainder expands to
the atmosphere providing fluid reaction.

In more particularly deseribing the in-
vention in an aireraft adaption, I propose
to use a centrifugal rotary vane blower
or turbo-compzessor as a compressor. The
air intake is a tunnel situated in the
nose of the aircraft and leading in an
axial direction to the inlet orifice of
blower. The gas is passed circumferen-
tially through suitably designed passages
or diffusers into the heating chamber,
which is of suitable material, and prob-
ably lagged externally fo conserve heat.
Into this chamber are directed burners for
oil fuel and any further necessary details
of construction such as pilot burners,
cleaning devices etc. At the rear of the
heating chamber the gas passes through
suitable nozzles to impinge on the buckets
or blades of a De Laval or Curtis type
turbine wheel, the latter being mounted
on the same shaft as the compressor. The
@as passes into a tunnel after leaving the
turbine and is led to the rear, where the
final stage of expansion to the atmosphere
takes  place - through suitably designed
nozzles.

The 1invention is not limited to the
mechanism detailed above. For instance,
instead of the air passing through appara-
tus for driving compressor after heating,
it may pass through and give up some of
its heat to the water in a steam bhoiler,
the steam so generated being utilised to
drive the -compression mechanism by
means of a steam turbine or other sfeam
engine. This would then be a substitute
for the gas turbine above specified.

Controlling means may include fuel
control, gas flow control, or mechanical
control of the speed of the blower andfor
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its mover. The final emission of gas may
perhaps be directionally controlled for

manceuvring purposes. One or a plur-

ality of the complete power units may be
5 provided in a single vehicle or aircraft
and they may fo some extent be inter-
dependent, e.g. a single turbine may oper-
ate subsidiary blowers etc.
* It may be necessary to provide auxili-

ary apparatus for starting, fuel injec-
tions, lubrication or like purposes.

It will be clear that the invention gives
scope for wide modification without de-
parting from its principle as herein out-
lined.

" Dated this 14th day of January, 1930.
' F. WHITTLE.

COMPLETE SPECIFICATION.

Improvemenis relating to ihe Propulsion of Aircraft and other
Vehicles.

I,-Fravg Wurrrirs, late of “° Glen-
haven *’;- Regent Street, Coventry, and
now of ‘¢ Hill Crest” Dorrington, Lin-

" coln, British Subject, do hereby declare
20 the nature of this invention and in what
manner the samse is to be performed, to be
particularly described and ascertained in
and by the following statement:—

This invention relates to apparatus for
propulsion of the type in which air is
taken in, compressed, heated, and ex-
pelled with high velocity on re-expansion
in order o provide a propulsive thrust.

50 The main- object of this invention is
to provide improved apparatus of the
above mentioned type, and it particular

improved means for driving the com-.

Pressor.
35 According to the invention I .provide
means for propulsion of the above men-
tioned type.characterised by the feature
that the compressor is driven by a tur-
bine, and that the pressure drop om ex-
%0 pansion fakes place in two stages, the first
pressure drop taking place through the
nozzles of the turbine, and the secand
pressure drop taking place through the
propelling nozzles. :
45 Describing the invention in a simple
form as applied to aircraft, there is a
compressor, preferably of the turbo-centri-
fugal type, by means of which air as the
working fluid is compressed info a heating
50 chamber where heat is added by the com-
bustion of fuel. The air is.then expanded
through apparatus designed to absorb
sufficient of the work of expansion to
drive the compressor, and which consists
of a turbine rotor, and which is on the

55 Same shaft as or connected with the com-

pressing mechanism. The air then passes
through a suitably designed tunnel. or
nozzles to the atmosphere, either having
_ yelocity as a result of its .expansion
80 through the expansion .apparatus, or be-
ing capable of further expansion through
suitably designed nozzles at the rear, or

both. - :

The invention' will now be described
with aid of the accompanying drawing
and diagram in which:—

Fig. 1 is a diagram showing the eyele
of energy or thermal cycle on which the
invention relies fundamentally.

Fig. 2 is a part-section showing dia-
grammatically a preferred form of the
invention, applicable to the propulsion
of aircraft.

The thermal cyele employed which is -

shown in Fig. 1 is a pressure-volume dia-
gram in which :

AG represents the atmospherie line,

DC represents compression.

CE represents heating at comstant pres-
sure,

ETF represents that portion of expansion
which is utilised to do- the work of com-
pression. :

TG represents the expansion to the
atmosphere- providing thrust by fuid re-
action.

The device consists of a compressor
having casing “ 17 intake passages 2,
a rotor ““3 7, with bucket rings “47”
working in conjunction with stator
bucket or nozzle rings “ 57’ inside the
casing ““ 17’ and centrifugal radial blad-
ing 77 and diffusers ‘837 through
which the output is delivered under pres-
sure through header or collector ring
““9° jnto combustion or heating cham-
bers *“ 10 7’ in which fuel is burnt. This
may be heavy oil or other fuel burning at
jets 1177, The chambers “ 10" are
preferably lagged or otherwise heat insu-
Jated to conserve heat energy, and per-
haps lined with refractory material. The
heated gases pass into a collector or
header €12 from chambers 107
which are of any suitable number and
disposition.  From header ‘“12°7 the
gases expand through a turbine 137
with buckets ““ 14 ¥ and stator “15 7,
the turbine rotor ¢ 13 ”” being fast on the
spindle ¢ 16 7', which is also the driving
gpindle of the compressor rotor 37,
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77, From the turbine the gases fur-
ther expand through nozzles ¢ 17 7 fo the
atmosphere in an axial direction.

Any suitable type of turbine may be
used, but in order that the relatively high
temperature proposed to be employed
may be withstood, the buckets may be
of some suitable refractory material

The turbine drives the compressor direct
a5 shown, but direct drive is not essential,
any gearing or the like may of course be
employed.

The air entering at ““ 27’ is first of all
compressed by the bucket system 47’
“57 and by blades 7. In the
chambers ““ 10 7 the air is heated at con-
stant pressure and expands through the
turbine *‘ 18 7’ losing energy by driving
the turbine and compressor. Its remain-
ing pressure and velocity emergy is then
converted into velocity out of the nozzles
€17 7, whereby reaction in the nature
of axial thrust is set up according to the
usual laws.

Tt can be demonsirated that the effi-
ciency of this device conceived as a pro-
pulsive engine. will not be reduced by
reduction of the density of the atmos-
phere, and owing to the low temperature
of the upper atmosphere may actually be
enhanced.,

Controlling means may include fuel
control, gas flow control, or mechanical
control of the speed of the blower and/or
its mover, The final emission of gas may
perhaps be directionally controlled for
maneuvering purposes.

It may be necessary to provide auxili-
ary apparatus for starting, fuel injections,
lubrication or like purposes.

Having now particularly deseribed and
ascertained the nature of my said inven-
tion and in what manner the same is
to be performed, I declare that what I
claim 18 :—

1. Means for propulsion of the type
described, characterised by the feature
that the compressor is driven by a tur-
bine, and that the pressure drop on ex-
pansion takes place in two stages, the first
pressure drop taking place through the
nozzles of the turbine, and the second
pressure drop taking place through the
propelling nozzles.

2. Means for propulsion according to
Claim 1, in which a multi-stage turbine
is employed.

3. A propulsion device in which a cen-
trifugal turbo-compressor supplies com-
pressed air to a theating chamber whence
the air passes to drive a turbine which
mechanically drives the compressor, and
whence in turn the air and products of
combustion escape to the atmosphere
through passages which cause them to
produce propulsive thrust.

4. A device according to claims 1 and
3, constructed and operating substan-
tially as deseribed with reference to Fig.
2 of the accompanying drawings.

Dated this 14th day of October, 1930.
F. WHITTLE.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Lid.—1931.
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