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S aesLae
EXPLOSION-CY CGLE JET PROPELLER FOR
AIRCRAFT PROPULSION
John: D; Stanitz, LaKéivood;: Qhio'
Avplication: October 31, 1948, Seriat No, 174635
5 Cliihs; (CL 170-135.4)

(Granted under

This invention relates to jet operated propel~
lers' and: in' particalar to' an: efficient: explosion-
c¥ele: Jeét PropelleY” enging’ for the propulsion of
alferaft: ) L

_The geneval 6bjeet of the ifiveritioi is to pro~
vide such a jet driven propeller. S

It is also an object of the invention to' provide
an: explosiohi-cycle’ jet propeller enging in which
the combrstion chatiber is located within the
hub'f the propeller. _ '

It is-a further object of the inve_ntion to’ pro«
vidé' an explosion-cyclé’ jet propeller engine
which, by reason of the location of the combus=
tion® chamber within' the hub of the" propelley,:
oberates' under higher explosion’ pressures and-
with' increased: efficiency resulting therefrom.

It is'an additional object of the invention to
provide an explosion-cycle'jet propeller which is
of relatively low cost in manufacture whereby

the primary application may beto ‘light, pri- 2

vately owried aircraft.

Other objectives will be apparent from the fol-
lowing description ang drawings' herewith - stib-
mitted, which: are mereély illustrative of g pre=

ferred-embodiment of the inverition and:are riot-

otherwise'limitative thereto, -
Prior art jet-driven- bropellers-are 6f: two gen~
eral types; viz, the steady flow type and the ex-

plosion-cycle: jet type in which- the: propeller: ig-

actuated- by jets located in- the tips-of the proz
peller blades: Considering the explosion-cyele-
type (that  which- concerms- this invention),  the
prior art generally consists of locating- the:com=

bustion chamber in-the propeller blades and-em=-

ploys-some valve mechanism-near the root of ‘the-
pbropeller blade to-
blowing: back - into- the propeller hub-

through:the:ram intake.. Insgeneral; the jet noz=

zles- of this type are open to' the atmosphere:-
propeller-

When- the- charge is exploded. in the:
blades the gases rush. out: through the nozzles:

which are located at the tibs of the-blades in -

such- a ‘way that the jet reaction-turns-the- pro-
peller which propels the plane.

cycle-jet propeller results from the fact that large-
quantities-of air must-he handled in order topro=

One disadvantage of this old type of-exblosion. 15

vide sufficient jet reaction to do useful work.- The-
large: quantities. of air require large jet- nozzle-
: such large jet nozzle‘areas -,
in relation to-the combustion chamber volume in-

areas; in-fact, require

the propeller blades that the explosion-cycle peak-
pressures are low (the gages escape through-the
nozzles beforé the pressire can be built up) and
therefore the cycle efficieticy is low. . '
The applicant overcomes this disadvantage by

brevent the explosion: from-
and- out-

Fitle 35, U. 8, Gode
sec. 266)
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ing drawing'whereis:- )
PFig. 1 i§ a partial longitudinal’ sectionsl: els:
vational view throtigh' the propaliss showing the”
structural bearing suppoyt: ands ’
Figv2is d'frovit élevation thireor . .
AsShown: in Figr 1 the DYOPEller May éotiprise:
two or méietubilay blades 10 at'ths tigy ‘which
are’ provided: jet’ nozzlds (2 Thesé Blades: ave:
intégral - with- stréamlined hup 18- which is pro-’
vided: atr it rear with: mn end’ plate’ 16, Shife:
18 is fivmly attached tiy platé 16 at tHe' cariter
thereof andris- rotatably moutited in' béarings 20
which” afe in turn: SUppoited Ky Bearing bBlogk:
22 At its front: éngr bearitig: blogk 22° SUBPOTS:

lgnition' ring 24 which: by’ brush® contace 26 sup-’

16 into- combiistion: champir 36 Rotary’ shatt
18" is- drilleq Iohgituditially and: gxialiy ak ot 19°
to provide a Dassage for fuel from bump 21, THis"
bump-is confiected to g,

Manual- valve 61, ds shown:- The’ front’ eéng - 6f
bassage |9 termhinates in 5 HozZle 28 whidk’ eg:
tends irto’ colbustion chamber” 307 ang inje
Imetered: fuel- from- the- pump inte: s5id" combijss
tion' ciamber: The frequeriey” of fusl” itijecticn’
from-the bump-to-the combusticy: chaniber 30°ig
controlled: by’ any conventitnal meaiig’ SUEh; foF
example;: as- thé- cam” aetuateqg” injectioni” pumip’
shown:- in the! patérit o Williah® M. Quiiek” No:-
2,446,785, dated: 10 Avgtist’ 1948, THE fo1Ward”
end-of hub: 14-is' grovideq with"afiait inlét 32" the

fuél reservoir 60 throish

rréalr of:whith- is'eovered-by Véliié‘-s‘eveéff‘pléitéf:iﬁ'

Plate- 34~ may bestotted as ot 36 or it'ma¥y be
berforated by a-plurality of'hales for the trariss
mission- of ajr- therethrough:- Inducer vanes 35
may be attached-to valve seat plate 34; extonds
ing- t@grqugp;’;_r;to: inlet 82, to-impart: o- rotation®
to the’ incoming air at the entrance: A second-
valve seat blate 3815 JProvided in ‘hub 14, Valye

séat’ plate 38" Diovided with a plurality
Fobd ‘ue *

InWardly of ofitw it
betl-the pobEs‘extataiatpes
valve”dise for ifflet 1is
wirom plate!38 46 provide roon

offloating: diservalve:43: - V2

mounted on pin 44, which pported-ce
in-valve-seat plites>34 and: 38. - The funstions,
operation-of-disc-valve 42- will e described ‘herec

55 inafter.

'I‘E?é“tliblﬁl-ai'“pi'bpell\é} blades 10 are proffided
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with scoops 46 and partition plates 47 which as-
sist in gathering and guiding the combusted
gases out through jet nozzles 12. Partition plates
41 also strengthen propeller blades 10 enabling
them to hold their shapes.

In the operation of the jet engine of this in-
vention air enters combustion chamber 30 in the
propeller hub through inlet port 32 and around
floating disc valve 42. This air is mixed with
fuel injected through nozzle 23. The mixture is
exploded at relatively high pressure due to the
fact that floating disc valve 42 operates as a
check valve in moving
plate 34. The exploded mixture expands through
the propeller blades and out through jet nozzles
12 which are located at the tips of the propeller
blades in such a way that the jet reaction im-
parts rapid rotation to the propeller which in
turn propels the plane. After the explosion and
blowdown the combustion chamber is purged by
the inertia of the gas column flowing through the
blades during blowdown, by the centrifugal
pumping action of the rotating blades, and by
the ram air at the engine intake. When the
combustion chamber pressure becomes low
enough disc valve 42 moves off of its seat on
valve seat plate 34 thereby admitting air through
the slotted (or perforated) valve seat plate 34
and - through ports 40 of plate 38 in the areas
thereof beyond the periphery of the valve disc,
when moved against plate 38. When the explo-
sion occurs, the disc valve closes preventing blow-
back of the charge through the intake and there-
by increasing the explosion pressure and forecing
the gases out through the blade jets. In both the
open and closed positions the floating disc valve
rests on slotted or perforated seats which sup-
port the said disc valve. This disc valve is suffi-
ciently light to respond quickly to the pressure
differentials so that the charging time does not
occupy too large a percentage of the total cycle
time.

During the flow of the air into the combus-
tion chamber or thereafter, the fuel is injected
through a suitable nozzle 23 and ignited by 2
continuous spark as previously indicated, The
eyelic frequency of the engine ‘is controlled by
the frequency of fuel injection and may be in~-
creased up to the maximum value possible with
sufficient time for charging, combustion and
blowdown. The power output of the engine is
controiled by the frequency of fuel injection and
the quantity of fuel

_The combustion chamber in the propeller hub
is made sufficiently large relative to the jeb
nozzle area to enable high explosion pressures
to be developed therein. The combustion cham-
per must be sufficiently large so that the gases
escaping through the nozzles during combustion
do not greatly reduce the peak pressures result-
ing from combustion. | .

After combustion the gases flow through the
tubular or hollow propeller blades and out
and through the jet nozzles. The nozzle area is

selected to provide the required jet power and -

may be any size up to and including the cross-
sectional area of the propeller blade. While
propeller blades are twisted in actual practice to
conform to aerodynamic requirements, in the

drawings the blades are shown straight for ease’

of illustration.
The advantages of a jet propeller engine con-
structed in accordance with this invention are:
1. Improved efficiency because of the higher

injected during the cycle. .
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explosion pressures made possible by combus-
tion in the propeller hub.

2. A simplified method of controlling engine
frequency, i. e. controlled fuel injection fre-
quency.

3. A simplified method of controlling engine
power, i, e. controlled fuel injection frequency
and fuel quantity per cycle.

While the applicant has disclosed herein a
specific form of a jet propeller engine, he does
not desire to be strictly limited thereto as one
skilled in the art could vary the structure shown
without departing from the spirit or scope of the
invention as defined. For instance the check
valve in the inlet could be varied structurally
and the rotation of the propeller hub could be
used to enable the air to flow more easily into
the combustion chamber than out. Such varia-
tions are included in the scope of the invention
to the extent as defined by the herewith ap-
pended claims.

The invention described herein may be manu- -
factured and used by or for the Government of
the United States of Ameriea for governmental
purposes without the payment of any royalties
thereon or therefor.

What is claimed is:

1. In combination with supporting aireraft
structure, a jet driven propeller provided with

‘ hollow blades, a hub for said propeller connected.

to the blades thereof, a shaft, provided with an
axially extending conduit, centrally connected to
one end of said hub and mounted for rotation
with respect to the supporting aircraft structure,
a combustion chamber positioned within said
hub, said combustion chamber being in communi-
cation with the interior of the blades of said pro-
peller, an air inlet port in the other end of said
hub in communication with said combustion
chamber for introducing combustion air into said
chamber, check valve means positioned between
said inlet port and sald combustion chamber ef-
fective on gas explosion for preventing backflow
of gases from said chamber into said air inlet
port at the instant of gas explosion, fuel jet noz-
Zle means mounted on the end of said shaft with-
in said combustion chamber and in communica-
tion with said conduit therein, a reservoir mount-
ed on said aireraft structure, pump means mount-
ed on the other end of said shaft for supplying -
fuel from said reservoir to said conduit and said
fuel jet nozzle at a predetermined frequency and
quantity to form an explosive mixture with the
inlet air in said combustion chamber, means ex- '
tending into said combustion chamber for ignit-
ing said explosive mixture as it is formed and jet
nozzle means positioned at the tips of said pro-
peller blades, in communieation with the interior
of said blades, for imparting rotation to said pro-
peller blades by the jet reaction of the combus-
tion gases passing therethrough from said com-
bustion chamber. ‘

9. In -combination with supporting aircraft
structure, a jet driven propeller provided with
hollow biades, a hub for said propeller connected
to the blades thereof, a shaft, provided with an
axially extending conduit, centrally connected to
one end of said hub and mounted for rotation .
with respect to the supporting aircraft structure,
a combustion' chamber positioned within said
hub, said combustion chamber being in com-=
munication with the interior of the blades of said
propeller, an air inlet port in the other end of
said hub in communication with said combustion
chamber for the introduction of combustion air
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thereinto, two spaced inner and outer perforated
valve seats positionedq between said inlet port and
combustion chamber, 3 disc check valve slidably
mounted between said valve seats on a pin sup-
ported by said valve seats centrally thereof, said
disc check valve having a diameter sufficient to
cover the apertures of the outer valve seat but
insufficient to cover the inner valve seat aper-
fures permitting the flow of inlet air therearound
into said combustion chamber but on gas explo-
sion preventing backfAow of gases from said
chamber into said air inlet port, a fuel nozzle
mounted on the end of said shaft within said
combustion chamber and in communication with
said conduit therein, a reservoir mounted on said
aireraft structure, pump meang mounted on the
other end of said shart for supplying fuel from
said reservoir to said conduit and said fuel nozzle
at a predetermined frequency ang quantity to
form an explosive mixture with the inlet air in
said combustion chamber, a plurality of electrica]
spark plugs the spark gaps of which extend into
said combustion chamber, an electrical energy
distributing ring having a continuous brush con-
tact with the spark cireuit of said spark plugs
whereby said spark gaps constantly discharge to
ignite said explosive mixture as it is formed in
said combustion chamber, and jet nozzles posi-
tioned at the tips of said propeller blades in com-
munication with the interior of said blades for
imparting rotation to said propeller blades by
the jet reaction of the combustion gases bassing
therethrough from said combustion chamber.

3. In the apparatus as defined in claim 2, a
plurality of spaced vanes attached to the first of
said perforate valve seats and extending into said
inlet port to impart g rotation to the incoming air.
" 4. In combination with supporting aircraft
structure, a jet driven bropeller provided with
hollow blades, a hub for said propeller connected
to the blades thereof, a shaft brovided with an
axially entending conduit connected to one end
of said hub and mounted for rotation with re-
spect to the supporting aircraft structure, a com-
bustion chamber within said hub and in com-
munication with the interior spaces of said
blades, an air inlet port in the other end of said
hub in communication with saig combustion
chamber for introducing combustion air into said

chamber, a check valve positioned between said
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inlet port and combustion chamber effective on
gas explosion for preventing backflow of gases
from said chamber into said air inlet port, fuel
jet nozzle means mounted in said combustion
chamber wall in communication with said shaft
conduit, means connected to said conduit for sup-~
blying fuel to said fuel nozzle through said con-
duit from a source of fuel supply to form an ex-
blosive mixture with chamber air, meang extend-
ing into said combustion chamber for igniting
said combustion mixture, and jet nozzles posi-
tioned at the tips of said propeller blades in com-
munication with the blade interior spaces for im-
barting rotation to said blades.

5. In combination with supporting aireraft
structure, a jet driven bropeller provided with
hollow blades, 2 hub for said propeller cohnected
to the blades thereof, a shaft connected to one
side of said hub ang mounted for rotation with
respect to the supporting aireraft structure, a
combustion chamber within said hub ang in
communication with the interior spaces of said
blades, a fuel inlet within said chamber, means
including a bump and connecting conduit for
supplying fuel intermittently to said inlet and
chamber, an air inlet port in the other end of said
hub in communication with said chamber, g
check valve positioned between said port and
preventing backflow of gases from
into said port while bermitting in-
flow of air from the bort to the chamber, and
means including g continuous electrie arcing de-
vice positioned in said chamber for igniting an
explosive mixture of said fuel and air, said check
valve being actuaied to close said inlet port only
by the explosive expansion of said ignited gases.

JOHN D. STANITZ.
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