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This invention relates to a jet propelled propeller,
and more particularly to a propeller comprising a num-
ber of blade portions interconnected at the tips and
having a buili-in jet propulsion means for rotating the
propeller. |

An object of the present invention is to provide a new
and improved propeller employing jet propulsion means
for rotation.

A further object of the present invention is to provide
a simple power plant for aircraft which can be eco-
nomically constructed with a minimum of parts.

A further object of this invention is to simplify the
repair and ‘maintenance of the power plant of an aircraft.

A further object of this invention is to provide a pro-
peller comprising a number of blade portions intercon-
nected at their tips to provide added thrust when rotated.

A further object of this invention is to provide a unique
jet engine for use at the tip of a propeller.

A further object of this invention is to provide a jet-
propelled propeller of unitary construction, preferably
for use with a helicopter type aircraft, but which can be
used on other types of aircraft as well,

Briefly, the embodiment of the invention disclosed
herein comprises a propeller made up of a number of
propeller blades mounted next to each other on the pro-
peller shaft and at a slight rotational angle to each other.
Adjacent blade portions are interconnected at their tips
by a relatively flat-surfaced arcuate sector. Several small
jet engines, integral with the arcuate sector, are Pro-
vided to rotate the propelier. By reason of the fact that
the propeller portions are mounted next to each other
on the shaft with an arcuate sector extending between
the tips, each arcuate sector is disposed so as to extend
through a plane at a slight angle to a plane normal to
the propeller shaft. Each arcuate sector is, in this man-
ner, generally parallel to the blade of each propeller
portion. In this manner, each sector provides an addi-
tional lifting or thrust surface when the propeller 1s ro-
tated by the jet engine. If desired, slots having end
walls at a slight angle to the direction of rotation can
be provided in each arcuate sector for even greater thrust.

The invention will be more fully understood from the
following detailed description of an embodiment thereof.

On the drawings: | |

FIGURE 1 is a plan view of a propeller having two
blade portions and a flat-surfaced arcnate sector inter-
coanecting adjacent tips of the propeller portions. Also
shown is a slot in each sector for providing added thrust.

FIGURE 2 is an elevational view taken along line
iI—II of FIGURE 1, showing the jet engines which
are disposed adjacent the tips of each of the adjacent
blades. The blade hubs are shown adjacent each other
on the propeller shaft. - | -

FIGURE 3 is an enlarged cross-sectional view taken
along line IIT—II1 of FIGURE 1, showing a jet engine.

FIGURE 4 is a plan view of a modification of this
invention, showing a larger number of blades having
interconnecting sectors. |

FIGURE 5 is an elevational view takep along line
V—V of FIGURE 4, showing the arcuate sectors spaced
apart and slightly overlapping, so as to create a bi-plane
effect. | o -
FIGURE 6 is an enlarged cross-sectional view of the
jet engines taken along line VI—VI of FIGURE 4.

Referring now to the drawings, in FIGURES 1 and 2,
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there is shown a propeller 10 of the instant invention for
use on an airgraft (not shown) having a rotational
shaft 11 extending therefrom and rotatable in the direc-
tion shown by arrows A and B. The propeller 1$ com-
prises two propeller portions 12 and 13, having hubs
14 and 15 respectively, which are morinted adiacent each
other on the rotatable shaft 11. The propelier porticon
12 has a blade section 16 and a blade section 17 extend-
ing from either side of the hub 15, while the propeller
porticn 13 has a blade section 18 and a biade section 19.
- An arcuate sector 28 is shown between the tips of
the blade sections 16 and 128 and is integral therewith,
similarly, an arcuate sector 43 is disposed between the
tips of the blade sections 17 and 19. It should be noted
that the portion of the propeller 18 to the right of the
shaft 11 (as viewed in FIGURF 1) 1s identical to the
portion to the left of the shaft 31 Accordingly, only
the left portion will be described hereafter.

In FIGURE 2, it is observed that the jet propulsion
means 21 and 22, having enlarged body members 23 and
24 respectively integral, with or built into the sector
29, are disposed adjacent the tips of the blades 16 and
18. As seen in FIGURE 3, the body member 23 has
2 generally V-shaped leading contour 25, with an intake
port 27 disposed below the V-shaped contour 25. An
S-shaped flow path 26 is formed in the body member |
23, with the direction of flow indicated by the arrows
C and D. Air entering the intake port 27, positioned
oelow the plane of the sector 298, passes a fuel nozzle
28, an igniting means 29, through a grid means 38 which
maintains combustion of the fuel-air mixture, and through
an exnaust port 31 located above the plane of the sector
2@ and directed tangentially to the blade 16, A frailing
contour 32 of the body member 23 is aero-dynamically
shaped to allow air to pass freely thereover. |
- Similarly, the body member 24 has an aero-dynamical-
ly shaped leading contour 35, an intake port 34, a fuel
nozzle, igniting means and a grid means {all not shown)
and an exhaust port 35 directed tangentially to the blade
Is. Notice that a trailing contour 45 of the body mem-
ber 24 is generally V-shaped, with the exhaust port 35
disposed above the V-shaped contour 45, |

Fuel is fed to the fuel nozzles of the jet propulsion
means 21 and 22 through hollow passages 36 and 37

‘Tespectively extending from the fuel line 38 in the center

of the shaft 11. Operation of the jet propulsion means
21 and 22 creates exhaust gases which are emitied from
the exhaust ports 31 and 35, tangentially to the peripheries
of the blades 16 and 18 respectively., The exhaust gases

thus create a thrust which rofate these blades aboui the

shaft 31 in the direction shown by the arrows A and B.
The structure of the proveller 12 of the instant invention
is consequently much more than the mere provision of
jet propulsion means at the tips of a propelier. The
blades 16 and 18 have leading edges 39 and 4¢ respec-
tively which are directed or tipped slightly away from the
aircraft, and trailing edges 41 and 42 which are directed
slightly toward the aircraft. By mounting the propeller
portions 12 and 13 adjacent each other and placing them
at a slight rotational angle relative to each other, the
generally flat surfaces of the sectors 28 and 43 which
interconnect the tips of the blades, lie in a plane which
is substantiaily parallel to the normal planes of the blades.
For this reason, the sectors 28 and 43 act as an additional
thrust surface, similar to that of the blades 16 to 19,
Driving the propeller 18 by jet propulsion - means
utilizes the additional thrust surface provided by the sec-
tors 20 and 43. Even greater thrust is created by the
novel construction of the integral sector 2¢ and the jet
propulsion means 21 and 22. For c¢xample, directing the
exhaust port 31 across the upger surface 44 of the sector
Z9 creates an area of partial vacuum. near the upper |



. the slot 46 tends to urge th

- respectively.

. 11to 3.

- 84, -And an aero- -dyna
_ 85, Air enters an.intake port 86 as- indicated by the -

arrow- J, and moves through a substantially S-shaped -
- flow path- §7, past a fuel nozzle 88, an igniting means 89,
" through a grrd means 9§, and thmugh an . exhaust port -
. 9% and out as indicated by the arrow K.
. the fael nozzie 8% of the jet propulsion means 68 through o
a ‘hollow passage 92 (in the blade 61): extendrng from .. -

a fuel line 93 in the center of the shaft 55. ‘Similarly, - :,"i*-;'-_.'ﬂ(c) each said blade havmg a leadmg edge and a trail-

“ ing of these sectors.

ey
o

| 'surface 44 wmch causes the sector Z@ {0 be contmuous?y:_
- urged or lifted toward that area of partial vacuum. Sim- °
~ilarly, the exhaust port 35 is directed across the upper

» 38,1 80,42#1__ B

~ side of the V-ahaped contour 45 and creates. a partral;.-

vacuum thereab ave,

. If desired, even more thrust can be obt'uned by pro--
- viding a Slot 46 having a pair of end walls 47 and 48

lying at a

a direction parallel to the shaft 11.

shﬂh anﬂle to the shafi 11, Air flow Lhrough -
‘sector 2@ upwardly and m __

10
‘In the modification shown in FIGUR S 4 o 6 a pro- o

' peﬂer 50 including a groun 51 of three blades 52, 53 and "_
54 (having blade sections 89 to 68, 61 and 62, 63 to

. 64, respectively) have been provided adjacent each other
on a rotatable shaft 55. A spacer 56 on the shaft 55 |
‘positions a fourth blade 57 (havrng blade sections 63

- -énd 66) a predetermrred distance below the group S1.
- Once again, the portion of the propeller 50 to the right

of the shaft 55 (as viewed in FIGURE 4) is identical
20

~ to the portion to the left of the shaft 54. Theref"ore,
o oruy the left portion will be. described hereafter. -~ -

- The direction of rotation of the propeller 5@ is as in- -

o dlca ted by arrows E and F in FIGURES 4 and 5, re-
spectively. A firsf flat arcuate sector 58 integrally con-

nects the tips of the blade sections 59, 61 and 63. Jet

. propulsion means 67, 68 and 69 are prwlded adjacent -
~A sec-
. ond flat arcuate sector 79 is mteglal with the. t1p of the

" blade section- 65 and is disposed in a plane substantially
- parallel to and slightly overlapping the plane of the

- the respective tips of- the aforementioned blades.

5

30
- (d) a flat arcuate sector extending between the tips

first sector 58. Other jet propulsion means 72 and 73,

 integral with the second sector 70, are ‘disposed drrectly-
below and opposite the jet propulsion means 69 and 68
Web members 74 and 75 interconnect the .
jet means 69 and 72, and €8 and 73 respectively. Notice - ¢
~particularly that the jet propulsion means 72 and-73 -
" have no blades integral therewith, but are supported -
o only by the Web members 74 and 75, and the second sec-'_ i
o The detarl constructron and peratmn of each jet pro—
~ pulsion means is substantially as described for FIGURES
For example, see FIGURE 6 where it is shown ™ -
- that the jet means 68 is substantially the same width as- - ©
" the first sector 58, and has an aero- dynamrcally shaped |
-Air enters

leading contour 76 and - trailing contour 77.

RPN il .
- -_..‘-;_;_;(g) sard front portron bemg aero- dynamrcally formed.

- anintake port 7 8 as indicated by the arrow G, and moves

through a substantlally S-shaped flow path-79 past a

= fuel nozzle 80, an igniting means 81, Lhrough a grrd means-j'f'l- R
.. 82 which maintains combustion of the fuel-air mixture,
 and through an exhaust port 83 and out as indicated by
 the arrow H. In like manner, the jet propulsion means’
= T3 is substantrally the same width as the jet propulsion .- - .
 means 68 and has a generally V-shaped leading contour -

1 d traili contour T
tically shaped trailing o 3L A propeller structure for use with a. hehcopter hav- '_

| mg a rotatable shaft extendmg thererrom, said propeller"

-sage 92 and through the web 75.

- The modified propeller 5¢ shown in FIGURES 4 to 6 y oL
- is constructed - to - provide even greater: thrust surface’-}__j_*;_;--,_;__;;_._.
-=.-than the former structare. by reason of- the greater length-'{___“’._:{_ s
. “of the sectors 58 and 78, as well as the bi-plane p(}Slth"l- S
The greater thrust surface is ac- |
jcompamed by sﬁveral adcutmnal jet propulsron means . i._"f'_f
. to-rotate the propeller 5@ so as to utrhze thrs greater;_::'_'_- e
o f'*-'thrust surface, * - S o

g It should. be understood that thrs 1nvent1on has been_ SR

descnbrd wrth reference to a partrcular embodr :ent and

o0 ; -(k) ‘whereby the rapid flow of exhaust across said sec- '
ond surface creates an. area of gartral vacuum near.

~said second surface which causes said- sector to be

Fuel is fed 10 |
60

" fuel is fed to the fuel nozzle 88 of the ]et propulsion . -
. means 73 through a duct 94 which extends 1.1'011‘1 the paS-_

15

-

'that a gm.:,t number of cther madrﬁcatrons arrd embodl- o -
~'ments will be readily apparent to those’ skilled in the
art..
" the partrcular arrangemént shown and ‘described but
: .'should encompass all modrﬁcatmns mthm the s.prrrt and
- scope- of the apperrded clalms

Therefore, the invention should not be- limited to

T claim as my invention: -

1. In a propeller struct_ure mcludrng a retatable rro- S
peiler shaft L

(a) a nluralrty rxf blades mourrted on srud shr-.,ft

~(b) an arcuate member connecting the outer ends of )

at least two adjacent blades, - _.
- (¢) said member having theremn an S-Shaped passage.
~ with an intake-adjacent a- leadmg edge, an €xhaust
 adjacent .a trailing edge, and an intermediate portion
that turns from said intake toward said leading edge,

'--_'i__(d) said shaft and at least one of said blades provid-

inga. cennectmg fuel lrnﬂ openrlg mto sard S—Shaped
passage, and . . = -

(e) means in s'ud p*rssane for ﬁrlnﬂ' sard fuel in- ad— |

" mixture with air introduced into sard intake. |

2. A propeller structure for use with an aircraft havmg -

- a rotatable shaft er;teﬂdlng therefrom, sald praneller struc-

mre comprising:. - - -

(r,r) a plurality of propelier portrons 1n0ur1ted ad]acent
each other on said shaft, and drsposed arl: a rotahonal_
. angle relative to each other, __ -

- _f(b) each said pmpuller poruon harrnﬂ a blﬂ de on elther N

- side of said shaft, . |
| (c) ‘each said blade havmg a lenvtidmm and a tralhnﬂ edﬂe, .

of adjacent blades, and. having a first surface and
~ asecond surface disposed away from said first surface, -
o (e) jet: propuisron means for rotating said blades about
-said central axis, said jet propulsion means including,

(f) an enlarged body member integral with said sector o
opposite the tip of at least one of said blades, and
“having a front portion corresponding to said leading -

edge and a rear portmrr correspondmg to smd traﬂmg

80 as to permit uninterrupted flow of air thereacross,.

and including an intake port therein, said intake port
- disposed adjacent the plane of said: first surface, . =
(k) said rear portion having an exhaust port. therem -

_(z) a- substantially S-shaped flow path through Saldf-'

body mamber from sard 1r1takl= port to sald exhaust -
port, "

--'.'-"(;) said- exha,ust port drsposed ad]acent the plane of |

sald second surface and dlrected thereaoross,

contlnuously urged toward said area.

structure comprlsmg T | o O
(a) a lower. propeﬂer portlon and an upper pmpeller -

either side of Sard hub, *

ing edﬂe,

--.‘"_:'-'L'_(d) said- upbér propeller portron dlsposed at a rota--_: '-
.. tional angle to said lower propeller:-portion such that
each said leadmg edge of said upper propelier portion "

is slightly in -advance- of said leadmg edﬂe of sard*..__' L

Ir}wer propeller portmn

(e) :a pair of flat arcuate sectors each extendlng be-"?”.'_'-._-" |
tween 'the .tip of oné blade of said lower propeller -~
“portion and the t1p of the ad]acerlt blade of sald upper- e

~ propeller portion,” - -

: ;(f) jet propulsion: means for rotatmg sald blade about.f;;f}_'_"'-: :

sard shaﬁt mcludmg,

= Fr
S

portion disposed in stack relationship on said shaft, -
. (b) each said propeller portion having a hub mounted -
on said shaft and havmg - blade extendmg fromﬁ o



5

(g) a first pair of enlarged body members integral with
each said sector and disposed opposite the ‘tip of
each blade of said upper propeller, each of said first
body members of substantially the same width as said

sector, and having a generally V-shaped leading con- 5 -each of said sectors for rotating said blades about
tour, with an intake port disposed below said V- sald central axis, including,
shaped contour and below the plane of said sector, (1) an enlarged body member substantially the width
and having an aero-dynamically shaped trailing con- of said sector, and having an intake port disposed be-
- tour with an exhaust port disposed therein, said ex- hind the plane of said respective sector, and having
haust port positioned above the plane of said sector 1q an exhaust port disposed in front of the plane of said
and directly tangentially to said blade, respective sector and directed tangentially to said
(7) a second pair of enlarged body members integral blades and across the front plane of said sector,
with said sector and disposed opposite the tip of each (/) a substantially S-shaped flow path through each of
blade of said lower propeller, each of said second said body members from said intake port to said
body members of substantially the same width as said 15 exhaust port,
sector, and having an aero-dynamically shaped lead- (/) fuel means for supplying fuel to said flow path,
ing contour with an intake port disposed below the (k) means positioned in said flow path for igniting
plane of said sector, and having a generally V-shaped said mixture, | -
trailing contour, with an exhaust port disposed therein (m) and means for maintaining combustion of said
and positioned above the plane of said sector and 20 mixture. '- | | -
directed tangentially fo said bl&dﬂ; . 7. A prgpeﬂer structure CGHIIJI'iSng: |
(1) a substantially S-shaped flow path through each of. (a) a plurality of propeller portions mounted adjacent
said body members from said inlet port to said ex- cach other on a central axis, each disposed at a
_ haust port, _ ~ rotational angle relative to the other,
(7) fuel means for supply of {uel to said flow path, 20 (D) atleast one of said propeller portions spaced apart
(%) means for igniting said mixture, and _ L on said central axis from the remaining of said pro-
(D grid means for maintaining combustion of said peller portions, | |
mixture. * _ _ _ {c) each of said propeller portions having a blade on
4. A propeller structure as claimed in claim 2 wherein: ~ either side of said central axis,
(a) each of said sectors has an arcunate slot along the gy (d) said blades of said remaining propeller portions

length thereof, the end walls of which lie at a sli ght
angle to said shaft,

3,180,424
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slightly overlapping each of said first pair of sectors,
(f) a plurality of web members interconnecting said
first and second pair of sectors,

(g) a plurality of jet propulsicn means integral with

disposed in a first group on one side of said central

axis and a sécond group on the other side thereof,
whereby said first group of blades and one of said blades
of said one propeller portion form a stair-step arrange-
ment in a direction parallel to said central axis,

whereby air flow through said slot tends io urge said
sector in a direction parallel to said shaft and away from
said helicopter. a5

3. A propeller structure comprising:

(@) a plurality of propelier portions mounted adjacent
each other on a central axis, each disposed at a rota-
tional angle relative to the other, |

(b) at least one of said propeller portions spaced apart
on said central axis from the remaining of said pro-
peller portions,

(c¢) each of said propeller portions having a blade on
either side of said central aXIs,

(d) a first pair of fiat arcuate sectors, each extending

4{)

(e) a first pair of flat arcuate sectors extending be-
tween the tips of said blades of said first and second
groups respectively, -

(/) a second pair of arcuate sectors, each extending
from the tip of one of said blades of said one pro-
peller portion and disposed substantially parallel to,
spaced apart from, and slightly overlapping said each
of said first pair of sectors respectively, | |

(g) a plurality of web members interconnecting said

i : . . 45 first and second pair of sectors,
zgzgi%ﬁ:;z?ﬁiﬁﬁéﬂ“ﬁ;ﬁ;ﬁp of one of said blades (#) a plurality of jet propulsion means integral with
(e) a second pair of flat arcuate sectors integral with said each of said first and second pair of sectors and
the tips of the blades of said remainine propelier por- having an exhgust port directed tangentially to said
tions, each of said second pair of sZcfcoré é-i5posed blades for rotating said blades about said central axis.
sabst;ntiaﬂy parallel to, spaced apart from, and 50 8. A propeller structure for use with a helicopter hav-

slightly overlapping each of said frst patr of sectors,
(f) a plurality of web members interconnecting said
first and second pair of sectors,

(g) a plurality of jet propulsion means inte gral with

ing a rotatable shaft extending upwardly therefrom, said
propeller structure comprising:

(a) three propeller portions mounted in stacked rela-
tionship on said shaft, each disposed at a slight rota-

: : 55 tional angle relative to the other
each of said first and second pair of sectors and hav- : : > :
ing an exhaust port therein girected tangentially to (6) a single p P elle;: portion mountf:d on said shaft
said blades for rotating said blades about said central 4 predetermined distance below said p ropeller por-
axXis. fions, o
6. A propeller structure comprising: (¢) each of said propeller portions having a blade on
(@) a plurality of propelier portions mounted adjacent 60 mthe_r side of said Sh?‘ﬁ’ . :
each other on a central axis, each disposed at a (d) Sald. blades of said three PIop elIer__p ortions dlls"
rotational angle relative to the ;ther | posed 1n a first group on one side of said central axis,
() at least one of said propeller portions spaced apart and a second group on the other side therea_f, where-
on said central axis from the remaining of said pro- by said first group of blades and one of said blades
peller portions, 65 of said one propeller portion form a stair-step ar-
(c) each of said propeller portions having a blade on rangement in a direction parallel to said central_axis,
either side of said central axis, (e) an upper pair of flat arcuate sectors extending be-
(d) a first pair of flat arcuate sectors extending cir- tween the tips of said blades of said first and second
cumferentially from the tip of each blade of said 0 groups respectively,

cne propeller portion,
(e) a second pair of flat arcuate sectors integral with
- the tips of the blades of said remaining propeller por-
“tions, each of said second pair of sectors disposed
substantially parallel to, spaced apart from, and

75

() a lower pair of arcuate sectors, each extending

circumferentially in the direction of rotation, from
the tip of one of said blades of said single propeller
portion and extending beneath the tips of two blades
of said first and second groups, | |



- ..( ) a lef’illt}' of web membels extenclmg downwardly -
. from said upper pair of sectors opposite the tips of

_said-two. blades of. said first and second groups to

 said lower pair of sectors, whereby said upper and'_;_

-~ lower sectors are rigidly mterconnected

o Q(h) a plursllty of jet propulsion means. 1nfegral W1th'l'_'__ ..

o

each of said sectors for rots.tmg saId blades about_-

~said shaft, each including

" '_(z) an enlarged body member sﬁbstantmlly the mdth---_ |

- of said respective sector, and having an intake port

~disposed below the plane of said respective sector, o
 and having an exhaust port disposed above the plane .

of said respective sector and directed. tangentially to |

. said blade and across the upper plane of said sector,

: (j) a suostsntially S-shaped flow--path through each.
~ of said body members from said 1ntske port to sald__

exhaust port,
© (k) fuel means for supplymﬂ fuel to sald ﬂow psth

() means posmoned 1N S&ld ﬂow ps.th for 1gmtmg sald o

~(m) and mes.ns for memtammg cembustmn of sa1cl; oL

- m1xture

mlxture

9. A propeller strueture for use with an aircraft havmn?_: -

' a rotatable shaft extenclmg therefrom sslcl propeller struc-
| ture comprising: :

15

“each other on said shaft, and d1sposed at a rotatmnsl -

angle relative to each other

( b) each said propeller portion havmg & blade on e1ther; o

side of said shaft,

(c) each sa1d blade ha;vmg a leadmg and a trallmg'__ :

edge

(d) a flat arcuate seetor e:stendmﬂ between the tlps-_-.f
of ad]scent blades, and havmg a ﬁrst surfaee ancl a

‘ o5
(a) a plurality of propeller oort1ons mounted ad]scent a

. second surfsee dlS?OSﬁd away fi om sazd first. surfsce |

ing,

| -'_-.(f) an enlsrged body member mtegral With sald sector.'

opposrte the tip of at least one of said blades, and.

 having a front portion corresponding to said leading -

| edge snd a rear portlon eorrespondmg to sald tr allmﬂr -
~edge, . | : | :
| (g) said. llont portlon beme aero-dyoammslly formed N
~s0-as to permit uninterrupted flow of air thereacross,
and including an intake port therein, said intake port
disposed: sdjacent the plane’ of said first surfaee,

‘(h). said rear portion having an exhaust port therein,
(2 said: exhaust port disposed adjacent the plane of
 said second surface and directed thereacross, . )
"~ (j) whereby. the rapid fiow of exhaust across sald sec-
ond surface creates an area of partial vacuum near
said second surface which' causes S:lld sector to be
contmuously urged toward ss1d area. - . -
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