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My invention relates to attachments for air-
craft propellers, and the main object is to pro-
. vide a means whereby the propeller will exért
" g lifting force on the aircraft as well as the usual
g pulling or pushing force. - R
Another object is to provide an attachment for
this purpose particularly adaptable for use on
the propellers of :aeroplanes- wherein the pro-
pellers are mounted at the front or near'the front
10 .thereof, the resulting lifting force of the propel-
ler thus acting to lift and support the front of
the plane and prevent its falling into-a disastrous
nose dive.

Another object is to provide an attachment of
‘this kind - which' will increase: the overall “lift”
of ‘the plane and so.will enable an aeroplane to
fly and land 'at slower speeds, and to take-off
or alight with a shorter’ run or in a smaller
space.

“A further object is to provxde an attachment
of this kind comprising vanes or: blades hinged
to the propeller blades and means under the
control of the pilot’ whereby these vanes. will be
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automatmally moved or swung to varying. posi-

tions during each rotation of the propeller, this
action being such that the vanes are moved -to
a. position substantially crosswise to the circular
path or orbit:of the propeller blades as they

- move dowhward and are at all other times dis=
posed edgewise to this path of the blades to re-~
duce their wind tresistance and drag.

A further object-is to provide an attachment
of this- kind - in a .simple, durable, efﬁcrent and
readily operated forni.

The foregoing and other objects; together with
means whereby the same may be . carried into
effect, will best be understood from the follow-
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ing description of a preferred embodiment of my -

invention, taken in connection with the accom-
panying drawings, wherein:

40. Figure: 1.is a side elevation of my 1nvent10n as
applied to the propeller of an. aeroplane; only
‘the nose portion of the latter being shown and
a part broken out to show the control mechanism.

‘q:

4 ~shown'in- Figure. 1.

Figure-3 is'an enlarged front elevatmn of my:

invention alone.
Figure 4 is a side V1ew of -the. ﬁn or blade op-
erating .yoke and:-arms.

50 pigure 5 is a front view of the yoke and arms. -

Figure 6 is a still further enlarged front eleva-
tion of the yoke ‘guide mechanism,

- Figure 7 is a view similar to Figure 6, but show-‘

ing:the guide moved to-its inoperative -position.

55 . Figure 8 is a cross section along.the line 8—8

"distance ‘from the propeller-hub. The operatmg

Figure 2 is a frontal elevatron of the structure.

- blades B’, and B’/, o that the vanes are in trallmgx

(Cl 170—170)

in Figure. 6 showmg also a port1on of the nose of

" the aeroplane

Figlre 9 is.an enlarged s1de elevatron of the
control'handle.’ ’

Figure 10 Is'a front elevatmn of the control 80
handle

“Figtires 11to 15 1nclus1ve are dlagrammatlc views
of the invention, showing the positions: assumed -
by the vanes or blades in -progressive stages of
one reévolution of the propeller. : 85

Referrmg now more partlcularly to' the draw-
ings, my invention comprises:a yoke 1 having’an -
elongated slot-2: adapted to rece1ve and slidably "

.engage the propeller shaft A, ‘the yoke being -

mounted on this shaft between the’ propeller B: 70.
and nose cowling: C’of the aeroplane D as shown :
in Figure 1. Elongated rectangular collars or. .
stops 3 (Figure 1) are secured r1g1d1y on the pro-

pelléer ‘shaft A forwardly and rearwardly of the

yoke 1 to prevent axial displacement of the yoke

along the ‘shaft. AdJacent the. ends of the slot 2,
the yoke is reduced and ‘extended long1tud1nally
in the form of vanes or blade operating’ arms 4,

which terminate ‘at their ends in knuckles 5. A
guide roller 25. is Journaled by ‘the pin 26 on: ‘the 80 -
yoke 1 adjacent one end of the slot 2 and extends

rearwardly from said yoke for a.purpose to be

5.

“described. 'Flat rectangular vanes ot blades 6 and "

T are prov1ded and the vane 6 is hinged by one-
longitudinal margin at 8 to one propeller- blade 85
as. 'B’, while the other vane 7 is likewise hinged
at 9 to the blade B’’; the hinges 8 and 9 being dis-
posed outwardly. along the blades a considerable -

arms 4 are pivotally attached by means -of ‘the 90 - '

_knuckles 5 to the vanes 6 and 7 as de51gnated at:

10, the said arms being sultably bent near their
ends as at*11 in order to extend- forwardly and:; .
meet the vanes at a med1a1 point thereof and in"~
order to compensate for the angular position’ at' 95 .
which the vanes are set relative to the axis of’ the
propeller shaft due to the angularity or pitch of
the propeller blades B’ and B’’.. ‘The arms 4 are.-
braced by the bar 33 extending forwardly and -
around the propeller hub as shown. - 100
The “foregoing arrangement is such. that’ the - -
vanes or'blades 6 and 7 may be swung to varying -
angles relative to the circular orbit or path of the '
propeller blades by sliding the yoke 1 to: andfro . .
on"the propeller shaft’ A as will be understood. 105;
The yoke 1, of course, rotates with the propeller o
It will be noted that the vanes are motinted’ on. -
the blade backs or rear faces of the propeller‘ i

posxtion as the propeller rotates 110-.
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In order to bring about the above movement of
the yoke 1 to swing the vanes 6 and 7 to the proper

" positions as the propelier rotates, I provide & yoke

guide designated generally at 12 and comprising

‘g, back or back plate 13 with upper and lower mar-

- ginal guide ribs or flanges 14 and 15 directed or
turned forwardly -from the. edges of this back.
- - Like the yoke 1, the back 13 -of the guide 12,°has

a - centrally - located ‘elongated slot 16 through

‘which thé: propeller shaft A passes ‘loosély, and
- in addition hastwo other slots 17 disposed along-

20

"the slots 17 .in the back 13.
‘the enlarged shoulders 20 and heads 21 spaced

side and in parallelism with the slot 16.. The.
guide is mounted on the shaft A rearwardly of

the yoke 1 and just forward of the nose cowling
C, as shown' in Figure 1,:and lock studs 18 are

secured in this-cowling by nuts or similar fasten-'

-ers 19 and .extend forwardly therefrom through
The’ studs 18 have

apart to provide clefts 22 to-slidably receive said
back-13. of ‘the guide which is thus arranged to

slide vertically on the nose cowling C but is re- .

strained against rotation or axial displacement on

©. _the propeller shaft A." The shoulders 20 and heads
25

21 of the lock studs 18 overlie the margins of the
slots 17.a-substantial distance.or amount in order
to obtaln a.good bearmg, and these ‘elenients, to-
gether with > that port1on of the studs passing

C through the slots, are preferably square, as shown.
30

35

"The upper-guide: rib 14 -is arcuate or curved at
1ts top and then flares: outwardly at its lower ends,
as at 34, and termmates at about the level of the
cenber of the guide 12.

.,,hkerse arcuate or curved at its lower. part or

‘portion, but its upper ends 23 are turned inwardly

and-extend past the. lower ends 22 of the upper-
‘rib. 14 prov1d1ng a passageway 24 between ‘these.

: ends at each side of the gu1de “The curvature of

40"

45
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e

: swmgmg this Handle 30, the shaft. 28 may be roz-

: the lower guide rib 15.is con51derably larger or
1less abrupt than: that of the upper r1b 14-as shownv

and for a purpose to be described.

An. elongated oval eye or Ioop 27 is Iormed on"

the upper ‘end of ‘the yoke guide 12, and an operat-

ing shaff 28 is extended -through the nose ‘of the
aeroplane from the pllot S ‘cockpit or compartment';

out through the nose cowhng Ctoa pomt adja-
cent this eye, where it is bent to form @n eccen-
tr1ca11y dlsposed crank finger 29 which engages

<-~sa1d eye.. At the rear end of the shaft 28,a handle
30 is r1g1dly mounted and carriés a pawl 31 adapt-
. ed to engage a notched quadrant. 32 secured to:

‘the mstrument panel E as-shown. By turmng or

- tated and the yoke guide 12 raised or Towered by

55

,ously, the operating shaft 28 could be extendsd
from adjacent the lowei side of the guide 12 and.
engaged with an eye. (not shown) formed ou this

6 Ogt_lower side of the giiide; if 0 desired.. In multi-

; 'may be’ prov1ded for the device on esach propeller,

the erank finger 29, as will be understosd..--Obvi-

motored . planes, similar operatlng ‘méchanismis

or they may all be opérated by a singlé haiidle 30.
In operation; the pilot moves the “handle 30

--and lowers the yoke guide 12 until the ends of-

" the slots 16 .and 17 aré reached, as showt in Fig-

o 7r“ tates to the posit

‘ure 6, at Whlch pomt the device is in its opérative -
_position. - Assuming -that the propéller. B is'in
- the position: showx in. Figure 11, the: rolléer 25 on .
T 76" ;the yoke 1is within the upper guide 1ib 14 and
. .the vanes ot blades 6 and 7T are held by this yoke.

“in posmons =ubstant1ally i “Jitie  with' the path.
_traveléd by the nropeller blades and so offer very,j'

Ice £0. the air.. ,neuverabﬂ'ty of the plane in that it prevehts the

n' plahe from falling forward into a nose dive and -
e perrmts the plane to be straightened out from a

11ttle re51stanc

‘the d1rect1on shown”by the drrow, tHe end of.

.-The lower gu1de rib 15 1l,.

1, 924 461

yoke 1 bearing the roller 25 is pulled 1nward to-

ward the propeller shaft A due to the fact that <

the end portion 22 of the upper guide rib 14 is
disposed. nearer this shaft than is the upper
rounded portion, as will be evident from the draw-
ings.

80

The vanes or blades 6 and 7 are thus moved -

to a position-in which the vane 6°is disposed at: '

_almost a right angle to-the path of the blade B’,
which is at this time moving downward and this -

varie or blade striking the dit, will’ exart a lift-

ing -or upward force on the propeiler and the.

nose of the plane; as will ‘be understood.. The
othér vane or-blade 7, though moved through an

“gre in thé shme manner and equal to the vane 6,

still is disposed substantially in line with the path
of the hlade B’’, and offers no resistance to the air.
.. .As the propeller moves still further to the posi-
tion shown in Figure 13; the roller passes through

the passageway 24 between the ends 22 and 23 of

the upper and lower guide ribs 14 and 15, and
tﬁ avels ‘along the ouiter. face of the lower rib 15.
this- .llb i5is at a gr egter dvstance from the

shaft ‘A than the end of the upperrib 14, the rFoliér
piills the end of the yoké 1 outward and returns.

the vane or blade 6 to'a trailing position in line
with the travel of the blade B’, this action tak-
ing place after the blade has passed throlugh the

85

90

0.
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downwardly moving portion of its travel and be- .
gins to move 1nwa1d as shown, Thé other vane 7.

is hkemse moved But still maintains its tr ang
poswtxon Durmg the travel of the plopeller t0
and somewhat beyond the posmlon shown in. g
ure 14, the vanes or blades 6 .and 7 remain in-sub-
stantlally the same rélative. trailing posfmons but
as the roller passes ‘through the passageway 24,

168

v1i’g_i_j

(Fgure 5) that end of the yoke is pulled 1nward: >
and the vane 7 is swung to substantially & right
angle t0 the path of the blade B’/ as it moves- -
downward, and the aforesaid lntme action is re-

In this posztlon the vane 6 -still mam-
“The path of

peated.:
tains a trailing position as shown.

115

the roller 25 is shown in the b“oken‘line in Fig_ o

ure 6.

The Foreﬁromg actlous take place durmg ea/‘h_
revolutlon of the propeller and it will be under-

stood that the shape end position of the guide
ribs 14 and.15 is such that. the transition. from
one position to another is gradual and smooth,

so ‘that no shocks are caused "o the mech”mism :
a1

or the aeroplane.

By moving the control hand‘e 30, the pilot may

raise the guide 12 to the position shown in Figure

17, at which point the roller 25 will pass-through

the passageways 24 and will clear both theupper

and Jower ribs 14 and 15, as indicated by the ¢ir- -

cumscribed broken line. It is understood: that
the wind pressure. on the vanes 6 and 7 as. the
propelier revolves will cause them to norinally
assume a-trailing position, except as the roller
engages the guide ribs, as set forth above.

The 2
curvature of the guide ribs 14-and 15, and the -

distance of ‘the passageways 24 froni the center of
thie: propeller shaft’ A when the guide 12 is raised,...

i sueh- that the roller when held: in’its nmormal

position under this- influence of :the ‘air:on the 1

146

finis, Will ‘pass fréely through  the passagewaysr

and descrloe an orbit clear of both: the upper and -’

lower ‘guides as. set forfh.. 'The pilot may thus

bring: the vanes. into play-to exert theéir llftlng “‘1145 i

force or disengage them at will ahd as heeded.-

The upward:1ift of the vanes on the nose of the o
aeroplane incresdses boththe safety and the ma-.

.yr..x.
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- .the path-traveled by the propeller blades or to.
fix the blades at a trailing angle relative to the

4'25
g
25
40

45
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‘dive or spin more readily,  In addition, the in-
-creased lift allows-the plane to take off, fly and

land at slower speeds and to_arise or alight:in a
smaller. space. Other advantages and further
details of the utility of the device W111 be apparent
to those skilled in the art.

While I-have herein set forth certam pre-

ferred embodiment of my:invention, it is undexr- -

stood that I may vary from the same in minor
details, not departing from the spirit of my in-

vention, so as best to construct a practical device-

for the purpose intended; as defined in the ap-
pended claims,

I'claim:

1.'In a device of the kind descrlbed in com-
bination with-a propeller .and propeller shaft, a
yoke slidably mounted on the shaft, vanes hinged

“to the blades of the propeller, arms extended from

the yoke and pivotally -connected to the said
vanes, and means for reciprocating the said yoke
to swing the vanes to various angles relative to

blades.

2. In a device of the kind described, in com-
bination with a propeller and propeller shaft as
mounted on the nose portion of an aircraft, rec-
tangular -vanes hinged to the blades of the pro-
peller, a yoke mounted on the propeller shaft and
connected to the said vanes; the said yoke being
slidable on the propeller shaft in a plane perpen-

dicular to the axis thereof, a guide comprising & ;

back plate slidably but not rotatably mounted on

‘the nose of the aircraft and slidable:in a plane

also perpendicular to the axis of the propeller
shaft, and upper and lower arcuate guide ribs ex-
tended from the-said back plate and having their
ends turned inward alongside each other; and'a
roller journaled on the yoke and adapted to-en-
gage the said guide ribs.

3. In . a device of the kind descrlbed in com-
bination with: a propeller and propeller shaft as
mounted on the nose portion of an aircraft, rec-
tangular vanes hinged to the blades of the pro-
peller, a yoke mounted on the propeller shaft and
connected to the said vanes, the said yoke being

" slidable on the propeller shaft in a plane per-

50

pendicular to the axis thereof, a guide compris-
ing a'back plate slidably but not rotatably mount-.
ed on the nose of the aircraft and slidable:in a

blane also perpendicular to the axis of the pro-

peller shaft, upper and lower arcuate guide ribs
extended from the said back plate and having

their ends turned inward alongside:each other; a

55

- roller journaled on the yoke and adapted to en-

. gage the said guide ribs, the upper guide rib-be-

60

65

70

75

ing of a sharper curvature than the lower and
‘hayving its ends turned outwardly whereby a pas-
sageway is formed between the ends: of the ribs
through which ‘the roller may pass as it travels
within the upper rib and along.the outer side of
the lower rib. -

4, In a device of ‘the klnd descrrbed in com-

bination ‘with a propeller and shaft, a pair of
vanes hinged-to: the blades -of the propeller, a
yoke slidably mounted across the shaft and con-
nected to the-vanes, a guide comiprising a back
slidably mounted across the shaft, a lower arc-

3 .

80.

uate-guide rib extended from the back plate and.

having its ends turned inwardly, an upper arcuatev

guide rib extended from the back plate and hav-

“ing its ends turned outwardly and spaced from

the ends-of the lower rib, the curvature of the
upper guide rib -being. sharper than that of the

lower rib, a roller journaled on the said yoke and .

adapted normally. to travel along the inner side
of . the upper rib and the outer side of the lower
rib, and means whereby the said guide may be

85

90

moved to-such position that theroller travels free

of both the upper and lower ribs.

5. In a device of the kind described, in com-
bination with a- propeller includmg a plurality of
blades, a vane hinged to each blade, means oper=

-able by the rotation of the propeller to cause the

vanes to swing crosswise to. the path of the blades

95

as they move downward and:to swing parallel

with the path of the blades as they move upward,
and means whereby the said blades may be re-

100

leased to lie parallel with ‘the path of the propeller .

blades at all times.

6. In a device of the kind descmbed in"com- -

bination with a propeller as mounted on the nose
of an' aircraft, g yoke slidably -associated with
the propeller for lonigitudinal movement. thereon,

105 -

vanes hinged to the propeller blades, arms con--
necting the said yoke and vanes, a-roller on'the

yoke; a gu1de‘ comprising -a ‘back plate slidably

‘mounted  on' the.nose of the aircraft, arcuate

upper-and lower gmde ribs on the said back plate
for engagement with the roller on the yoke, the
adjacent margins of the guide ribs being.spaced
apart to pass the said roller, and means for ad-
justing the said guide to vary:the position of the
said-guide ribs relatlve to the ax1o of the pro-

“peller.

7. In a device of the kind descnbed in com-

Jbination with:a. propeller as mounted on the nose

of an aircraft, a yoke slidably. assoc1ated with the

“propeller for movement ‘at. right angles to the
-axis on which the propeller.rotates, vanes hinged

on- the blades:of the propelier, arms connecting
the yoke and vanes, a roller. ‘mounted on -the
loke, -a-guide ‘comprising a back plate slidably

ment-at right angles to the ‘axis on which the

110

115 -

120..

125
moiinted on the nose of the aircraft for move-: - -

propeller rotates, and arcuate upper and. lower -

guide ribs on the back plate for engagement with
the roller, the ends of the lower guide rib being

turned: inwardly within thé lower ends” of the

upper rib and terminating short thereof to pro-

vide a passageway between these ends, and means

for moving the guide to a position at which the
lower guide rib will lie substantially concentric
with the axis on which the propeller rotates.
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