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. To aZZ whom it miay concern.;
. “Be'it known that'T, JA\IES A IRVING, 4
"citizen" of the United" States, and a resident
- of the city of New York, borough of Man-
5 hattan, “in ‘the" county and State of New
York, have ‘invented ‘a new and Tmproved
"Propeller, of ‘which the following is a full,
clear, and exact description.
: ‘My ' invention relates “to’ propellers, and
. 10- more particularly to’ aeroplane- propellers
o Expemments Liave shown that there is dis-
*_tortion*when cutting a thread in a solid sub-
' Stance of ‘great resistibility.: When-a thread

‘f:tortmn is: greatly increased. ~ 'This distor-

~ * tibn‘is analogous to the disturbing of the air
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| rotating movement, and-is really” a-modified

dstent in” such’an’‘elastic ‘medium as air,
“which has little normal re51st1b111ty, this dis-

1ctional’ urfaCes f the blades,‘

ith & propeller
ork; ‘which' must“"member T ig. 7'is a plan view ‘similar’ to
v | 'that shown in Fig."2, but showing another
_propeller: will
“the air which pracm- '
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¢-| an'opéning in the other to perniit of the'ro-
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cyclone as the actlon and éﬂect are almost_55 :
identical.

My. propeller has been s0 deswned ot
only ‘to disturb. the air as little a$ possﬂole,r '
and thereby obtain the' greatest efficiency,
but the blades are ad]ustable relatively to 60

each other and to the hub, to permit of a

ready adjustment of the blades with  refer-

ence to the weight, the- resisting" surface,” -
and the frictional surfaces of the- aeroplane,'
and the normal speed of the ¢ engine. - - 185-
' ' Additional objects of the invention will -
appear inthe following complete spemﬁca- o
tion, in which the preferred form of my in-
vention is disclosed.” =

In the drawmgs, similar characters of ref-' 70

erence indicate cmrespondmg parts 1n all o

the views, in which—

© Figure 1 is a rear view ‘of my propeller, _
Flg 2 is a plan view of Fig. 1, partially in -
section ; Fig. 8 is a transverse sectional’ view 75 .

"showmg the two: propellers mounted ‘o1 one” ¢
| of the shanks; Fig. 4 is a view of a'propeller:~ -

blade with ong of its s1de member§’ removed

‘showing theother side ' member and the: man-
| ner.of securing it to the shank; Fig. 5 is a
“side elevation showmg one of the Hub
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bers; Fig. 6 1s a face view shomn
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'ad]ustment of the:.propeller blades: Fig." 8
showing each*shank

nembers’ disposed:in

shénk el tlng to.

the othier ;:and” ‘Fig."
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members 14 on' the other hub member, -to

grip. the shanks 15 on which the propeller
blades 16 and 17 are mounted. - As will read-
ily be understood by referring to the draw-
ings, the bearing:members are so disposed

- relatively to the axis of the hub, that the
- shanks 15 will be disposed at an_angle to
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-each other, and "obliquely relatively to the

hub axis.. With this construetion' two of
the propeller blades are normally disposed
in advance of the hub; the other two pré-
peller blades extending rearwardly of: the
hub. There are threaded orifices 18 in the
hub members, which:  register with each
other, and in these-threaded orifices mesh
screw members 19, having arigular heads 20.
Nuts 21 are provided ‘for,locking the screw
members in place, and a face plate 22 with

angular openings 28 1§ provided, the angular-

heads 20 being normally disposed.in the an-

gular openings 23, the.face platé 22 being

secured to. the hub member 11, by means of

“serews 24, Two of the propeller blades re- .
- ferred to aré mounted on each of the shanks
15, -one being disposed at each side of the
~ hub. These propeller blades are constructed

~ by providing side -members 25, which are

bolted to opposite sides of the shank 15, as

" shown in Figs. 8 and 4 of the drawings, the
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peripheries of these side members 25 being

- secured together at 26, by any preferred

_means. ,

As will be seen by referring to Figs. 2

" and 7 of the -drawings, the propeller blades
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.16 are considerably larger than the propeller.

blades 17, and these blades 16 are prefer-
ably the ledding blades; that is, I prefer ta
have them extend in a direction in advance
of the hub, the shorter.propeller blades 17
extending rearwardly of the hub. It will

readily be understood that by removing the

. face plate 22, and unscrewing the screw
- members 19, the shanks 15 may be rotated

4B

50

as may be desired to secure the desired pitch

for the propeller blades, and that the shanks
15 may also be shifted longitudinally to po-
sition the propeller blades at predetermined

distances from the hub. Each of the shanks

15 is divided by marks 15*, which may be

referred to in obtaining the desired adjust-

ment. The arrangement of one forwardly

-extending set of propeller blades in combi-

. nation with one rearwardly extending set
. of similar blades, tends to prevent a. vacuum

b5

forming around the hub of the propeller,

. and thereby. removes undesirable suction.
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In Figs. 8 and 9 I have shown a divided
shank consisting of a tubular member 15°
having longitudinal slots 15¢, the shank
member 15¢ being disposed in-the tubular

_ member 15*,  'When the tubular member 15°
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is gripped by the bearing member 14 it will
press 'against the shank member 15 and
hold: the tubular member 15° relatively: to
the shank member 15¢. 'With this construc-

1,022,846

tion the blades 17 may be disposed at any-

-predetermined- angle with relation to the
-blades 16. . o

Tt will be understood that the smaller or
inner blades 17 may be set to a' much greater
pifch than the larger leading blades 17 and

‘that the diameter of the larger blades 16

70 -

may be expanded as desired. When the po- -

sitions of the blades 16 . are not changed
relatively to the positions of the blades 17,

-any increase in the pitch of one set of blades

75

will reduce the pitch of the other get of - .

blades, . The adjustability of the propeller
permits of the balancing and the setting of

‘the blades of the propeller at the desired.

pitch formed to produce the best results.
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Having thus described my invention, I '

claim as new and desire to secure by Letters
Patent: - o o ;

‘1. In a-propeller a hub, two shanks, four.
propeller-blades one of the propeller ‘blades
being mounted on each end of each of the
shanks, the propeller blades being spaced
from the hub so that one of the blades on
each of the shanks will rotate at a distance

-from the hub greater than that at. which the

other propeller blades will rotate, and means
for holding the shanks in position relatively

te the hub. ' - C

2. In'a propeller a hub a shank adapted-
to move laterally relatively to the -hub,
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means for securing the shank relatively to-,

the hub, and two propeller blades mounted
on the shank, one at each side of the hub.

3. In a propeller a hub, a shank adapted.
to move laterally relatively to the hub

100

means. for. securing the shank to the hub, .-

at each side of the hub. - . .
4. In a propeller.a hub, a shank extending
obliquely relatively to the axis of the hub,
and adapted to move laterally relatively to
the hub; means for securing the shank to the
hub in any one of a plurality of positions,
and two  propeller blades secureg
shank, one at each side of the hub. - ,
5..In a propeller a hub, two shanks dis-
posed at an angle to each other, each shank.
extending obliquely relatively to the axis of
the hub, and secured to the hub, and two
propeller blades mounted on each of the
shanks, one at each side of the hub respec-

| tively. .

'6.In a propeller a.,hub,.'com‘posed of two

‘| members, with threaded orifices, a shank dis-

posed befween the hub members, and nor--

ing an anguldr héad normally meshing in_

 the threaded orifices for holding the two

-and two propeller blades disposed at an an- -
gle to each other mounted on the shank, one * -
) - 105

110

to the .
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| mally gripped thereby,.a screw member hay- -
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head members together, a plate having an ' .
angular opening.in which the hedd is nor- -
mally: disposed, secured to one. 6f.the hub ..

members, and a propeller blade mounted on
o o 13¢

the shank.
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7. In a propeller a hub, two shanks dis-

posed at an angle to each other and one

“obliquely relatively to the axis of the hub,
each of the shanks being adapted to move

laterally relatively to the hub, means for se-
curing the shanks relatively to the hub, and
propeller blades secured to the shanks. =

8. In a propeller, a hub composed of two
members, a divided shank consisting of two

~ telescopic: members disposed between the

hub members means for pressing the hLub

meimbers against the shank, and propeller .

blades mounted on the members of the

"shank, .

9. In a propeller a hub and two propeller

-blades secured to the hub, both for forward
propulsion, one of the blades extending for-’

wardly and the other. blade extending rear-
wardly and having a pitch greater than the
forwardly extending blade.

10. In a propeller a hub and two propeller
blades, secured to the hub, one of the blades
being longer. than the other and extending

&
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forward,ly; the other blade éxtending rear-

wardly and having a pitch greater than the
forwardly extending blade. '

‘11. In a propeller a hub and two propeller
blades secured to the hub, one of the blades
being longer than the other and extending

| forwardly, the other blade extending rear-

wardly. - ~

12. In a propeller a hub, two propeller
blades both for forward propulsion, one of
the blades extending forwardly. -and the

other blade extending rearwardly, the blades @

being adjustable on their axes relatively to

.| the hub, and means for securing the blades

to the hub in'adjusted positions.

- In testimony whereof I have signed my -

name to this specification in the presence of

‘two subseribing witnesses.

JAMES ALBERT IRVING. .

Witnesses: SR
Everaro B. Marsmars,
Py D. Rorruavs,
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