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To all whom, it may conce_m:'.

Be 1t known that I, Smas H. Frexcs, a

- citizen of the United States, residing at

Oberlin, in the county of Lorain and State
of Ohio, have invented certain new and use-
ful Improvements in Flying-Machines, of
1s a specification.

My invention relates to improvements 1In
flying machines of the aeroplane type in
which the weight is sustained by the reaction
resulting when one or more aeroplanes are

moved through the air edgewise at a small

angle of incidence by the. application of
mechanical }fower through the medium of a
screw propeller. ' '

- The invention relates more particularly
to aerial propellers, the object of the 1m-

Eroved propeller herein shown and described
eing to provide an improved propeller
adapted to codperate with one or more aero-
planes so as to combine some of the principles
and advantages of both the aeroplane and

- the helicopter, and at the same time, pro-
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viding means for controlling the direction of
flight and maintaining or restoring equilib-
rium by means of the feathering propeller

 blades provided with mechanism for regu-
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lating the feathering of said propeller blades
whereby their point of most eifective sweep
and angle of incidence may be shifted to
meet the exigencies of flight. '

The propellers now in common use 1n con-

nection with flying machines of the aero-

plane type do not differ essentially in their

construction or mode of operation from the |

{

- ordinary marine propeller and as their
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blades are stationary and no means are pro-
vided whereby the point of most effective

sweep and angle of incidence may be shifted

| my invention.. Fi%.
t

drawings.

Il-

to meet the exigencies of flight, the direction |

of flight and the maintaining or restoring of

equilibrium or lateral balance are depend-
‘ent upon helicoidal warping or other move-

ments of the aeroplanes in connection with
vertical and horizontal rudders, or by means

of rudders alone of various forms and

types. | | | .
~ The primary object of this invention is

toi)rowde a generally improved aerial pro-
pel

er provided with feathering blades under
direct control of the operator at all times,
and adapted to codperate with the aero-
planes for the purposes above mentioned and

adapted to exert much greater power or for-

ward thrust for the power applied than is
now attained by the ordinary propeller.

~ With the above mentioned ends in view,
the invention consists in the novel construe-
tion, arrangement, and combination of parts,
hereinafter described, illustrated in one of
1ts embodiments in the accompanying draw-
ings, and particularly pointed out in the

appended claims. . .
Referring to the drawings, forming a part
of this specification, Figure 1, is a perspec-
tive view of a flying machine of the aero-
plane type constructed in accordance with

| 2, an enlarged detail
plan view of one of the improved propeller

hubs, one of its walls being removed for the
purpose of showing the mechanism for

60

69

70

feathering the propeller blades. Fig. 3, a

central cross sectional view of the same

showing arrangement of the axle shaft for
regulating the feathering of the blades and
the tubular driving shaft for imparting mo-
tion to the improved propeller. Fig. 4, an

enlarged detail perspective view of the lower

portion of the steering shaft or column with
1ts mountings and connections. Fig. 5, a de-
tail plan view of one of the oscillating spindle

shafts carried by the hub portion of the im-

proved propeller for carrying and feather-
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ing the propeller blades. Fig. 6, a cross-sec-

tional view of the same as it appears in the
hub casing in connection with the adjacent
operating mechanism. ' L
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" Similar numerals of reference designate

like parts throughout all the figures of the

In the present embodiment of ‘the inven-
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tion I have shown the improved feathering

blade propellers in connection with aero-
plane or flying machine of the monoplane
type, though it 1s obvious that these propel-
lers are adapted for application to aero-
planes of : various forms and types. The

“aeroplane or monoplane 1, may be formed
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by stretching cloth or other suitable fabric

over a rectangular frame 2, in any suitable
and convenient manner, sald frame, in the
present instance, being carried upon a sub-

jacent supporting frame of suitable form

which may consist of a second rectangular
plane 3, provided at its corners with upright
standards or bars 4, suitably connected fo
the corners of the rectangular frame 2. A
number of cross bars 5, may be carried by
the frames 2 and 3, and the front and rear

edges of said rectangular frames may be

provided ‘with additional upright bars and
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| strengthened in any suitable and convenient .
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manner. The entire superstructure may be | propeller blades 18, at the points desired as

suitably strengthened or trussed by means of
diagonally disposed brace or stay wires 6.
In the present embodiment of the inven-

tion the rectangular frame 2, 1s further

strengthened by means of longitudinally

extending brace bars 7, intersected 1inter-
mediate their ends by means of cross brace

bars 8, said bars 7, and 8, depending down-

wardly and provided at their intersecting
portions with bearing heads 9, for the upper
ends of the propeller shafts hereinafter de-

~ seribed.
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rounding

Each propeller comprises an. axle shaft 10,

rovided with a crank arm 11, and a tubu-
Far or sleeve driving shaft 12, said tubular
shaft surrounding the axle shaft 10, and
carrying a hub portion 13, in the present
instance, in the form of a hub casing sur-
the crank arm 11. Each axle
shaft 10, is adapted to be oscillated for the
purpose of regulating the feathering of the
blades as hereinafter described by being
provided at the lower end with an operating
crank arm 14, connected to suitable mecha-

nism hereinafter described.

The hub portion or casing 13, carries a
Fluralit- of spindle shafts 15, [i)rovided with

- longitudinally-extending spiral ribs 16. The
spindle shafts 15, are adapted to be oscil--

+*
1

~ lated by the mechanism hereinafter de-

scribed and are carried at their ends in

- bearing bloeks 17, said bearing blocks being
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1ng guide rollers 21. The

preferably provided with ball or roller bear-
ings (not shown) for the purpose of reduc-
ing the friction to a minimum.- The pro-
peller blades 18, may be formed 1n any suit-

“able and convenient manner, preferably of
-the form shown, and, in the present instance,

provided with -shank or spindle portions 182,

“adapted to be secured in the ends of the

SEindle shafts 15. It 1s evident, however,
that the shank or spindle portions 182, of the
propeller blades might be formed integral
with the spindle shafts 15. - '

As a means for feathering the -pr'opeller'

blades 18, at proper points in their paths of
revolution a plurality of connecting arms

or links 19, are provided, said links being

connected at their inner ends to the cross
arm portion 112, of the double crank arm
11, of the axle shaft 10, and provided at
their outer ends with cross heads 20, carry-

are mounted uion-axlé. pins or bars 22, ex-

tending through slots 28, of the hub casing
13, said guide rollers 21, being adapted to
travel 1 their reciprocating motion upon

guide members 24, of hub casing 13. It
will be observed that the guide rollers 21,
are arranged on each side and take over the
spiral ribs 16, so that as the guide rellers 21,

are reciprocated during the revolution of
the propeller said guide rollers will oscillate |

the spindle shafts 15, and thus feather the

gulde rollers 21,

hereinafter described. -
Each propeller driving shaft 12, is mount-
ed, in the present instance, at its end in the
bearing head 9, formed at the intersection
of the brace bars 7, and 8, and is carried at
its lower end in a bearing head 25, of a

‘bearing-arm 26, of one of the cross bars 5.

It will thus be observed that the propeller
driving shafts extend upwardly and diverge
from each other beneath the aeroplane 1, so

‘that the propellers are adapted to revolve 1n

outwardly diverging planes beneath "said
aeroplane. _ A
driving shafts, each shaft is provided at its
lower end with a bevel gear 27, meshing with
an adjacent bevel gear 28, carried upon the

As 4 means for revolving said
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ends of a horizontally-disposed driving shaft

29, mounted in suitable bearings 30. In the.

present instance -sald driving shaft 29, re-
ceives its motion from a motor 31, through

the medium of the sprocket wheels 32, and a

sprocket chain 33. -
The propellers are adapted to be revolved
in opposite directions and away from each
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other in downwardly diverging planes be-

neath the aeroplane and are adapted to have
their feathering blades

present their most
effective sweep at their outer or lateral paths
of revolution A, as indicated in Fig. 1, of
the drawings, whereby the same is carried
forwardly, and as a means for preventing
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the blades from retarding such movement in

the further revolution of the blades, and,
more particularly, for imparting an upward

- or helicopter action to the propeller, the pro-

peller blades are presented at an angle from
sald point of most efiective sweep and dur-
ing the rear path of their revolution as indi-
cated in said Fig. 1, of the drawings. Dur-
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ing the remaining portion of the path of

revolution of said propeller blades and to a

point slightly -beyond and below the plane

of travel of the aeroplane passing through

or Intersecting the axis of said propeller the

propeller blades are feathered edgewise so as

to offer little or no resistance to the air in
the forward movements of the aeroplane.
As a means for regulating the feathering of
sald propeller blades whereby the point of
most effective sweep and angle of incidence

above described may be shifted to meet the -
exigencies of flight for the purposes herein-

before referred to a steering shaft or column
34, 1s mounted near the front edge of the
second rectangular frame 38, and is provided

outwardly and rearwardly and connected to

the operating cranks 14, whereby the axle.

shafts 10 may be shifted or oscillated to

regulate "the feathering of the propeller

blades in an obvious manner in view of the
construction hereinbefore deseribed. The

steering shafit 34, is provided at its top with
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at its lower end with a cross head 35, carry- -
ing connecting rods or links 36, extending
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~ ed at its lower end 1n a bearing plate 39, |

10

- 976,161

a st%ring_ﬁheel' 37, so as to be within ready

reach of the operator seated upon the seat

38, and as a means for imparting simulta-
neous and like movements to the axle shafts

10, the steering shaft 34, is adapted to be-

rocked-to and fro by being pivotally mount-

provided with a slot 40, and upwardly ex-

tending bearing lugs 41, carrying a trans-
versely disposed bearing pin 42. The truss-

skids 43, carried by and extending forwardly

‘tend forwardly and carry upon their front
any suit- |

15

- ings, the operation and advantages of my in-

- 20
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beneath the second rectangular frame 3, ex-

ends a front horizontal rudder of

able and convenient construction. .

From the foregoing description, taken in |

connectlon with the accompanying draw-

vention will be readily understood. -

Having thus described an embodiment of
my invention, what I claim and desire to

secure by Letters Patent is,—

1. A flying machine, comprising a frame
carrying an aeroplane, a pair of propellers |
provided with feathering blades, means-for
driving said propellers in opposite direc-

- ‘tions, and means for simultaneously vary-

ing the feathering of said feathering blades

- whereby to maintain lateral balance.
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- 3. A flying machine, comprising an aero-:
~ plane, a propeller on each side thereof, each. |
of said propellers revolving in opposite di- |
rections and provided with feathering blades |
n point of most effective
sweep at the outer sides of their paths-of:
~ revolution, and means for' simultaneously |
- varying the point of most effective sweep of

- 40

presenting their

- 45
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2. A flying machine, comprising an aero-

plane, propellers revolving in opposite direc-

maintain or restore lateral balance. '

said feathering blades at each side of said
aeroplane whereby to meet the exigencies of

4. A flying machine, comprising an aero-

plane, propellers  disposed beneath said-

aeroplane and pr
able "propeller-

sald propeller blades during the outer an

b5

ar paths of the revolution of said
propellers, and means for varying the point

~ of most effective sweep of said propellers

35

- whereby to maintain lateral balance and
~control the direction of flight.

5. In a flying machine, an aeroplane, a

their point

revolution presented at an angle from said |

Iim'vided with axially mov-
‘ ller-blades, means for revolving
-sald propellers, means for axially oscillatinﬁ

ateral paths |

p——

i

supporting frame therefor, propellers carry- |
ing feathering blades presenting )

of most effective sweep at their%
- of revolution and during a portion of their

aeroplane is c.a,rried' fdrwardly.. and up-

wardly and means for simultaneously vary-
ing the point of most efiective sweep and
‘angle of incidence of said feathering blades

at like and unlike portions of their paths
of revolution. SPC TR

@
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6. A flying machine, 'jcbmprising‘ an aero-

plane, propellers revolving in outwardly di-
verging planes beneath said aeroplane and

provided with feathering blades presenting

5

their point of most effective sweep at their -

outer paths of revolution, and means for

controlling and regulating the feathering of

said blades whereby to control the direction +' |

of flight and maintain equilibrium.

7. A flying machine, comprising. a frame

carrying an aeroplane, a pair of upwardly

extending and diverging propeller shafts
{ disposed beneath said aeroplane, propellers
 revolving in outwardly diverging planes be-

neath sald aeroplane and  provided with

80
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feathering blades presenting their point of
most effective sweep at the outer paths there-

of, and means for
ing said blades.

- 8. In a flying machine, the combination
with an aeroplane and a supporting frame
‘therefor; of propellers. revolving 1n out-.
'| wardly diverging planes beneath said aero-
‘plane and carrying feathering blades pre-
. _ ‘1 senting their point of most e%
~ tions in outwardly diverging planes and pro-.
vided with feathering blades, and means for |
feathering said blades at such points in the
revolution of said propellers as will fend to

ective sweeg

‘at their outer lower paths of revolution an

presented at an angle from said point

"throl_lgl__l'their rear paths whereby said aero-

plane is carried forwardly and upwardly,

+-and means for regulating the feathering of-
‘sald blades whereby said point of most ef-
Tective sweep and angle of incidence may be
‘shifted to meet the exigencies of flight.

- 9. A flying machine, comprising an aero-

controll_ing and fea.ther- o

90
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plane and a supporting frame therefor, a
propeller axle shaft provided with a crank

at each side of said supporting frame, a
tubular driving shaft surrounding each of

‘sald axle-shafts and provided with a hub,
‘spindle shafts carried by each of said hubs
| and each provided with longitudinal spiral
‘ribs, link-arms carried by the crank of each
of said axle shafts and provided at their
ends with guide-rollers taking. over said
spiral ribs of said. spindle shafts, propeller .

blades carried by said spindle shafts, operat-

propeller axle shafts, a steering column pro-

vided with a cross head, and connecting rods

connecting said cross head with said operat-

feathering of said propeller blades.

signature, in presence of two witnesses.

- _ . SILAS H. FRENCH.
- Witnesses: S |
~ Loums L. Burener,

point of most effective sweep whereby said | ~  F. E. Gemzs.

In testimony whereof I have affixed my
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‘ing crank arms at the lower ends of said
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‘ing crank arms whereby said propeller axle
shafts may be oscillated to regulate the
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