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Application ailed (arch 5, 1921. 

To all whom it may concern. 
Be it known that I, RoBERT B. SMITH, 

a citizen of the United States of America, 
residing at Ansley, in the county of Custer 

6 and State of Nebraska, have invented new 
and useful Improvements in Aeroplanes, of 
which the following is a specification. 
The invention relates to an aeroplane. 
The object of the present invention is to 

0 improve the construction of aeroplanes and 
to provide a simple, practical and efficient 
aeroplane of strong, durable and compara 
tively inexpensive construction, equipped 
with reversely rotating horizontal lifting 

25 planes and a driving propeller simultaneous 
ly operated with the lifting propellers. 
A further object of the invention is to 

provide an aeroplane of this character in 
which the reversely rotating horizontal lift 

30 ing propellers will be equipped with ad 
justable plane sections adapted to be opened 
and closed to control the ascent and descent 
and constructed also to secure a parachute 
effect both in their lifting or sustaining ac 
tion and in controlling the descent of the 
machine. 
Another object of the invention is to pro 

wide means for enabling the adjustable plane 
sections to be operated to open and close 
the lifting propellers while the same are ro 
tating at any desired speed, so that it will 
not be necessary to vary the speed of the 
rotating lifting propellers in order to change 
the position of the blades or planes. 
With these and other objects in view the 

invention consists in the novel construction, 
combination and arrangement of parts here 
inafter fully described, illustrated in the 
accompanying drawings and pointed out in 
the claims hereto appended, it being under 
stood that various changes in the form, pro 
portion and minor details of construction, 
within the scope of the claims, may be re 
sorted to without departing from the spirit 
or sacrificing any of the advantages of the 
invention 
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In the drawings, in which like numerals. 
of reference designate corresponding parts 
in the several figures,- 

Figure 1 is a vertical sectional view partly 
in elevation of an aeroplane constructed in 
accordance with this invention; 

Figure 2 is a horizontal sectional view on 
the line 2-2 of Fig. 1; 

CO 

AEROPLANE 

Serial No. 449,657. 

Figure 3 is a diagrammatic view of the 
upper and lower lifting propellers illustrat 
ing the reverse arrangement of the blades 
or planes and indicating the reverse rotary 
movement of the propellers; 

Figure 4 is a front elevation of the aero 
plane; 
Figure 5 is an enlarged detail perspective 

view of one of the blades or plane sections; 
Figure 6 is an enlarged detail horizontal 

Sectional view on the line 6-6 of Fig. 1; 
Figure 7 is an enlarged detail view of one 

of the adjustable plane sections or blades 
showing the same open in full lines and 
closed in dotted lines; 

Figure 8 is a detail elevation illustrating 
the arrangement of the operating mecha 
nism for controlling the opening and clos 
ing of the blades or plane sections from the 
operator's seat; 
Figure 9 is a detail view illustrating the 

construction of the forked bifurcated con 
necting rod and collar of the controlling 
mechanism; and 

Figure 10 is a detail view of the upper 
O 

In the accompanying drawings, in which 
is illustrated the preferred embodiment of 
the invention, the aeroplane is preferably 
equipped with a skeleton main frame com 
posed of spaced frame members 1 and 2 
preferably spaced apart by blocks and con 
nected by suitable bolts and having the en 
gine or motor 3 suitably suspended from 
them. The skeleton frame is also equipped 
at the front with laterally diverging stand 
ards 4 connected at their lower ends by a 
transverse axle 5 on which are mounted 
front wheels 6 preferably provided with 
pneumatic tires 7 and the skeleton frame is 
equipped at the rear end with a centrally 
arranged rearwardly inclined standard S 
having a rear castor wheel 9 also equipped 
with a pneumatic tire 10 but the frame or 
body of the machine may be equipped with 
any other suitable running gear and may 
be cushioned in any other preferred manner. 
The engine or motor, which may be of 

any desired type is equipped at the front 
with a balance wheel 11 and a vertical spur 
pinion 12, which meshes with a horizontal 
spur gear 13. The pinion and gear are pref 
erably bevel gears, and the horizontal bevel 
gear 13 is suitably mounted on the lowes 
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end of an inner vertical shaft 14 operating 
within and extending through an outer tu 
bular shaft 15, which extends through and 
is supported by an outer vertical sleeve or 
casing 16. The inner vertical shaft 14, 
which may be either tubular or solid, is 
supported at the lower portion by a ball 
thrust bearing which receives the end thrust 
and the lower end of the outer tubular shaft 
15, which is also equipped with an end 
thrust bearing 17, has mounted on it a hori 
zontal bevel gear 18 which meshes with a 
vertical bevel gear 19 of a forwardly ex 
tending horizontal shaft 20. The horizontal 
shaft, from which rotary motion is com 
municated to a driving propeller 21, is also 
equipped with end thrust ball bearings 22 
and the vertical and horizontal shafts are 
mounted in a bearing bracket 23, provided 
with vertically alined upper and lower bear 
ings 24 and 25 and having a front horizontal 
bearing 26. The bearing bracket is also 
provided with a central opening or space 
27, within which are located the bevel gears 
18 and 19 and also a horizontal bevel gear 
28, which is mounted upon and suitably af 
fixed to the inner vertical shaft 14, whereby 
when the engine is in operation, rotary mo 
tion will be communicated to the horizontal 
propeller driving shaft 20, and also to the 
outer tubular shaft 15. The bearing bracket 
23 is equipped with a suitable housing 23 
for protecting the gearing, and this housing 
may be applied to the bearing, in any de 
sired manner, and may be of any preferred 
construction. This arrangement of gears 
also rotates the inner and outer shafts 14 
and 15 in opposite directions for reversely 
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rotating upper and lower horizontal lifting 
propellers 29 and 30, the reverse rotary 
movement of the propellers counteracting 
the torque and preventing the rotary move 
ment of the horizontal lifting propellers 
from affecting the body of the machine or 
the control of the same by steering mecha 
nism hereinafter described. t 
The upper and lower horizontal lifting 

propellers are equipped with reversely dis 
posed hinged blades or plane sections 31 
and 32, which are constructed in the same 
manner, but are disposed in the reverse ar 
rangement, so that the movable longitudinal 
edges of the blades, which define the open 
ings of the same in the operation of the 
propellers, will face the direction of move 
ment of the propellers. Each of the blades 
is inwardly tapered or substantially sector 
shaped and is curved in cross section to pre 
sent an upper convex face and a lower con 
cave face, and it is provided at the outer end 
with a curved peripheral end wall 33, which 
with the body of the blade or plane forms 
a pocket at the lower face of the said blade 
or plane, whereby the same is adapted to 
catch the air and cause the same to bank 
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or pack beneath the blades or planes and 
enable the same to perform the functions 
of a parachute, both in ascending and in 
descending, or controlling the descent of the 
machine. Each of the blades or planes is 
provided at its rear radial edge with a tu 
bular bearing 34, preferably formed by 
bending or rolling the metal of the blade or 
plane and receiving a ladial pintle rod 35, 
which has its inner end secured to a central 7 
hub 36 and its outer end secured to a rim 
or ring 37. The outer ends of the pintle 
rods pierce the rim or ring and are threaded 
for the reception of inner and outer nuts 
which clamp the rim or ring. The inner. 
ends are also preferably threaded and are 
secured in openings of the hub 36 by means' 
of suitable nuts. Adjacent to each of the 
pintle rods is a radially arranged brace 38, 
which is preferably set at an inclination and 
which cooperates with the framework of 
the propeller to form a truss structure. The 
inner and outer ends of the inclined radially 
arranged braces are secured adjustably to 
the hub and to the rim or ring by nuts en 
gaging inner and outer threaded portions 
of the braces and the latter operate both as 
a brace and as a tensioning device for ap 
plying the proper tension or strain to the 
lifting propeller. The propeller frame is 
further braced by means of radial rods 39, 
which are similarly secured adjustably at 
their inner and outer ends to the hub and 
ring or rim members of the framework of 
the rotary lifting propellers and they con 
stitute supports for upper and lower tubular 
rock shafts 40 and 41, which are equipped 
with one or more upper and lower arms 42 
and 43 connected by links 44 and 45 with 
the blades and planes of the upper and lower 
horizontal lifting propellers. This arrange 
ment of the radial rods provides a spoke-like 
structure composed of three separate radial 
rods or members at each of the longitudinal 
or side edges of the blades or plane sections, 1 
and are sufficient to afford a rigid structure 
for supporting the adjustable blades or 
planes to the size, strength and number of 
the radial bracing rods or members may, of 
course, be varied to afford the necessary 1. 

8 

9. 

9. 

strength for the character of machine to be 
constructed. 
The hub of the upper horizontal lifting 

propeller is supported upon a lower annular 
flange 46 of a vertical bearing sleeve 4 1: 
seated upon and supported by the upper end 
of the tubular shaft 15, and it is provided 
in its bottom portion with a central opening 
through which passes the inner vertical 
shaft 14. The sleeve is equipped at the top 
with an annular plate or ring 48, which fits 
over the upper edge of the hub 36 and is 
secured in position by vertical bolts 49, 
which pass through the top ring or plate 
and through the annular flange 46. The I 
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lower horizontal lifting propeller is mounted 
in a similar manner upon a lower sleeve 
50, which is seated upon and supported by 
the upper end of the outer tube or casing 
16, and which has an opening of sufficient 
size through it for the passage of the tubu 
lar shaft 15. A plate or ring 51 is secured 
at the top of the lower sleeve 50 by means 
of vertical rods or bolts 52 for holding the 
upper plate or ring in position for retain 
ing the lower horizontal lifting propeller 
upon the flange of the sleeve 50. Any other 
suitable form of bearing or support may, 
of course, be employed for mounting the 
upper and lower lifting propellers and any 
suitable anti-friction bearing means may, of 
course, be employed at the hubs of the hori 
Zontal lifting propellers, if desired. 
In practice, the upper horizontal lifting 

propeller preferably rotates in a counter 
clockwise direction when viewed in plan 
view, and the lower horizontal lifting pro 
peller rotates' in clockwise direction when 
viewed in the same manner from the top. 
The tubular rock shafts of the upper hori 
Zontal lifting propellers are provided at 
their upper portions with depending arms 
53, which are connected by links 54 with an 
upper vertically sliding sleeve 55, movable 
upwardly and downwardly on the outer tubu 
lar shaft 15, and provided at the top with a 
horizontal flange 56, which is equipped with 
radially projecting peripheral studs 57 
threaded for the reception of nuts 58 for re 
taining the lower ends of the links 54 on 
the radially projecting studs of the upper 
sliding sleeve. The lower ends of the links 
are provided with suitable eyes or openings 
to receive the projecting studs 57 and the 
upper ends of the links may be pivoted to 
the depending arms of the radial rock shafts 
by any suitable means, and the upper verti 
cally slidable sleeve is held against relative 
rotary movement by means of spaced verti 
cal guide rods 59 suitably fixed at their up 
per ends to the sleeve 4 and extending 
downwardly therefrom and passing through 
apertures 60 in the horizontal flange of the 
top of the upper vertically slidable sleeve 
55. By this guiding means, the rock shafts 
will be positively actuated and the blades 
or plane sections of the upper horizontal 
lifting propeller positively opened and 
closed when the sleeve 55 is moved upwardly 
or downwardly. The sleeve 55 is also pro 
vided at the bottom with an annular en 
largement having an annular or circumfer 
ential groove 61 in which is mounted a sec 
tional collar 62 composed of similar sections 
and provided at opposite sides with similar 
lugs 63. The lugs 63 are connected by suit 
able fastening devices 64, which retain the 
sectional collar in place in the circumferen 
tial groove at the bottom of the upper slid 
able sleeve. The collar is provided at op 

posite sides with openings. The collar 62 
of the upper sleeve is provided at opposite 
sides with openings 65, through which pass 
the upper ends of spaced vertical connecting 
rods 66, which extend through and are 
guided by the lower flange of the sleeve 50, 
suitable notches 67 being provided in the 
said bottom fange at opposite sides thereof, 
as clearly illustrated in Figure 6 of the 
drawing. By this construction, the rods 66, 
which are movable vertically, are guided on 
and held against rotary movement inde-- 
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pendently of the lower horizontal lifting 
propeller and the upper ends of the con 
necting rods 66 are rigidly secured to the 
upper collar 62 by means of nuts arranged 
on reduced threaded portions of the rods, 
shoulders being preferably provided at the 
lower face of the collar for engaging the 
Same, but any other suitable means may, of 
course, be employed for this purpose. 
sleeve and collar connection between the rods 
and the links 54 permit free, independent 
rotary movement of the upper and lower 
lifting propellers and the rotary movement 
of the propellers in opposite directions does 
not interfere with the operation of the con 
trolling means for opening and closing the 
planes or blades of the upper propeller. 
The blades or planes of the lower hori 

Zontal lifting propeller are connected by 
links 67 with one or more arms of the 
lower radially arranged rock shafts 68, 
which are provided at their inner portions 
with depending arms 69 and the latter are 
connected by links, 70 with an upper flange 
71 of a lower sliding sleeve 72 rigidly se 
cured by nuts or other suitable fastening 
means to the lower ends of the spaced con necting rods 66 and preferably adjustable 
by means of threaded portions and nuts 73. 
The lower sliding sleeve 72 is provided at 
the lower end with an annular enlargement 
having a circumferential fange 74 in which 
is arranged a sectional collar 75 constructed 
similar to that heretofore described and 
provided with spaced openings 76 for the 
reception of the upper terminals 77 of a 
forked or bifurcated connecting rod 78. 
The forked or bifurcated connecting rod 78 
has diverging arms or portions 79 at its up 
per end and the terminals 77 thereofare bent 
vertically as shown for attachment to the 
lower collar 75. The lower end of the 
forked connecting rod is pivoted at 80 to 
the rear end of a lever 81 fulcrumed inter 
mediate of its ends at 82 and connected at 
its front end by a link 83 with an operating 
lever 84. The operating lever 84 is equipped 
with latch mechanism 85 for engaging a 
notched segment or bar 86 for securing the 
operating lever in its adjustment. The op 
erating lever 84, which is mounted in sub 
stantially a horizontal position, has a rear 
handle portion located adjacent a seat 87 
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4. 

for the accommodation of the operator, and 
it will be apparent that by moving the rear 
handle portion of the operating lever 84 
upwardly or downwardly, the blades or 
plane sections of both horizontal lifting 
propellers, may be adjusted to open and 
close the same. The upper and lower 
sleeves and collars permit the necessary 
freedom of rotation of the horizontal lifting 
propellers. 
at one side of the skeleton frame and a seat 
88 is located at the opposite side of the 
skeleton frame, but any other suitable form 
of frame or body may be employed, and it 
is equipped with a horizontal shaft 89, pref 
erably tubular, and extending rearwardly 
from the frame and adapted to support ver 
tical and horizontal rudder blades or planes 
90 and 91 which are of the standard con 
struction and which in practice will be con 
trolled by the usual equipment. The driv 
ing propeller 21 is mounted on a horizontal 
propeller shaft. 92 and is actuated by a fric 
tion drive comprising an upper friction 
pinion 93 and a lower friction wheel 94 
and any suitable means may be employed 
for controlling the friction drive for driv 
ing the propeller at the desired number of 
revolutions within the capacity of the en 
gine or motor. As any suitable friction or 
other drive may be employed for this pur 
pose, specific description of the controlling 
means is deemed unnecessary. 
The aeroplane is adapted to ascend in a 

vertical direction without the rapid forward 
movement or drive necessary with the ordi 
nary aeroplane and it is also adapted to 
descend as slowly as desired and may, if 
desired, hover or remain at a predetermined 
altitude. Also, the horizontal rotating pro 
pellers, which are continuously rotated dur 
ing the operation of the engine and while 
the driving propeller is in operation, are 
adapted also to operate as planes and the 
plane sections or blades are fully closed 
when it is desired to operate the machine 
for gliding or volplaning. As the control 
of the driving propeller through the fric 
tion drive gearing is independent of the ro 
tation of the upper and lower horizontal 
lifting propellers, all the power may be 
employed for lifting the areoplane from the 
surface of the ground prior to applying 
the power for driving the machine in a for 
ward direction. After the machine has 
made a landing, the propeller may be oper 
ated for moving the machine into a hangar 
or for other purposes. The outer tube or 
casing is supported or braced by inclined 
guy rods 95 connected at their upper ends 
with the upper portion of the outer tube 
or casing and at their lower ends with the 
frame meinbers, and provided with terminal 
tensioning means preferably formed by 
threaded portions of the guy rods and suit 

The operator's seat is located 
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able nuts. The outer tube or casing is suit 
ably secured at its lower end to the bearing 
bracket 23. 

I claim :- 
1. A flying machine including a lifting 

propeller comprising a hub, a rim spaced 
therefrom, radially arranged rods connect 
ing the hub and the rim, blades of substan 
tially sector-shape hings:d at one edge to the 
radially arranged rods and having their ma 
jor ends disposed adjacent the rim, with 
their minor ends disposed adjacent the hub, 
each blade being curved in cross section to 
form pockets at their lower faces which de 
crease in depth from the major to the minor 
end thereof, each blade having an end wall. 
at its major end arranged transversely of 
the blade to catch the air and cause same to 
bank beneath the blades, and operating 
means connected with the blades for opening 
and closing the same. 

2. A flying machine including a lifting 
propeller comprising a hub, a rim spaced 
therefrom, radially arranged rods connect 
ing the hub and the rim, blades of substan 
tially sector-shape hinged at one edge to the 
radially arranged rods and having their ma 
jor ends disposed adjacent the rim, with 
their minor ends disposed ajacent the hub, 
each blade being curved in cross section to 
form pockets at their lower faces which de 
crease in depth from the major to the minor 
end thereof, each blade having an end wall 
at its major end arranged transversely of 
the blade to catch the air and cause same to 
bank beneath the blades, another set of radi 
ally arranged rods connecting the hub and 
rim, a rock shaft mounted on each of the 
second mentioned rods, arms connected to 
the rock shafts, links pivotally connected to 
the arms and to the respective blades, and 
means connected to the rock shafts, to rock 
the same so as to swing the blades on the 
first mentioned rods. 

3. A flying machine including a lifting 
propeller comprising a hub, a rim spaced 
therefrom, radially arranged rods connect 
ing the hub and the rim, blades of substan 
tially sector-shape hinged at one edge to the 
radially arranged rods and having their 
major ends disposed adjacent the rim, with 
their minor ends disposed adjacent the hub, 
each blade being curved in cross section to 
form pockets at their lower faces which de 
crease in depth from the major to the minor 
end thereof, each blade having an end wall 
at its major end arranged transversely of the 
blade to catch the air and cause same to 
bank beneath the blades, a second set of 
radially arranged rods connecting the hub 
and the rim, a rock shaft mounted on each of 
the second mentioned rods, connections be 
tween the rock shaft and the blades to effect a 
swinging movement of the blades, and means 
to rock the shafts to swing the blades. 
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4. A flying machine including a lifting 
propeller comprising a hub, a rim spaced 
therefrom, radially arranged rods connect 
ing the hub and the rim, blades of substan 
tially sector-shape hinged at one edge to 
the radially arranged rods and having their 
major ends disposed adjacent the rim, with 
their minor ends disposed adjacent the hub, 
each blade being curved in cross section to 
form pockets at their lower faces which de 
crease in depth from the major to the minor 
end thereof, each blade having an end wall 
at its major end arranged transversely of 
the blade to catch the air and cause same to 
bank beneath the blades, radially disposed 
rock shafts between the hub and rim and 
arranged one adjacent the edge of each blade 
opposite the hinged edge of the blade, con 
nections between the rock shafts and the 
blades to permit swinging movement of the 
latter and means for actuating the rock 
shafts to swing the blades. 

5. A flying machine including a lifting 
propeller comprising a hub, a rim spaced 
therefrom, radially arranged rods connect 
ing the hub and the rim, blades of substan 
tially sector-shape hinged at one edge to 
the radially arranged rods and having their 
major ends disposed adjacent the rim, the 
minor ends of the blades being disposed ad 
jacent the hub, each blade being curved in 
cross section to form pockets at their lower 
faces which decrease in depth from the ma 
jor to the minor end thereof, each blade hav 
ing an end wall at its major end arranged 
transversely of the blade to catch the air and 
cause same to bank beneath the blades, in 
clined braces between the hub and rim ar 
ranged one adjacent each of the aforesaid 
rods, and operating means connected to the 
blades for opening and closing, the same. 

6. A flying machine including a lifting 
propeller comprising a hub, a rim spaced 
therefrom, radially arranged rods connect 
ing the hub and the rim, blades of substan 
tially sector-shape hinged at one edge to 
the radially arranged rods and having their 
major ends disposed adjacent the rim, the 
minor ends of the blades being disposed ad 
jacent the hub, each blade being curved in 
cross section to form pockets at their lower 
faces which decrease in depth from the 
major to the minor end thereof, each blade 
having an end wall at its major end ar 
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ranged transversely of the blade to catch 
the air and cause same to bank beneath the 
blades, inclined braces between the hub and 
rim arranged one adjacent each of the afore 
said rods, radially disposed rock shafts be 
tween the hub and rim and arranged one 
adjacent the edge of each blade opposite the 
hinged edge of the blade, connections be 
tween the rock shafts and the respective 
blades to permit opening and closing of the 
blades, and operating means having connec 

3.3 

tion with the rock shafts to rock the latter to 
effect an opening and closing of the blades. 

7. A flying machine including a lifting 
propeller comprising a hub, a rim spaced 
therefrom, and concentric therewith, radi 
ally arranged rods connecting the hub and 
the rim, blades hinged at one edge to the 
radially arranged rods, each blade being 
curved in cross section and each blade hav 
ing an end wall at its outer end arranged 
transversely of the blade so as to provide 
each blade with a pocket to catch the air 
and cause same to bank beneath the blades, 
another set of radially disposed rock shafts 
between the hub and the rim and arranged 
one adjacent each blade at the edge of the 
latter opposite the hinged edge of the blade, 
a rock shaft on each of the second mentioned 
rods, connections between the rock shafts 
and the respective blades to permit opening 
and closing of the blades and operating 
means connected to the blades for opening 
and closing the same. . . . 

8. A flying machine including a lifting 
propeller comprising an inner hub and outer 
rin, radially arranged horizontal rods con 
necting the hub and the rim, blades' or plane 
sections hinged to the rods, tubular rock 
shafts, horizontal rods extending through . 
the tubular rock shafts and also connecting 
the hub and the rim, inclined bracing rods 
connecting the hub to the rim and forming 
tensioning means, blades or plane sections 
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hinged to the first mentioned horizontal 
rods, means for connecting the blades or 
plane sections with the rock shafts, and 
means for operating the rock shafts. 

9. A flying machine including upper and 
lower rotating lifting propellers having 
hinged radially arranged blades, inner and 
outer vertical shafts connected respectively 
with the upper and lower propellers, an 
upper sliding sleeve arranged between the 
propellers, a lower sliding sleeve located 
below the lower propeller, said sliding 
sleeves being provided with collars, means 
for connecting the upper sliding sleeve with 
the blades of the upper propeller, means for 
connecting the lower sliding sleeve with the 
blades of the lower propeller, separate con 
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nections extending through the lower pro 
peller and connecting the lower sliding 
sleeve with the collar of the upper sliding 
sleeve, operating mechanism connected with 
the collar of the lower sleeve, and means for 
rotating the inner and outer shafts from a 
common source of power without affecting 
the operating means or the connections be 
tween the same and the blades of the upper 
and lower propellers. 
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10. A flying machine including upper and lower reversely rotating propellers provided 
with reversely arranged hinged blades, ra 
dially arranged rock shafts mounted on the 
propellers and connected with the blades for 30 
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opening and closing the same, inner and 
outer vertical shafts connected with the 
propellers, upper and lower sliding sleeves 
through which the said shafts pass, means 

.5 for connecting the sliding sleeves with the 
rock shafts of the upper and lower propel 
lers, collars mounted on the sleeves and ro 
tatable independently of the same, rods 
guided by the lower propeller and connect 
ing the upper collar with the lower sleeve, 
means for guiding the upper sleeve in its 
vertical movement, and operating means 
connected with the collar of the lower sleeve. 

11. A flying machine including upper and 
lower reversely rotating propellers provided 
with reversely arranged hinged blades, ra 
dially arranged rock shafts mounted on the 
propellers and connected with the blades for 
opening and closing the same, inner and 
outer vertical shafts connected with the pro 
pullers, upper and lower sliding sleeves 
through which the said shafts pass, means 
for connecting the sliding sleeves with the 
rock shafts of the upper and lower pro 
pellers, collars mounted on the sleeves and 
rotatable independently of the same, rods 
guided by the lower propeller and connect 
ing the upper collar with the lower sleeve, 
vertical rods carried by the upper lifting 
propeller and arranged to guide the upper 
sleeve, and operating means connected with 
the collar of the lower sleeve. 

12. A flying machine, including inner and 
outer vertical shafts, spaced gears mounted 
on the shafts at the lower portions of the 
same, an intermediate gear meshing with 
the said gears, a propeller connected with 
and actuated by the intermediate gear, and 
means connected with the inner shaft at the 

8 lower portion thereof for actuating the same 
and the lower gear. 

13. A flying machine including inner and 
outer vertical shafts, reversely rotating hori 
zontal lifting propellers mounted on the said 
shafts, and having hinged adjustable blades, 
spaced gears mounted on the lower portions 
of the said shafts, an intermediate gear 
meshing with the said. gears, a propeller 
connected with and actuated by the interme 
diate gear, means for driving the lower 
gear, and means for adjusting the blades of 
the propellers without affecting the speed 
of the same. 

14. A flying machine including an outer 
5 tubular shaft, an inner shaft extending 
above and below the outer tubular shaft. 
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upper and lower lifting propellers mounted 
on the said shafts at the upper portions 
thereof, and having hinged blades, a gear 
mounted on the tubular shaft at the lower 
end thereof, a similar gear mounted on the 
lower portion of the inner shaft and spaced 
from the said gear, an intermediate vertical 
gear meshing with the said gears, a pro 
peller, means for driving the propeller from 
the intermediate gear, means for actuating 
the lower gear of the inner shaft, and means 
for adjusting the blades without affecting 
the speed of the propellers. 

15. A flying machine including a lifting 
propeller comprising a hub, a rim spaced 
therefrom, and concentric therewith, radi 
ally arranged rods connecting the hub and 
the rim, blades hinged at one edge to the 
radially arranged rods, each blade being 
curved in cross section and each blade hav 
ing an end wall at its outer end arranged 
transversely of the blade so as to provide 
each blade with a pocket to catch the air 
and cause same to bank beneath the blades, 
another set of radially disposed rock shafts 
at the edge of the latter opposite the hinged 
edge of the blade, a rockshaft on each of the 
second mentioned rods, connections be 
tween the rock shafts and the respective 
blades to permit opening and closing of the 
blades and bracing and tensioning rods con 
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nected to the hub and the rim, and operat 
ing means connected with the rock shaft to 
rock the latter to actuate the connections 
between the rock shafts and blades to open 
and close the blades. 

16. A flying machine including upper and 
lower lifting propellers provided with 
hinged blades, inner and outer vertical 
shafts connected with the propellers, upper 
and lower sliding sleeves provided with col 
lars, means for connecting upper and lower 
sleeves with the blades of the upper and 
lower lifting propellers, the aforesaid 
sleeves being mounted for independent ro 
tary movement, and operating means in 
cluding a rod having a laterally directed 
forked portion connected to the lowermost 
sleeve, a lever pivoted intermediate its ends 
and having connection with said forked rod 
and an operating lever having connection 
with the aforesaid lever. 
In testimony whereof I have hereunto af 

fixed my signature. 
ROBERT B. SMITH. 
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