
C. E. WËAVER 2,078,823 
TANDEM HELICOPTER 

April 27, 1937. 

gg 

  

      

  

  

  

  

  

  



2,078,823 April 27, 1937. 

  



April 27, 1937. 2,078,823 C. E. WEAVER 

TANDEM HELICOPTER 

Filed July 25, 1935 8 Sheets-Sheet 3 

| 

SNS? advant 

D ?? N 

Sasasas 2. ? 
i SNS 

22 

| LANLANDZL 
LLiqLiLiLLiLLiiLiiLiiiLiiLiiiLiLiiiiiiLiiiLiiLiLiLiiiLiiLqLqLq 

| @@@@@@ | No.==========| TT, 
ZZZZZZZMMWV 

ce 

???5   

  

  

  

  

  

  

  

  

    

  

  

  

  

  



823 2,078 C. E. WEAVER 1937. April 27, 
ANDEM HELICOPTER 

Filed July 25, 1935 8 Sheets-Sheet 4. 
  



C. E. WEAVER. 
TANDEM HELICOPTER 

April 27, 1937. 2,078,823 

8 Sheets-Sheet 5 1935 Filed July 25 
  



April 27, 1937. C. E. WEAVER 2,078,823 
TANDEM HELICOPTER V 

Filed July 25, 1935 8 Sheets-Sheet 6 

26 

vucintore 

    

  

  

  



April 27, 1937. c. E. WEAver 2,078,823 
TANDEM HELICOPTER 

Filed July 25, 1935 8 Sheets-Sheet 7 

S 

??? ?? ???? ?? ?? ? ttovvci 

      

  



April 27, 1937, c. e. weaver 2,078,823 
TANDEM HELICOPTER 

Filed July 25, 1935 - 8 Sheets-Sheet 8 

sySSNSs2 
LLASSSieSeSLALASLSASAASAA yway was Re-erYANSZ 

  

  

    

  

  

  

  

  

  

  
  

  

  

  

  







O 

20 

a07s,828 
site. Flexible wires or other elements. O9 are 
fastened one to each drum O, occupying the 
grooves to thereof, and such cables or flexible 
elements are also connected to a windlass or 
drum 09' pivoted at 0, within the gondola, 
and preferably operable from the pilot's cabin. 
The flexible elements 09 are suitably trained 
and guided by pulleys and the like as at if 
along the side walls of the gondola, and they 
have suitable turnbuckles 12 within their length 
whereby they may be maintained taut. It will 
be understood that the elements O9 are wrapped 
on the windlass 09' in opposite directions so 
that by turning the windlass in one direction 
one element 09 will be shortened and the other 
correspondingly lengthened, and vice versa, cor 
respondingly swinging the propeller 93. 
Warious changes may be resorted to provided 

they fall within the spirit and scope of the 
invention. 

I claim as my invention:- 
1. An airship of the class described having a 

gondola, and lifting helicopter devices therefor, 
Said devices each comprising inner and outer 
oppositely rotating frames in the same plane 
and having rims closely adjacent at the center 
of the machine, the other frames rotating in 
opposite directions and foils carried by said 
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frames. . - 
2. An airship of the class described having a 

gondola, vertical bearings adjacent opposite ends 
thereof, outer shafts journaled in said bearings, 
inner shafts journaled within said outer shafts, 
means operable to drive the inner and outer 

5, shafts in Opposite directions, concentric inner 
and Outer frames in the same plane carried by 
said inner and Outer shafts, said outer frames 
extending one substantially to the other, at the 
center of the airship and being rotatable in 
opposite directions, and folls carried by said 
frames. 

3. An airship of the class described having a gondola, vertical bearings adjacent opposite ends 
thereof, outer shafts journaled in said bearings, 
inner shafts journaled within said outer shafts, 
means operable to drive the inner and Outer 
shafts in opposite directions, concentric inner 
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and outer frames in the same plane' carried by 
said inner and outer shafts, said outer frames 
extending one substantially to the other at the 
center of the airship and being rotatable in op 
posite directions, foils carried by said frames 
of an area to function as parachutes, arms On 
one of said bearings, a bracket pivoted to said 
arms, a pushing propeller mounted by said 
bracket, means operable to drive said propeller, 
and means operable to shift said bracket and 
propeller on the axis of the bracket. 

4, An airship of the class described having a 
helicopter device, said device comprising Con 
centric shafts, frames in the same plane on said 
shafts terminating relatively close to each other, 
said frames operable in opposite directions, rows 
of foils carried by said frames, the area of the foils of each frame being substantially co-extens, 
sive with the area of that frame. 

5. An airship of the class described having a 
helicopter device, said device comprising concen 
tric shafts, frames on said shafts in the same 
plane terminating relatively close to each other, 
said frames operable in opposite directions, rows 
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3 
of foils carried by said frames, the foils of the 
outer row having the depth of the curve thereof 
increasing and narrowing as it approaches the 
trailing end, the inner end of such latter foils 
having a slighter curve to cause compression of 

foils having the outside curve less than the inner 
curve to force the air taken in by the leading 
edge toward the outside to compress the air be 
tween the outer and inner foils to aid the lifting 
force. 

6. An airship of the class described having a 
rotor including peripheral frames operable in op 
posite directions, said frames being disposed in 
the same plane and terminating relatively close to 
each other at their rims, each frame having inner 
and outer rings in vertically spaced relation, 

the air taken in by the leading edge, the inner . 
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means connecting the inner and outer rings, and 
foils connected to said means between the rings. 

7. An airship of the class described having a 
rotor including peripheral frames operable in 
opposite directions, said frames being disposed 
in the same plane and terminating relatively close 
to each other at their rims, each frame having 
inner and outer rings in vertically spaced relation, 
means connecting the inner and Outer rings, and 

20 

foils connected to said means between the rings, - 
said foils being in inner and Outer roWS. 

8. An airship of the class described having a 
rotor including peripheral frames operable in op 
posite directions, said frames being disposed in 
the same plane and terminating relatively close 
to each other at their rims, each frame having 
inner and outer rings in vertically spaced rela 
tion, means connecting the inner and outer rings, 3 
and foils connected to said means between the 
rings, said foils being in inner and outer rows, 
the foils of the outer row having inwardly curved 
portions and the foils of the inner row having 
outwardly curved portions to coact with the first 
mentioned curved portions. 

9. An airship of the class described having a 
helicopter device, said device comprising a periph 
eral frame, said frame having spaced inner and 
outer rings, the latter being above the former, 
vertical arms spacing said rings, foils connected 
to said arms between the rings, an oppositely 
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rotatable body surrounded by said rings, said body 
comprising inner and outer spaced rings, arms 
joining the last mentionedinner and outer Spaced 
rings, foils connected to the last mentioned arms 
and being in substantially the same plane as the 
first mentioned folls. 

- 10. An airship of the class described having a 
helicopter device, said device comprising a periph 
eral frame, said frame having spaced inner and 
outer rings, the latter being above the former, 
vertical arms spacing said rings, folls connected 
to said arms between the rings, an oppositely 
rotatable body surrounded by said rings, Said 
body comprising inner and outer spaced rings, 
arms joining the last mentioned inner and outer 
spaced rings, foils connected to the last men 
tioned arms and being in substantially the same 
plane as the first mentioned foils, the first men 
tioned foils having inwardly curved portions and 
the second mentioned folls having outwardly 
curved portions to coact with the first mentioned 
curved portions. 

CELARES, WAVER. 
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