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HELICOPTER TYPE ARSHIP 
George R. Waldron, Tujunga, Calif., assignor of 
one-half to Francoise J. Dr Bouchelle, Her 
mosa Beach, Calif. 

Application November 28, 1939, Serial No. 306,563 
(C. 244-17) 12 Claims. 

This invention relates generally to the class of 
air vehicles or flying machines and pertains par 
ticularly to a novel and improved form of heli 
Copter. 
The primary object of the present invention is 

to provide in a helicopter type of flying machine, 
a new and novel method and means of control 
ling the movements of such machine by means 
of the rotating blade units which are employed 
for raising the machine into the air. 
Another object of the invention is to provide 

in a helicopter type of flying machine, a new and 
novel blade construction for the rotary operat 
ing units together with a novel mounting means 
for such units whereby the vertical and forward 
movement of the machine in the air may be 
readily accomplished. 

Still another object of the invention is to pro 
wide in a helicopter type of flying machine, ro 
tary blade units in which the blades are of novel 
form and mounted so that the angle of attack 
may be varied and, in addition, wherein such 
units are disposed in a novel manner with re 
spect to the longitudinal center of the ship, the 
said means for adjusting the pitch of the blades 
together with the novel form of the blades and 
the manner in which the units are mounted with 
respect to the longitudinal center of the ship, 
facilitating movement of the ship in the air ver 
tically, forwardly or laterally as may be desired 
without the employment of steering mechanism 
of any character. 
A further object of the invention is to provide 

in a helicopter type flying machine, a pair of 
rotary blade units arranged in fore and aft rela 
tion upon the fuselage of the ship, the units be 
ing supported for rotation in planes at an angle 
to the longitudinal center of the ship and the 
rear one of such units being adapted for limited 
swinging movement transversely of the ship, the 
arrangement of the rotary units in the said an 
gular planes together with the lateral movement 
of the aft unit facilitating the movement of the 
ship and the steering of the Same. 
A still further object of the invention is to pro 

vide in a helicopter type flying machine, rotary 
lifting units employing blades having the cross 
sectional design of an airfoil, such blades being 
hereinafter referred to as "airfoil blades,' by 
means of which blades, mounted in a novel man- i. 
ner upon the body of the ship, the combined for 
ward and upward movement of the ship together 
with other desired movements resulting from the 
adjustment of the pitch of the blades, are ac 
complished. 

Still another object of the invention is to pro 
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vide in a helicopter type airship employing two 
rotary blade. units arranged in the manner 
stated, a novel means whereby one of such blade. 
units may be oscillated along an arcuate path 
extending transversely of the fuselage for the 
purpose of steering the ship. 
A still further object of the invention is to 

provide in a structure of the character stated, a 
novel mounting for the airfoil blades whereby 
the pitch of such blades may be changed or con 
trolled by the operator of the machine to facili 
tate movement of the machine through the air at 
a desired rate of speed. 
The invention will be best understood from a 

consideration of the following detailed descrip 
tion taken in connection with the accompanying 
drawings forming part of this specification, with 
the understanding, however, that the invention 
is not to be confined to any strict conformity 
with the showing of the drawings but may be 
changed or modified so long as such changes or 
modifications mark no material departure from 
the Salient features of the invention as expressed 
in the appended claims. 
In the drawings: 
Fig. 1 is a view in side elevation of a helicopter 

constructed in accordance with the present in 
vention. 

Fig. 2 is a view in top plan of the same. 
Fig. 3 is a view in front elevation. 
Fig. 4 is a view in plan of a blade of a rotor 

unit. 
Fig. 5 is a section on the line 5-5 of Fig. 4. 
Fig. 6 is a diagrammatic view illustrating the 

theory of operation of the present device. 
Figs. 7, 8 and 9 are diagrammatic views illus 

trating the method of control of the present heli 
copter. 

Fig. 10 is a view in side elevation of the oper 
ating mechanism per se. 

Fig. 11 is a view in vertical longitudinal section 
through the rear unit of the operating mecha 
nism, the same being partially broken away and 
illustrating the clutch control means. 

Fig. 12 is a view in vertical longitudinal section 
through the lower part of the front unit of the 
mechanism. 

Fig. 13 is a fragmentary view in plan of one 
of the rotor unit heads showing the connections 
of the blades therewith. 

Fig. 14 is a view in elevation of the control 
means for shifting the rear rotor unit, the view 
being taken looking longitudinally of the aircraft. 

Fig. 15 is a horizontal section on the line 
5-5 of Fig. 14. 
Referring now more particularly to the draw 
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ings, reference will first be made to and a de 
scription given of the parts of the present inven 
tion as they appear in viewing the airship ex 
teriorly. As shown in FigS. 1 to 3 where the 
body of the airship is more or less diagram 
matically shown, the ship body or fuselage is in 
dicated by the numeral , it having connected 
with its underside suitable landing gear in the 
form of wheels 2 and 3, the forward One of the 
wheels which is indicated by the numeral 3, be 
ing preferably mounted upon the longitudinal 
center of the ship and controllable to operate as 
a castor wheel whereby the steering of the ship 
when on the ground may be accomplished. No 
detailed illustration is given of the interior parts 
of the ship or of the landing gear as these do not 
form a part of the present invention. 
Supported above the fuselage in the manner 

hereinafter Specifically described are the two 
rotary blade units which are spaced longitu 
dinally of the ship, the forward unit being in 
dicated generally by the numeral 4 and the rear 
unit by the numeral 5. The upper parts of the 
supporting structure for these units are enclosed 
by the streamlined housings 6 and as shown. 
The blades for the rotary units are indicated 

by the numeral 8 and each of these blades is of 
the airfoil-type as shown in FigS. 4 and 5, and 
the units 4 and 5 are supported by the fuselage 
of the ship to rotate on axes which are inclined 
from the perpendicular slightly toward the forward 
end of the ship and in the vertical central lon 
gitudinal plane of the ship. The blades 8 of 
both units are adjustable for pitch as hereinafter 
described and the rear unit which may be re 
ferred to as the steering or control unit, is also 
movable or adjustable transversely of the ship, as 
will be hereinafter more specifically described. 
The units 4 and 5 rotate oppositely as indi 

cated in Fig. 2, the forward unit 4 rotating in a 
counter-clockwise direction as Seen when looking 
down upon the ship and the rear unit rotating in 
a clockwise direction. In both units, the blades 
are supported so that the blunt or usual leading 
edge is facing in the direction in which the pro 
peller is moving. 

Before describing the detailed constructional 
features of the present invention, a short state 
ment of the principle of operation of the present 
machine will be set forth, reference being had 
particularly to the diagrams constituting Figs. 
6 to 9, inclusive. 
Referring particularly to Fig. 6, when a multi 

blade controllable pitch rotor is positioned with 
the axis of the rotor slightly out of the vertical 
as shown in Fig. 6, the plane of rotation of the 
blades as indicated at 9, is oblique to the hori 
zontal which is designated by the line 0. In 
this diagrammatic view the numeral designates 
the shaft housing which encloses the operative 
driving connection between the blade units 4 and 
5, and the numerals 2 and 3 designate the shaft 
housings enclosing the shafts which carry power 
to the units. With this arrangement of the blade 
units when the blades of each unit are set to have a 
zero degree angle of attack or incidence with refer 
ence to the horizontal line fo, when such blades are 
midway between their highest and lowest positions 
in the rotary plane, the blades upon one side of Such 
midway position assume a greater angle of at 
tack than those upon the other side of such po 
sition. By this it is meant that the blades 
through half of their rotary movement will be 
moving downwardly with respect to the hori 
zontal and through the other half of their rotary 
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2,273,303 
movement they will be moving upwardly during 
which latter movement the angle of attack will 
be greater than during the first-mentioned move 
ment. As the direction of rotation is such as to 
cause the blades to move through the air in a 
normal airfoil movement, the blades having the 
Zero angle of attack or the blades which are mov 
ing downwardly with respect to the horizontal, 
have Small resistance to movement through the 
air while affording the lift resulting from the re 
action of the blades on the air. However, the 
Opposite blades having a greater angle, exert a 
thrust or pushing force tending to move the rotor 
in a horizontal direction while at the same time giving a lift. 
By the use of two rotors, in combination with 

a fuselage in an air craft and disposing the rotor 
axes On the fore and aft line of the air craft and 
turning the rotors in opposite directions, the 
forces of torque are balanced and the center of 
gravity, longitudinally, being below and on a line 
with the centers of the rotors results in the trans 
verse balancing of the air craft. 
The longitudinal balance of the craft is at all 

times under the control of the pilot by reason of 
the control of the lift of the individual rotors 
through the adjustment of the pitch of the 
blades. Such longitudinal balance or control of 
the craft may be described in the following man 
ner in conjunction with the diagrammatic Figs. 
7 to 9. 
Assuming that a fuselage is combined with the 

rigidly connected rotor assemblies, by increasing 
the pitch of the blades of the forward rotor 4, 
Fig. 7, to cause the forward rotor to rise to a po 
sition which places the planes of the two rotors 
in a horizontal position or parallel with the hori 
Zontal line fo, the air craft because of the lift 
of the two rotors and due to the lack of thrust 
in either direction horizontally, will remain 
poised in position with no horizontal movement. 
In this position the center line of the fuselage, 
indicated by the numeral 4, has an angle to the 
horizontal ground line O. If the pitch of the 
propellers of the two rotors then be increased 
an equal amount, the air craft will rise, the Con 
dition of descending being brought about by de 
creasing the angle of attack of the blades of the 
two rotors an equal amount until the weight of 
the air craft exceeds the lift of the rotors. 
By increasing the lift of the rear rotor 5, Fig. 

8, and raising the rear of the air craft so that 
the planes of the rotors extend forwardly and 
downwardly with respect to the horizontal line 
0, the blades take the position of thrust on the 

rearwardly moving blades and low resistance to 
passage through the air on the forwardly mov 
ing sides of the blades and the air craft will move 
in the direction shown by the arrows 5 in this figure. 

In order to move the craft in the opposite di 
rection as indicated by the arrow 6 in Fig. 9, 
the lift of the blades of the forward rotor 4 is in 
creased until the planes of the two rotors ex 
tend downwardly and rearwardly to the hori 
Zontal line 0 in the manner illustrated. 

In the event of failure of the power plant of 
the air craft, the connection between the power 
plant and the rotors may be disengaged by the 
clutch mechanism to be described and the angle 
of incidence of the blades of both rotors de 
creased to below zero or to minus degrees angle 
of incidence, thus the air flowing past the blades 
as the aircraft descends will tend to slow the 
aircraft in its descent and will cause the rotors 
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to rotate and this rotary action of the rotors 
may be utilized for effecting landing of the craft 
without shock or damage, by increasing the pitch 
of the rotor blades just before the craft reaches 
the ground. 
The mechanism of the present invention will 

now be described. a. 
In Figs. 10 and 11, the numeral designates 

a portion of the fuselage upon which the driv 
ing connections for the rotors 4 and 5 together 
with other parts of the mechanism are Sup 
ported. As previously stated, the rotor 5 is rear 
wardly of the rotor 4 and the planes of rotation 
of the rotors are one above the other, the for 
ward rotor 4 being in the lower plane. 
The numeral 8 designates a clutch housing 

into which extends the drive shaft section 9 
having upon its rear end a suitable coupling 20 
for connecting it with an engine (not shown) 
by which rotary power is transmitted to the ro 
tors. This clutch housing encloses suitable 
clutch mechanism generally indicated by the nu 
meral 2 for transmitting power from the shaft 
section 9 to the power shaft 22 which extends 
forwardly through the horizontal shaft housing 

to the forward rotor. 
The vertical housing 3 for the rear rotor joins 

at its lower end with a gear casing 23 and this 
gear casing has connected therewith stub hous 
ings 24, one of which is coupled with the rear end 
of the housing f by a coupling sleeve 25 while 
the other stub housing is coupled by a corre 
sponding coupling sleeve 26 with the clutch 
housing 8 in the manner illustrated These cou 
pling sleeves 25 and 26 are maintained in place 
upon the adjacent ends of the housings by rings 
27 which are fixed to the shaft housings in the 
manner illustrated. Within the housings f and 
24 are suitable bearings 28 disposed upon oppo 
site sides of the joint between the housing sec 
tions, for the support of the power shaft 22. 
The clutch housing 8 is Supported by a Suit 

able base 29 upon the portion 7 of the fuselage 
or body and at the front and rear of the gear 
housing 23 is a combined supporting standard 
and bearing 30 through which a stub housing 24 
passes. This combined bearing and standard 
performs the double function of Supporting the 
gear housing 23 together with the vertical shaft 
housing 3 and the rotor unit upon its upper : 
end, and permitting this entire structure to be 
oscillated transversely of the Craft as hereinafter 
stated. 
The clutch mechanism 2 is controlled by a 

suitable lever 3 which is actuated by a rod or ; 
shaft 32 extending forwardly therefrom to the 
part of the aircraft structure in which the op 
erator or pilot is positioned. 
As previously stated, the rear unit 5 constitutes. 

the steering control for the craft for which rea 
son this unit has been mounted, so that it may 
be transversely oscillated as stated. The upper 
end of the housing f3 is enclosed in a collar 33 
which is slidably supported in an elongated 
rectangular frame 34 which is disposed so that 
its length extends transversely of the craft and 
is housed within the upper part of the housing 7 
and supported therein by suitable standards 35. 
The frame 34 includes in its make-up the ver 
tically spaced parallel longitudinal guides 36 
upon each of its sides and between these guides 
the collar 33 for the shaft housing 3 is supported 
for movement. This collar upon one side has 
connected therewith a link 37 which is joined to 
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upper end of a vertical rod 39, the lower end of 
this rod having a lever 4 connected therewith 
to which is attached one end of an actuating rod 
4 which extends forwardly to the pilot's seat 
so that the pilot by manipulating the control 
4 may effect sliding movement of the collar 33 
and oscillation of the shaft housing f3. 
Within the gear housing 23 at the lower end 

of the vertical shaft housing 3 the power shaft 
22 supports a spur gear 42 which meshes with a 
bevel gear 43 which is supported upon the lower 
end of the vertical tubular shaft 44 which ex 
tends upwardly through the shaft housing 3. 
The lower end of this vertical shaft 44 is sup 
ported by a suitable bearing 45 at its lower end, 
as shown, while the upper end of this shaft car 
ries and has keyed thereto a key spider 46 by 
means of which the vertical drive shaft 44 is 
connected with the rotary head 47 of this rotor 
unit. 

Since the interior construction of each of 
the rotary units is the same, a detailed descrip 
tion will be given of the construction of one 
rotary unit only, it being understood that such 
description will apply also to the other unit. 
However, before proceeding with the description 
of the detailed construction of the rear rotary 
unit 5, a description will be given of the lower 
structure of the forward rotary unit 4. 
At the lower part of the forward rotary unit 4 

is a gear housing 48, the lower part of which is 
closed by a removable plate 49. This housing 
48 is provided with suitable ears 50 for facilitat 
ing its connection with the supporting part of 
the fuselage. 
Upon the side of the gear housing 48 nearest 

the housing 23 for the rear unit gear mechanism, 
there is provided the bearing 5 through which 
extends the forward end of the shaft 22 and with 
in the housing 48 there is secured to the shaft 
22 the forward Spur gear 52. 
The vertical drive shaft housing 2 for the 

forward unit encloses a tubular vertical shaft 53 
upon the lower end of which is secured the bevel 
gear 54 which meshes with the spur gear 52. 
This vertical drive shaft 53 is supported like the 
shaft. 44 in a lower or step bearing, not shown, 
which is of the same character as the bearing 45. 

Extending longitudinally through the tubular 
shaft 53 is a reciprocable rod 55, the lower end 
of which extends below the gear 54 into the box 
48 and has coupled therewith through the 
medium of a Suitable collar 56, a yoke 57 which 
is carried upon a rock shaft 58 which extends 
into the gear box from One side thereof and this 
shaft upon its outer end, exteriorly of the gear 
box, carries an arm 59 with which is connected 
a control rod 60. - . . 

The forward motor unit also includes a rotary 
head 6 which is coupled with the shaft 53 to be 
turned thereby through the medium of a spider, 
not Shown, like the Spider 46 described in con 
nection with the rotor unit 5. 
The tubular shaft 44 of the rotor unit 5 has 

a reciprocable rod 62 extending longitudinally 
therethrough, the lower end of which projects 
downwardly into the gear box 23 and has con 
nected thereWith through the medium of a collar 
63, a yoke 64 which is connected with a rock shaft 
65 which extends to the exterior of the gear hous 
ing and carries the upwardly extending crank 
arm 66 with which is connected an end of a con 
trol rod 6. This control rod 6 like the rod 60 

one end of a lever 38 which is carried upon the 75 extends forwardly to a point adjacent the seat 
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of the pilot or operator of the craft where it may 
be connected with a suitable control mechanism 
such as the hand lever 68 which is provided with 
a shiftable securing tooth 69 which cooperates 
with a toothed segment 70 to maintain the lever 
in adjusted position. 
As previously stated, the construction of the 

upper part of both of the rotor units is the same, 
therefore, a description will now be given of the 
detailed construction of rotor unit 5 with the un 
derstanding that, although the detailed construc 
on of the interior of the upper part of rotor 

unit 4 has not been illustrated, it is exactly the 
same as that of unit 5 and, therefore, the present 
description will apply to unit 4. The vertical 
shaft housing 3 has secured thereto adjacent its 
upper end a fixed bearing collar , the upper 
surface of which is formed to provide a raceway 
for anti-friction elements 72. Secured to this 
housing beneath the collar is a separate Col 
lar 73 which is welded to the housing and con 
stitutes an additional support for the bearing 
collar . 
On the vertical shaft housing 2 of the rotor 

unit 4, the corresponding bearing collar is indi 
cated by the numeral 74. v. . . . 
The head 47, and likewise the head 6 of unit 

4, has its underface suitably formed to coact with 
the bearing collar and the anti-friction ele 
ments 72 and this head has a longitudinal pas 
sage 75 leading into a chamber 6, and this 
chamber 76 in turn opens into an upper cham 
ber 77. The passage 75 receives the upper end 
of the tubular shaft housing 3 and fixed to and 
encircling the upper part of this housing and 
lying within the chamber 76 is a bearing collar 
78, the under face of which coacts with the bot 
tom of the chamber 76 and engages anti-friction 
elements 79. A suitable securing nut 80 is 
threaded upon the upper end of the shaft hous 
ing 3 and engages the collar 78 to maintain the 
latter firmly in position, and this nut 80 and 
bearing collar 78 coact with the fixed collar 7 
to rotatably support the hub in position upon the 
upper end of the shaft housing. The interior of 
the vertical shaft housing is reinforced at its 
upper end by an inserted sleeve or body of tub 
ing 8. 
Between the chambers 6 and 7 the head has 

the spider 46 coupled therewith and this spider, 
as previously stated, is keyed to the upper end 
of the shaft 44 and is held against longitudinal 
movement on the shaft by the nut 82 which is 
threadably secured to the shaft. 
The upper part of the head 77 has the annular 

chamber 83 formed therein around the central 
chamber 77. These chambers are both covered 
by the removable cover plate 84. 
The reciprocable rod 62 which passes through 

the tube shaft 44 extends into the chamber 77 
and carries two disks 85 which are maintained 
in spaced relation by an inserted washer 86, thus 
providing a circular channel 87. 
Each of the rotor blades of each unit is, as pre 

viously stated, of the airfoil type and each of 
these blades is provided with a longitudinally ex 
tending central tubular portion 88 across which 
extend the framework ribs 89 which carry the 
covering or skin material 90 which may be of 
metal or other suitable material. This tubular 
central part or backbone for each of the pro 
peller blades 8 extends beyond the inner end of 
the blade to form the blade hub 9. The inner 
end portion of the tubular part 88 of each blade 
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within the end of the hub and abutting against 
the adjacent end of the reinforcing sleeve 92 is 
an inserted body 93 which is formed at the outer 
end to provide an eccentric finger 94. 
The end of the hub of each blade has a re 

duced threaded portion 95 and inwardly from . 
this reduced portion a threaded collar 96 en 
circles the blade hub. 

Each rotor head has formed therein a series 
of radial openings 97 which extend from the 
eccentric finger chamber 77 to the outer side of 
the head through the annular chamber 83. 
Through these radial passages or openings 97, 
the hub ends of the rotor blades are extended 
and the threaded portion of the collar 96 of each 
blade extends into the annular chamber 83 where 
it receives a securing nut or ring 98 while the 
threaded terminal portion 95 of the hub extends 
into the chamber 77 where it receives a threaded 
nut or ring 99. The portions of each blade hub 
which carry the securing nuts or rings 98-99 
pass through bearings too suitably mounted in 
the head into which the blade hubs extend and 
the Securing rings 98-99 engage these bearings, 
in addition to serving to prevent the blade from 
moving radially outwardly from the head, thus 
maintaining the adjacent rotary portions of the 
bearings in position. 
When the hub ends of the blades are secured 

in their respective openings 97, the eccentric 
fingers will be engaged in the annular recess 87 
which is provided between the spaced peripheries 
of the plates 85. Thus it will be seen that upon 
reciprocation of the rod 62 for the unit 5 or the 

5 rod 55 for the unit 4, pressure will be brought to 
bear upon the eccentric fingers 94 which will 
tend to turn the rotor blades on their longitudi 
nal axes and by this means, the pitch of the 
blades or the angle of attack may be altered as 
desired. 
The forward unit 4 has the tubular housing 2 

provided adjacent its upper end with suitable 
ears or flanges 0 for the attachment thereto of 
bracing struts 02 by which the forces generated 
by the rotary action of the blades are trans 
mitted to the fuselage structure. 

It will be noted that the spur gears 42 and 52 
in the gear housings of the rear and front units 
respectively, are arranged so that upon rotation 
of the driving shaft 22, rotary motion will be 
given to one of the vertical shafts oppositely to 
the vertical shaft of the other unit. 

It will also be noted that both vertical drive 
shafts are inclined slightly forwardly from the 
horizontal in the vertical central longitudinal 
plane of the ship and thus by this arrangement in 
association with the means for changing the 
pitch of the rotor blades, it is possible to control 
the movements of the ship in the manner stated 
in the first part of the specification. 

It will also be seen from the foregoing descrip 
tion that by the provision of the stub housings for 
the horizontal driving shaft 22, connected with 
the clutch housing and the main horizontal hous 
ing by the sleeves 25 and 26, the entire rear 
unit 5 may be oscillated slightly transversely of 
the airship through the medium of the Control 
rod 4, and in this manner steering InOWennent 
may be imparted to the ship structure. By the 
use of the control rods 60 and 67, rectilinear 
movement may be imparted to the reciprocable 
rods 55 and 62 of the two units whereby the pitch 
of the propellers of either or both units may be 
varied as may be found desirable or necessary. 
An aircraft or airship designed in accordance 
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with the present invention may be made to rise 
or descend vertically without moving at all in a 
horizontal direction or it may be caused to re 
main at a desired elevation and in horizontal po 
sition in the air. It is also possible to make a 
complete turn of this airship in a circle whose 
radius is no greater than the length of the ship. 
Also in accordance with the description given in 
the first part of the specification, it will be ap 
parent that by suitably manipulating the rotor 
units, the ship may be made to move either in a 
forward or backward horizontal direction or may 
be made to move upwardly and forwardly or up 
wardly and backwardly as may be desired. 
While in the present illustration of the inven 

tion, there has been shown a coupling at the rear 
of the rear rotor unit for connecting the driving 
engine With the rotors, it will be understood that 
the invention is not to be limited to the connec 
tion of the power unit at this point as it may be 
advisable in certain types of aircraft to install 
the driving motor between the vertical shafts. It 
is also to be understood that while there have 
been shown gear drives between the horizontal 
power shaft and the vertical shafts, such drives 
may be supplemented by a chain drive or by any 
other suitable driving connection if found desir 
able. 

In the previously given description, the part fil 
has been referred to as a portion of the fuselage. 
This may comprise any suitable frame-work in 
the air craft upon which the power units or ro 
tors may be supported or it may constitute a por 
tion of the bottom wall of the fuselage, it being 
understood that in the preferred construction of 
the helicopter, the horizontal driving shaft be 
tween the vertical shafts and the driving motor 
will be located in the extreme lower part of the 
fuselage with the vertical shafts extending up 
Wardly through the body on the vertical longi 
tudinal center of the same. 
By disposing the rear rotor and blades in a 

plane above the blades of the front rotor, there 
is avoided interference with the operation of the 
rear rotor in flight by air disturbances created by 
the front rotor, thus the efficiency of the machine 
as a whole is improved or increased over what it 
Would be if the rotors were disposed in the same 
plane. 
What is claimed is: 
1. In a helicopter type airship, a fuselage, a 

pair of upwardly extending rotatable shafts car 
ried by and projecting above said fuselage and 
Spaced longitudinally thereof, means for apply 
ing rotary power to said shafts, said shafts being 
at a fixed inclination from the vertical forwardly 
With respect to the longitudinal center of the 
fuselage, a rotor unit mounted upon the upper 
end of each shaft to be turned thereby and in 
cluding a plurality of adjustable pitchblades, said 
shafts being of unequal height to dispose said 
rotor units in vertically spaced parallel planes 
with the forward unit disposed in a plane below 
the plane of the rear unit, and means for oscil 
lating the rearward unit transversely of the fuse 
lage. 

2. In a helicopter type airship, a fuselage body, 
a pair of shafts supported by and extending up 
Wardly from said body, said shafts being at a fixed 
inclination slightly from the vertical forwardly 
with respect to the longitudinal center of said 
body and each of said shafts being of tubular 
form, means for coupling a power unit with said 
shafts for effecting simultaneous rotation of the 
Same, a hollow head supported upon the upper 
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end of each shaft, a plurality of blades car 
ried by and extending radially from each head, 
said blades being rotatable with the head in a 
plane perpendicular to the Supporting shafts 
therefor, a reciprocable rod extending longitudi 
nally through each of said shafts into the head, 
means for effecting the rectilinear movement of 
each rod from a point in the fuselage remote 
from the shafts, and means operatively coupling 
the upper ends of said rods with said blades with 
in the hollow heads whereby the pitch of the 
blades will be changed upon such rectilinear 
movement Of the rods. 

3. In a helicopter type airship, a fuselage body, 
a pair of shafts supported by and extending up 
Wardly from said body, said shafts being inclined 
slightly from the vertical forwardly with respect 
to said body and each of said shafts being of 
tubular form, means for coupling a power unit 
with said shafts for effecting simultaneous ro 
tation of the same, a head supported upon the 
upper end of each shaft, a plurality of blades 
carried by and extending radially from eachhead, 
said blades being rotatable with the head in a 
plane perpendicular to the supporting shafts 
therefor, a reciprocable rod extending longitudi 
nally through each of Said shafts, means for ef 
fecting the rectilinear movement of each rod 
from a point in the fuselage remote from the 
shafts, means operatively coupling the upper ends 
of said rods with said blades whereby the pitch 
of the blades will be changed upon movement of 
the rods, and means facilitating movement of the 
upper end of one of said shafts in an arcuate path 
extending transversely of the fuselage. 

4. A helicopter type airship, comprising a fuse 
lage body, a driving shaft extending longitudi 
nally of the body, means facilitating coupling a 
power unit with said shaft for turning the lat 
ter, a pair of shaft housings extending upwardly 
With respect to the fuselage and beyond the top 
of the same, each of said shaft housings being 
inclined forwardly from the vertical and said 
housings being Spaced longitudinally of the fuse 
lage, a shaft extending longitudinally through 
each of Said housings, an operative coupling be 
tween the lower end of each of said last shafts 
and said driving shaft, a unit supported upon 
the upper end of each of Said housings and 
coupled with the shaft therein for rotation with 
the adjacent shaft, each of Said units including 
a plurality of adjustable pitch blades, means 
facilitating the adjustment of the pitch of said 
blades of each unit, means supporting the rear 
One of Said housings for oscillation transversely 
of the fuselage about said driving shaft as a 
center, and means for effecting the oscillation of 
Said rear shaft housing. 

5. A helicopter type airship, comprising a fuse 
lage body, a driving shaft extending longitudi 
nally of the body, means facilitating coupling a 
power unit with said shaft for turning the lat 
ter, a pair of shaft housings extending upwardly 
with respect to the fuselage and beyond the top 
of the same, each of Said shaft housings being 
inclined forwardly from the vertical and said 
housings being spaced longitudinally of the fuse 
lage, a shaft extending longitudinally through 
each of said housings, an operative coupling be 
tween the lower end of each of said last shafts 
and Said driving shaft, a unit supported upon 
the upper end of each of Said housings and 
coupled with the shaft therein for rotation with 
the adjacent shaft, each of Said units including a 
plurality of adjustable pitch blades, means facili 
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tating the adjustment of the pitch of said blades 
of each unit, means supporting the rear one of 
said housings for oscillation transversely of the 
fuselage about said driving shaft as a center, and 
means for effecting the Oscillation of said rear 
shaft housing, the said blade units being arranged 
to rotate in planes perpendicular to the axes of 
the shafts with which they are coupled and the 
forward one of said units being disposed in a 
plane below the plane of the rear unit. 

6. In a helicopter type airship, a fuselage body, 
a pair of tubular shaft housings extending up 
wardly with respect to the fuselage body and 
spaced apart longitudinally of the body, said 
housings being inclined slightly forwardly from 
the vertical with respect to the longitudinal 
center of the body, means supporting the rear 
housing at its lower end for oscillation in an 
arcuate path extending transversely of the body, 
a shaft extending longitudinally through each of 
said housings and rotatably supported in the 
same, means coupled with said shafts for trans 
mitting rotary power thereto from a power 
source, means facilitating the coupling of a power 
source with said power transmitting means, a 
bearing supported upon the upper end of each 
of said shaft housings, a head receiving the upper 
end of each housing and rotatably supported upon 
the adjacent bearing, a plurality of blades Sup 
ported by and extending radially from each head, 
the supporting means for each of Said blades be 
ing designed to facilitate oscillation of the blade 
on its long axis, the blades of one head being dis 
posed to rotate in a plane below the plane of ro 
tation of the blades of the other head and said 
planes being perpendicular to the axes of the 
shafts with which the heads are connected, means 
for oscillating the said rear one of the housings, 
and means connected with the blades of each 
head facilitating the oscillation of the blades of 
the heads selectively as a group for the adjust 
ment of the pitch of such blades. 

7. In a helicopter type airship, a fuselage body, 
a pair of rotor units supported by Said body for 
oscillation above the top of the same, said rotor 
bodies being spaced longitudinally of the fuselage 
and each including a rotary head and a plurality 
of blades extending radially from each head, 
Said blades being of the airfoil type, the blades 
connected with one head being arranged for ro 
tation in a plane below the plane of rotation of 
the blades of the other head, the said rotor units 
being disposed whereby the planes of rotation of 
the blades are parallel with one another and are 
at an acute angle with respect to the longitudinal 
Center of the fuselage, the blades of said units 
being mounted for adjustment of the pitch 
thereof, means for effecting the adjustment of 
the pitch of the blades of one unit independently 
of those of the other unit, and means for trans 
mitting rotary power to said rotor units. 

8. In a helicopter type airship, a fuselage body, 
a pair of rotor units supported by said body for 
Oscillation above the top of the same, said rotor 
bodies being spaced longitudinally of the fuse 
lage and each including a rotary head and a 
plurality of blades extending radially from each 
head, said blades being of the airfoil type, the 
blades connected with one head being arranged 
for rotation in a plane below the plane of rota 
tion of the blades of the other head, the said 
rotor units being disposed whereby the planes of 
rotation of the blades are parallel with one an 
other and are at an acute angle with respect to 
the longitudinal center of the fuselage, the blades 
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of said units being mounted for adjustment of 
the pitch thereof, means for effecting the adjust 
ment of the pitch of the blades of one unit inde 
pendently of those of the other unit, means for 
transmiting rotary power to said rotor units, and 
means for swinging the rear rotor unit in an 
arcuate path transversely of the fuselage. 

9. In a helicopter type airship, a fuselage 
body, a pair of upwardly extending shaft hous 
ings carried by the body and spaced apart lon 
gitudinally thereof, said housings being inclined 
forwardly slightly from the vertical with re 
spect to the longitudinal center of the fuselage, 
the rear one of said housings being of greater 
height than the forward one, a head rotatably 
supported upon the upper end of each housing 
a tubular shaft extending longitudinally through 
and rotatably supported in each housing and op 
eratively coupled at its upper end with the adja 
cent head, a plurality of blades carried by and 
extending radially from each housing, the plane 
of the blades of the forward housing being par 
allel with and below the plane of the blades 
of the rear housing and said planes being per 
pendicular to the axes of the shaft, each of the 
blades being supported in its head for oscilla 
tion on its long axis and each having an eccentric 
finger at its inner end within the adjacent head, 
a reciprocable rod extending through each tubu 
lar shaft, means coupling the upper end of each 
rod with the fingers of the blades in the adja 
cent head facilitating rocking of said blades on 
their axes upon reciprocation of the rod, each 
of said rods extending at its lower end out of 
the lower end of the tubular shaft, an actuating 
lever coupled with the lower end of each of said 
rods, means coupled with each lever facilitating 
its actuation from a point remote from the rod 
with which it is coupled, and means facilitating 
the coupling of a power unit with said shafts 
E. which the shafts may be simultaneously ro 

ted. 
10. In a helicopter type airship, a fuselage 

body, a pair of upwardly extending shaft hous 
ings carried by the body and spaced apart lon 
gitudinally thereof, said housings being inclined 
forwardly slightly from the vertical with respect 
to the longitudinal center of the fuselage, the 
rear one of said housings being of greater height 
than the forward ore, a head rotatably supported 
upon the upper end of each housing, a tubular 
shaft extending longitudinally through and ro 
tatably supported in each housing and opera 
tively coupled at its upper end with the adja 
cent head, a plurality of blades carried by and 
extending radially from each housing, the plane 
of the blades of the forward housing being par 
allel with and below the plane of the blades of 
the rear housing and said planes being perpen 
dicular to the axes of the shaft, each of the 
blades being Supported in its head for oscilla 
tion on its long axis and each having an ec 
centric finger at its inner end within the adja 
cent head, a reciprocable rod extending through 
each tubular shaft, means coupling the upper 
end of each rod with the fingers of the blades 
in the adjacent head facilitating rocking of 
Said blades on their axes upon reciprocation of 
the rod, each of said rods extending at its lower 
end Out of the lower end of the tubular shaft, 
an actuating lever coupled with the lower end 
of each of Said rods, means coupled with each 
lever facilitating its actuation from a point re 
note from the rod with which it is coupled, 
means facilitating the coupling of a power unit 
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with said shafts by which the shafts may be 
simultaneously rotated, the said rear one of the 
shaft housings being supported at its lower end 
for Oscillation on an axis extending longitudinal 
ly of the fuselage, and means facilitating the 
rocking of the rear housing on said axis whereby 
the head and blades carried thereby will be 
moved in an arcuate path extending transversely 
of the fuselage, 

11. In a helicopter type airship, a fuselage 
body, a pair of upwardly extending shaft hous 
ings carried by the body and spaced apart lon 
gitudinally thereof, said housings being inclined 
forwardly slightly from the vertical with respect 
to the longitudinal center of the fuselage, the 
rear one of said housings being of greater height 
than the forward one, a head rotatably sup 
ported upon the upper end of each housing, a 
tubular shaft extending longitudinally through 
and rotatably supported in each housing and 
Operatively coupled at its upper end with the 
adjacent head, a plurality of blades carried by 
and extending radially from each housing, the 
plane of the blades of the forward housing being 
parallel with and below the plane of the blades 
of the rear housing and said planes being per 
pendicular to the axes of the shaft, each of the 
blades being supported in its head for Oscillation 
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On its long axis and each having an eccentric 
finger at its inner end within the adjacent head, 
a reciprocable rod extending through each tubul 
lar shaft, means coupling the upper end of each 
rod with the fingers of the blades in the adja 
cent head facilitating rocking of said blades on 
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their axes upon reciprocation of the rod, each is 
of said rods extending at its lower end out of 
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the lower end of the tubular shaft, an actuating 
lever coupled with the lower end of each of said 
rods, means coupled with each lever facilitating 
its actuation from a point remote from the rod 
with which it is coupled, means facilitating the 
coupling of a power unit with said shafts by 
which the shafts may be simultaneously rotated, 
the said rear housing being supported at its 
lower end for oscillation on an axis extending 
longitudinally of the fuselage, a frame structure 
enclosing the upper end of the rear housing and 
limiting swinging movement of such end in an 
arcuate path transversely of the fuselage, a col 
lar loosely encircling the rear housing and Sup 
ported in said frame for sliding movement trans 
versely of the fuselage, and mechanism coupled 
with said collar facilitating its reciprocatory 
movement in said frame from a point remote 
therefron. 

12. In a helicopter type airship, a fuselage, a 
pair of upwardly extending rotatable shafts car 
ried by and projecting above said fuselage and 
spaced apart longitudinally thereof, means for 
applying rotary power to said shafts, said shafts 
being inclined from the vertical forwardly with 
respect to the longitudinal center of the fuselage 
and being of unequal height, a rotor unit mount 
ed upon the upper end of each shaft to be turned 
thereby and including a plurality of adjustable 
pitch blades, and means for effecting the axial 
turning of the blades, the blades of the units 
being maintained by the unequal heights of the 
shafts for rotation in vertically spaced parallel 
planes. 
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