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PATENT of FICE. 
HOWARD AUSTIN WHITESIDE, OF NEW YORK, N. Y. 

BELCO-PANE. 

Application filed February 18, 1920, Serial No. 359,553. Renewed April 30, 1924. 
To all whom it may concern: 
Be it known that I, How ARD A. WHITE 

sIDE, a citizen of the United States, residing 
at New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Helico 
Planes, of which the following is a full, clear, 
and exact description, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. 
This invention relates to airships of the 

heavier than air class, and with respect to 
some of its more specific details to that type 
known as helicopters and aeroplanes. 
One object of this invention is to provide 

an aeroplane with improved means for di 
rectly lifting it upwardly into the air with 
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out any preliminary run along the ground. 
Another object is to provide an aeroplane 

with an improved means for sustaining it in 
substantially stationary position in the air. 

Another object is to provide an improved 
means for directly lifting an aeroplane in 
flight into the air, for sustaining it in posi 
tion in the air or for effecting substantially 
vertical descent without any direct action of 
sustaining air currents on the wings. 
Another object is to provide an aeroplane 

with means of improved construction for 
lifting the aeroplane or sustaining it in flight 
or for propelling it forwardly or rearwardly 
through the air. - 
Another object is to provide an aeroplane 

with improved propelling means in which the 
direction of the propelling effort is readily 
a stable. . 
Another object is to provide a wing for an 

aeroplane with improved means whereby 
very little resistance is offered to upward or 
downward movement through the air and 
which may be adjusted so as to form an 
efficient sustaining surface for an aeroplane 
in flight. 
Other objects of the invention will be in 

part obvious and in part pointed out here 
inafter in connection with the following de 
tailed description. 
The invention accordingly consists in the 

features of construction, combinations of ele 
ments and arrangements of parts which will 
be exemplified in the construction hereinafter 

set forth, and the scope of the application of 
which will be indicated in the following 
claims. - 

In the accompanying drawing wherein sev 
eral illustrative embodiments of the inven 
tion are shown 
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Figure 1 is a side elevation of a biplane 
with the invention applied thereto; 

Fig. 2 is a front elevation of Fig. 1; 
Fig. 3 is a detailed sectional view of the 

means for transmitting power from the 
motor to the lifting propellers; 

Fig. 4 is a top plan view of a portion of 
: a wing showing the tiltable panels and means 
for operating the same, certain parts being 
shown in section to more clearly show the 
invention; 

Fig. 5 is a front elevation of Fig. 4, parts 
being broken away to show the operating 
mechanism for tilting the wing panels; 
Fig. 6 is a detailed sectional enlarged view 

of a portion of the operating mechanism for the wing panels; 
Fig. 7 is a view of a hand-operating lever 

for operating the wing panels: 
Figs. 8 and 9 are sectional views showing 

portions of the mechanism for changing the 
angular position of the lifting propellers; 

Fig. 10 is a front elevation showing a 
modification of the power connections; 

Fig. 11 is a detailed fragmentary view of 
the gear connections used in the modification 
of Fig. 10; and 

Fig. 12 is a perspective view of a tandem 
biplane with the invention applied thereto. 

Referring now to the drawings for a de 
tailed description of the invention, an aero 
plane of the biplane type is shown in Figs. 1 
and 2. As shown, this biplane has upper 
and lower wings or planes 1 and 2, a fuselage 
3 having a cockpit or pilot's compartment 4, 
a tractor flight propeller 5, a chassis or land 
ing gear 6, and steering rudders 7 and 8. All 
these parts may be of any standard or ap 
proved construction though in the present 
embodiment a special type of wings is em ployed. 
In order to enable the aeroplane to rise 

from the ground without a preliminary run 
along the surface thereof, and to enable it 
to remain in substantially stationary posi 
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tion in mid-air, or to descend substantially 
vertically without a downward gliding move 
ment, direct lifting propellers or screws are 
provided. In the embodiment illustrated, 
two of these propellers 9 and 10 are em 
ployed, being driven through suitable power 
transmitting connections from the driving 
motor. 
propellers are mounted adjacent to the op 
posite ends of the upper wing at the enter 
ing edge thereof on short shafts 11 and 12 
respectively. As the mountings for the 

- shafts 11 and 12 are similar in construction 
only one need be described in detail. As 
shown in Fig. 3, the shaft 12 is mounted 
in suitable bearings in a gear casing or box 
13 and carries a bevel gear 14 rigidly secured 
thereto, meshing with a similar bevel gear 
15 rigidly secured to a shaft 16 extending 
adjacent the forward edge of the upper wing. 
The shaft 16 is preferably made hollow in 
order to secure the least weight consistent 
with the required strength. 
Gear housing 13 is suitably rigidly secured 

to a hollow tube 17 which encases the driv 
ing 'shaft 16, said tube being rotatable on 
said shaft and connected to a similar tube 
17 by a transmitting connection 18 shown in 
detail at the left side of Fig. 3. This con 
nection comprises a hub 19 secured rigidly 
at the end of the tube 17 and having an 
arm 20 projecting radially therefrom and 
connected at its outer end by a rod 21 to 
the outer end of a similar crank arm 20 
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which is connected in similar lilanner to the 
tube 17. It will be obvious from Figs. 2 
and 3 that the tube 17 is connected at its 

As shown in Fig. 2, these lifting 
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shown in Fig. 2. This truss frame has 
upper and lower chords 35 and 36 respec 
tively, and struts 37 extending therebe 
tween. Tie rods or wires 38 secured to the 
upper and lower chords may also be pro 
vided to more rigidly secure the parts in 
operative alignment. 
When the plane is moving upwardly or 

downwardly under the influence of the lift 
ing propellers it is desirable that the air 
resistance to such movement offered by the 
wings, or other parts, be reduced to a mini 
mum. For accomplishing this purpose a 
wing construction is provided which is par 
ticularly shown in the detailed views of 
Figs. 4, 5, and 6. As shown in Fig. 4, the 
wing surface, or a large portion thereof, is 
made up of movable sections 40 and 40 
mounted in openings in the wing. These 
sections are mounted on pintles or stub 
shafts 41, 42 which are disposed at one side 
of the longitudinal center line of each sec 
tion, the sections 40 being mounted at one 
side of the center of length of the wing and 
sections 40' at the other side thereof. As 
Fig. 4 shows a central portion of a wing, 
the center of length being indicated at e, 
it will be noted that the tilting sections on 
opposite sides of said center of length are 
reversely mounted on their respective stub 
shafts so that all the panels are overhal 
anced on their edges remote from the cen 
ter of length. 
Stub shafts 42 extend through and are 

supported in the walls of a longitudinal 
frame member 43, which may be the front 
spar of the wing, passing through the in 

outer end to the gear casing 13', the gear terior of the frame member where suitable 
casings 13 and 13 thus being rigidly con 
nected through the tubular casing 17 and 17' 
to rotate in unison. The shaft 16 and tubu 
lar casings 17 and 17 are carried by suit 
able bearings 22' and 23 carried by the for 
ward truss of the aeroplane. 
Intermediate the ends of shaft 16 is a 

gear casing or box 24 suitably supported by 
bearings 25 and 26 which are rotatably 
mounted in the hubs 19' and 19. This cas 
ing houses a bevel gear 2 rigidly mounted 
on the shaft 16 and meshing with a second 
bevel gear 28 which is rigidly mounted on 
a hollow shaft 29, the latter being suitably 
connected to the driving motor of the aero plane. 

Disposed on one of the tubular sections, 
as 17, is a housing 30 enclosing a seg 
mental gear 31 rigidly mounted on said 
section and meshing with a worm 32 car 
ried by a vertically disposed shaft 33 
mounted in suitable bearings and carrying 
a hand-operated means 34 at its lower end. 
For the purpose of furnishing a strong 

and rigid structure for the support of the lifting propellers and the driving mecha 
nism therefor a truss frame is provided as 

means are provided for operating the sec 
tions. As shown this operating means may 
comprise longitudinal movable rack bars 
44, 45, disposed in said hollow frame nem 
ber and having toothed sections 46 engag 
ing pinions 47 rigidly mounted on the shafts 
42. At their adjacent ends, the rack bars 
44 and 45 are connected by links 48 to the 
opposite ends of a double crank arm 49 
carried by an operating shaft, 50. The shaft 
50 is suitably mounted and may be man 
ually operated by a lever 51 which is 
adapted to be locked in adjusted position 
by the engagement of a pawl with the 
toothed sector 52 as shown in Fig. 7 of the drawing. 
The sections 40 and 40 are provided at 

their edges remote from the center of length 
of the wing with suitable stops 53 which 
engage the margins of the apertures to hold 
the sections firmly in the plane of the wing 
under the influence of the lifting force of 
the air impinging on the lower surface 
thereof. 
The operation of the apparatus thus far 

described is as follows: When it is desired 
to rise from the earth for flight into the 
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air, the hand lever 51 is adjusted to op 
erate the rack bars 44 and 45 to move the 
wing sections 40 and 40 into substantially 
vertical positions, so that the edges thereof 
carrying the stops 53 move downwardly as 
shown by the dotted lines in Fig. 5. The 
shaft 33 is then operated by any suitable 
manual or power means to adjust the lifting 
propellers 9 and 10 into horizontal position 
as shown in Fig. 2. When the lifting pro 
pellers are moved into this position it will 
be noted that the worm and gear construc 
tion particularly shown in Fig. 8 acts to 
positively lock the propellers in adjusted 
position. The powerfor adjusting the pro 
pellers is transmitted through the hollow 
casing 17 to gear box 13 and through hol 
low casing 17, connections 20', 21 and 20, 
and hollow casing 17 to gearbox 13, so that 
the lifting propellers at both sides operate 
to adjusted position in unison. The lifting 
propellers may then be started to exert lift 
ing force on the aeroplane, and the propeller 
speed is increased until sufficient force is 
exerted to lift the plane from the ground. 
The main propeller 5 may be started up as 
desired to propel the machine in a horizontal 
direction when the desired altitude has been 
reached, and the wing sections 40 and 40' 
may also be restored to normal positions. 
Both the lifting and the driving propellers 
are driven from the motor through suitable 
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clutch mechanisms which may be released or 
set at will. It will also be obvious that the 
lifting propellers may be operated if de 
sired without tilting the wing sections, but 
in this case the air resistance will be rela 
tively great. The lifting propellers may then 
be moved to vertical position, as shown, in 
dotted lines in Fig. 1, so as to assist the 
main flight propeller in driving the aero 
plane through the ar. If desired the main 
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propeller may be omitted entirely and the 
lifting propeller utilized for performing the 
functions thereof. It is also obvious that 
the propellers 9 and 10 may be adjusted to 
any position intermediate the horizontal and 
vertical positions shown in Fig.1 so that the 
effort may be utilized both to lift the aero 
plane into the air and to propel it laterally 
therethrough; they may also be adjusted so 
as to exert backward effort, so that rearward 
movement of the plane may be effected. In 
asmuch as the tiltable wing sections are 
mounted off center, the force of the air cur 
rents impinging the under side of the wing 
in normal conditions of flight tends to hold 
each section firmly in its seat, the stops 53 
holding it from moving beyond the plane of 
the wing. It will be further noted that the 
sections 40 and 40 are reversely mounted at 
opposite sides of the center of length of the 
wing, and that they are rotated in opposite 
directions when tilted from normal position 
so that the balance of the plane is main 

tained at all times. It will be clear that the 
lifting propellers may be employed to lower 
the machine from the air by driving them 
just below the speed required to sustain the 
machine in the air, whereupon it will de 
scend slowly by gravity, or the same pro 
pellers may be employed to sustain the ama 
chine in substantially stationary position in 
the air by driving them at the proper speed 
to supply just enough force to sustain the 
weight of the machine without any resulting 
upward or downward movement. For this 
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purpose the line of resultant effort of the 
lifting propellers should pass through the 
center of gravity of the aeroplane. 

In the modification shown in Figs. 10 
and 11 the two lifting propellers 9 and 10 
are driven respectively through inclined 
shafts 16 and 16 extending from the main 
driving motor to the respective gear boxes 
or casings 13° and 13 through suitable gear 
connections in which the propeller shafts 11a 
and 12 are driven. In this construction 
there is a projecting box 60 on the side of 
each gear box, the purpose of which is to 
house two inte-Ns: gear's 61 and 62 
rigidly mounted respectively on inclined 
shafts 16 (or 16) and a short shaft 63, 
which is mounted in suitable bearings in 
the gear box. These short shafts carry 
bevel gears 15' meshing with bevel gears 14 
rigidly mounted on the propeller shafts. 
This construction provides means for allow 
ing the gear boxes 13" and 13 to rotate with 
the propellers in vertical planes without any 
binding of the driving gears. 
As shown in Fig. 10, gear boxes 13 and 

13 with the lifting propellers carried there 
by are rotated in vertical planes by means 
similar to that shown in Figs. 1 and 2. 
This means includes a shaft 33 in driving 
relationship with a gear in the housing 30. 
These connections being similar to those 
shown in Fig. 8 need not be described in 
detail here. An operating bar 64 is con 
nected at opposite ends to gear boxes 13 
and 13, and intermediate the ends thereof 
it is connected to the gear mechanism which 
is operated by means of shaft 33. It will 
thus be seen that the bar 64 is movable 
bodily parallel to its longitudinal axis to 
rotate the gear boxes and the lifting pro 
pellers. 
As shown in Fig. 10, a suitable truss frame 

may be furnished for supporting the power 
transmitting gear for the propellers. This 
may comprise an upper stress member 65 
and lower stress members which may be in 
the form of tubular casings surrounding 
shafts 16 and 16, or the shafts may then 
selves be employed as lower stress members. 
Struts 66 extend between the upper and 
lower stress members 
frame. 
In the modification of Fig. 12 tandem 
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wings 70 and 71 are arranged on a common 
fuselage 3, each wing being constructed as 
described in connection with Figs. 4, 5, and 
6 above, and the movable sections thereof 
being controlled from the pilot's cockpit 4 
by any suitable operating mechanism. Ac 
cording to this modification lifting propel 
lers 72, 73 are mounted adjacent the for 
ward wing and similar propellers 74 and 
75 are mounted adjacent the rear wing. The 
propellers adjacent each wing are adapted 
to be rotated simultaneously in vertical 
planes by an operating gear similar to that 
described above. These propellers may 
therefore act to lift the aeroplane or to 
propel it horizontally in flight as par 
ticularly described above in connection with 
the modification shown in Figs. 1 to 6. 
For the purpose of securing stability in 

all the modifications of the invention, the 
adjacent lifting propellers are connected to 
rotate in opposite directions. This is indi 
cated by the arrows in Fig. 12 which show 
that the adjacent propellers both laterally 
and fore and aft rotate in opposite direc 
tions. 
The operation of the modification shown 

in Figs. 10 and 12 is similar to that of Figs. 
1 to 6 which has been particularly described 
above. This operation will therefore be clear 
to those skilled in the art, and need not be 
described in detail. 
As many changes could be made in the 

above construction and many apparently 
widely different embodiments of this inven 
tion could be made without departing from 
the scope thereof, it is intended that all mat 
ter contained in the above description or 
shown in the accompanying drawings shall 
be interpreted as illustrative and not in a 
limiting sense. 

It is also to be understood that the lan 
guage used in the following claims is in 
tended to cover all of the generic and spe 
cific features of the invention herein de 
scribed, and all statements of the scope of 
the invention which, as a matter of lan 
guage, might be said to fall therebetween. 
Having described my invention, what I 

claim as new and desire to secure by Let 
ters Patent is: 

1. In an aeroplane, in combination, a 
fuselage having a traction propeller at one 
end thereof, a sustaining plane extending 
laterally from said fuselage, a second sus 
taining plane spaced vertically from said 
first plane, a lifting propeller spaced verti 
cally from one of said planes, means for ad 
justing Said lifting propeller to a position 
laterally disposed from one of said planes, 
and means on one of said planes for varying 
the resistance to upward or downward move 
aent. 

2. In combination with an aeroplane of 
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ing planes, a fuselage, a flight propeller at 
one end of said fuselage, a lifting propeller 
adjacent one lateral edge of one of said 
planes, means for adjusting the direction of 
effort of one of said propellers, means for 
locking said propeller in adjusted position, 
and means on one of said planes to vary 
the resistance to upward or downward move 
ment. 

3. In combination with an aeroplane of 
the biplane type, sustaining planes for said 
aeroplane, a flight propeller, a lifting pro 
peller, one of said propellers being adjusta 
ble so as to exert forward, backward or 
vertical effort upon said aeroplane, and 
means mounted on one of the planes of said 
aeroplane to vary the resistance to upward 
or downward movement. 

4. In an aeroplane, in combination, a wing 
having a rigid frame including a longitudi 
nally disposed hollow frame member, a plu 
rality of movable sustaining panels mount 
ed in said frame and having operating ex 
tensions extending into said hollow member, 
operating connections for said panels mount 
ed within said hollow frame member, and 
operating mechanism operable from the 
pilot's cockpit for tilting said panels. 

5. In an aeroplane, in combination, a wing 
having a rigid frame including a longitudi 
nally disposed hollow frame member, a plu 
rality of movable sustaining panels mount 
ed in said frame and having operating ex 
tensions extending into said hollow member, 
pinions carried by said operating extensions 
and disposed in said hollow frame member, 
a rack carried in said hollow frame member, 
and operating mechanism operable from the 
pilot's cockpit to control said rack whereby 
to operate said sustaining panels. 

6. In an aeroplane, in combination, a 
fuselage having a tractor propeller mounted 
thereon, a sustaining wing extending on op 
posite sides of said fuselage, movable sus 
taining panels mounted on said plane, a 
propeller mounted near the forward edge 
of Said plane and adapted to rotate in a 
plane substantially parallel to that of said 
wing, means adapted to move one or more 
of said panels and thereby reduce or in 
crease the effective sustaining area of said 
wing, and means adapted to swing said pro 
peller into a position such that its plane of 
rotation is substantially normal to that of 
said wing. 

7. In an aeroplane, in combination, a 
fuselage having a tractor propeller mounted 
thereon, a sustaining plane extending on op 
posite sides of said fuselage, movable sus 
taining panels mounted on said plane, pro 
pellers mounted near the forward edge of 
said plane and on opposite sides of said 
fuselage and adapted to rotate in a plane 
substantially parallel to that of said sus 

the biplane type having Superposed sustain-taining plane, said last mentioned propellers 
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being adapted to swing so as to rotate in a swinging gear boxes and a propeller shaft 
plane spaced above said sustaining plane or mounted therein to swing with the same. O 
to rotate in a plane at an angle to said sus- In testimony whereof affix my signature, 
taining plane in a position laterally dis- in the presence of two witnesses. 

5 posed from the latter, means to rotate said HOWARD AUSTIN WHITESIDE. 
propellers including driving gears, a driv- Witnesses: 
ing shaft operatively connecting the same, CARL W. WEEKs, 
means to swing said propellers including MARY CASE IN. 


