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To all whom it may concern: 
* Be it known that we, WILLIAM J. BoND 

: : : and FREDERICK A. BoND, citizens of the 
5 

United States, and residents of Clifton 
Heights, º in the county of Delaware and 
State of Pennsylvania, have invented cer 

Y : 1 

. . s 
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- tain new and useful Improvements in Aero- i 
planes, of which the following is a specifica 
tion. . 

: Our invention relat?s to improvements in . 
*: : aeroplanes, and the objects of our invention 

: : : are, first, to furnish an improved construc 
tion of the air engaging surfaces, by which we mean the main wings, the wing or plane 

155 for directing the rising or falling of the 
machine, and the rudder, whereby - these 

3 parts: may: accomplish their purposes - in a 
manner: superior to that accomplished by 

: : any of the constructions at present in us?. 
20. Seeond, to provide a sliding or movable seat 

- for the operator so connected with the rear 
wing or plane which governs the rising. or: 
falling of the machin? that the instinctive 
movement of the: operator, backward if the 
front of the machine in flight tilts down, 

: forward, if it tilts up, will nºt only cause : a longitudinal change in the center of grav-- 
. . .ity of the machine but will at the same time, 

through the connections between the seat 
and plane, curve the plane properly to cor 

i rect its flight. Third, to so connect the 
, main or forward wings of the machine that 
they will themselves automatically correct 
the tendency of the machine to turn sidewise 
when these wings are warped to- bring the 
machine into a lhorizontal position. Fourth, 
to so construct the rear, or elevating and de 

---- pressing, plane and the rudder, that they 
will have at all times. a true aero, or para 
bolic, curve, sharp at its forward end and 
more gradual toward its rear. 
Our invention will be described in con 

nection with the Bleriot t pe of monoplane 
4 5 

but it will be understood that. it may be 
used, in whole or in part, with any of the 
other well known types of monoplane or bi 
plane. · · 

Briefly speaking our invention consists in 
so constructing the main wings, the elevat 
ing or depressing plane, and the rudder, 
either one or all, in such a manner that their 
rear portions may be bent or curved - trans 
versely, the two former either- up or, down 
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and the latter to either side, so as to pre 
sent an unbroken curved surface to the air 
for the purpose of balancing the miachine, 
for elevating or depressing it or for steering 
it. The main wings are so connected to the 
device that controls their curvature that 
when the rear surface of one wing is curved 
is curved downward, but to - a lesser de 

55 

60 
upward the rear surface of the other wing 
gree, and as, we depend. principally upon 
these wings for maintaining the horizontal 
balance of the machine as well as supporting it in the air, the possibility of curving them vertically, in different direçtionssimultane 
ously will result in the air acting to lift 
one wing and to depress the other wing 
when they are so operated. If the machine 
be moving through the air steadily with the 
the main wings is required, but if it rocks 
So. that one wing is lowered and the other 
raised the rear surface of the low?r wing is 
curved downward and therear surface of the 
upper wing is simultaneously curved up 
ward with the result that the lower wing 
is instantly raised while the higher one is. 

: 80 instantly lowered. 
The rear surface of the elevating or de 

pressing plane can likewise be curvèd up or 
down. If it be curved up the pressure of 
the air against it will act to depress it and 
the rear part of the machine, hence the ma 

If the rear surface òf this : chine will rise. 
plane be º curved downward the rear part 
of the machine will be raised and the front 
part lowered ånd the machine will fall. 
Our rudder is rigidly fastened to the main 

frame of the machine and guides it in flight 
to the right or left by being bent to the right 
or left, a comparatively slight bending of 
the rudder cansing an immediate change in 
the direction of flight. 
Our invention is illustrated in the accom 

panying drawings in which similar numer 
als of reference indicate - similar parts throughout the several views and in which 

Figure 1, is a plan view of an aeroplane 
embodying our improvements, part of ones 
of the main wings being broken away; Fi 9. 
2, a front elevation of Fig. 1; Fig. 3, a side 
elevation of Fig. 1; Fig.4, a section on an 
enlarged scale, through the rear, orelevat 
ing, plane on a line (-a, Fig. 1; Fig. 5, a 
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section on an enlarged scale, through a main 
, planeton a line B-B, Fig.1; Fig. 6, a side 
elevation of seat showing connection thereto 
of lever which operates. cables, leading to 

5 means for changing curvature of elevating 
plane; Fig. 7, a plan, upon an enlarged scale, 
of the flexible rudder; Fig. 8, a side eleva 
tion of Fig. 7; Fig. 9, a side elevation, some 
whåt distorted, showing the curved shape 

o of the relevating or depressing plane, and 
the rudder, when bent; Fig. 10, a front ele: 
vation of parts of wires, pulleys and 
sprocket wheel for bending fear i énds, of 
main wings. Fig. 11, a diagrammatic view 

5 of the machine showing the rear portions 
of the main wings bent one up the other 
down... . . . . . . . . . . " . - 
15 is the mainframe of the machine which 

. carries the engine, the , Ševeral wings, and 20 rudder, and the operatorit mayb? of any. 
suitable construction and will not need de tailed ‘description. . . 

* 16-17 are. the mainor supporting wings 
which are substantially, horizontally dis 

25 posed. They consisteach of a front spar18 
, and a rear spar 19, dividing the wings lon 
gitudinally into three sections of approxi-, . ' mately, equal width, which are Šuitably se 
cured to the main frame 15, a?d of curved 

80. ribs, 26, consisting each of two members 
20 "gibetween and to which th? spars are 
secured. Betwéen the two spars the ribs 
20-21 are: strengthened. by bracing 22, in 
front of the front spar 18. the ribs. carry, 35 preferably, a solid end 23, which i? prefer 
ably perforated as shownin Fig. 5 for light 
ness, and te the rear of the rear ‘spar 19 the 
ribs may be connected by clips 24 which pre 
vent. them from separating, but which are so 40. arranged as to permit a slight sliding of the 
ribs when their parts to the rear of spar 
19 are bent upward or downward. At their 
extreme rear ends the two ribs are not con 
nected but touch, or nearly touchi, each other 

45 as shown in 5. - 
s. 25-27 are rods ext?nding lengthwise one 

**~*of iðn?“main wing the other lengthwise of 
the other main. wing. These rods are placed 
between the two members 20-21 forming the 

50 : upper and lower parts of the ribs. The 
º rods are secured to the rib members by 
spring connections 28 which consist simply 
of U-shaped pieces of wire the rends of . 
which are secured to the rods and the bights 

55 of which pass over the strips 20—21. 
To the rod 25 of the wing 16 are secured 

* . cabies or wires. 80, of which there may be 
: any. suitable number, one, two or more, the 
inner ends of whi?h are secured to the upper 

60. end of a sprocket - chain 35. 32. are cables 
; : , or wires, also secured to rod 25, the inner 
:ends of which are secured to the lower end “ ofsprocket chain 35. The sprocket chain, 
or the cables, pass over pulleys 30-34 car 

65 ried by the main frame of the machine. 

by a sha 

To the rod 27 of the wing 17 are secured 
cables or wires 81 the inner ends of which are 
secured to the upper end of a sprocket chain 
82. 33 are cables or wires, also secured to 
rod 27, the inner ends of which are secured 7o 
to the lower end of sprocket chain 82. The 
chain 82 or the cables 33—81 pass over 

- pulleys 30—34, similar to those for the chain 35 or cables 32-80. 
36 is a preket, wheel eccentrically carried 75 

• m/ . t 37, which carries an operating . 
wheel 38, as shown in Fig. 10. The chain 
35 is in mesh with the teeth upon one side 
of the wheel 36, the chain 82 with the teeth 
upon the opposite side of this wheel and 80 
when the flexible parts of the two wings 
are in their normal, or unbent, position the sprocket wheel is in the position shown in 
Fig. 10. ... If the machine tilts to the right . 
it is brought back to the horizontal by oper- 85 
ating the sprocket wheel to cause the chain 
35, through the cables or wires 32, to bend 
down the . after side of the right wing 16* 
and the chain 82, through the wires or 
cables 81, to lift the flexible part of the left 90 wing 17. . . . v 
The effect of the bending or warping the 

wings equally is not only to cause the ma 
chine to right itself but also to turn to the , 
right if the right wing be lowered, to the 95 
left if the left wing be lowered, and in 
order to counteract this turning we not only 
warp or bend the two wings simultaneously. 
but we bend one wing up to a greater degree 
than we bend the other one down. This is 100 
performed automatically by the eccentri 
cally mounted sprocketwheel 86 a rotation 
of which in either direction, causes the 
sprocket wheel to move one of the chains 
'which it operates to a greater degree than 105 
the other. . 
The bending of the wings. causes them to 

offer more resistance to the air than when 
in their normal position and the greater 
the bending the greater the resistance, hence 110 
when the machine tilts, if the upper wing 
be bent or warped to a greater degree than 
the lower, it will offer greater resistance to 
the air than the lower and the tendency of 
the - machine to turn in the direction of the 115 
lowered wing will be counteracted. 
When one of the rods 25—27 is pulled up 

or pulled down it pulls up or down with it 
the after ends. of the transverse frame 26 
of the wings, fart is to say it bends up or i 120 
down that part of these frames which lie 
to the rear of the rear spars 19. 
The rear end of the frames 26 are each 

constructed of the two superposed pieces 
20—21 preferably constructed of thin 125 
strips of tough elastic wood; at their after 
ends the two strips 20-21 are free and 

. when th?se rends are bent up or down by 
raising or lowering the rods 25—27 they 
take a curved form as indicated by dotted i 130 
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lines in Fig. 5. It has been found that a 
comparatively slight curving of the entire 
after ends of the wings, the one in one di 
rection and the other in the other direction, 

5 accomplishes ourends perfectly and quickly. 
- We find it advisable to cover both the top 
and the bottom of the wings with a fabric 
so that a smooth unbroken surface is pre 
Sented at all points to the air. At the after o ends of the wings the strips 20—21 are sepa 

* rately covered with fabric, so as to permit bending of these strips without liability of 
straining either them or the covering or 

Ni causing the latter to wrinkle when the sticks 
5 are“ bent. - * 

It will be observed that each of our wings 
are separate and that they do not extend 
across the main frame 15 and while this con 
struction may not be necessary we prefer it 

20 without desiring to confine ourselves to it 
strictly. A 

. The elevating and depressing plane is car 
“ied by the main, frame 15 to the rear of the * mìain, wings 16--17. It çonsists of a spar 25 41 which is Secured at right angles to the 
main frame 15 and of an air engaging sur 
face carried by :: this spar , which I can be 
curved up or down as may be necessary to 

- react upon the air to cause the machine to 
30 rise or to fall. To the spar 41 are pivotally 

* * attached thé forward ends of thin strips of 
- tough elastic wood 42-43 one directly above 
the other. The after ends of these strips are 
free. Passing between the i strips 42-43, 

35 and parallel to the spar 41 is a tube 44 
- which is held in a fixed relation to the spar 

41 by arms 45 secured to. both the spar and to the tube. . , 
46 , are rods passing between the strips 

40 42-43, near their after ends. 
From Fig. 1 it will beseen that while the 

spar passes completely across the main 
frame 15 the elevating and depressing plane 
is itself made in two parts one to each side 

45 of the main frame. - 
. . . Suitably carried in bearings carried by the 
**Inäíri frame 15 is a shaft 47 and carried by. 
this shaft, are arms 48 the after. ends of 
which embrace the rods 46. To the forward 

50 end of each arm 48 is pivotally attached one 
end of an arm 49 the other end of which em 
braces the rod 44. Secured to shaft 47 are 
levers 50 which are connected by wires 
51-52 with levers 53 which are carried by 

55 frame 15 near the seat 54. The levers 53, 
which are double ended, as are the levers 

. 50, are carried upon a shaft 55 through 
which passes a rod 56 the upper end of 
which is pivotally attached to the seat 54 of 

6 the operator. ; The seat 54 is slidingly car 
ried by the frame 15. M 

If the machine in flight should i dip 
downward in front the operator would in 
stinctively throw himself backward and in 

G5 doing this he would slide the seat 54 back 

ward, the seat being so carried by the frame 
15 that it can be moved forward or back 
ward, changing the center of gravity of the 
machine and through rod 56 causing a rock 
ing of shaft 55 backward. The movement of 7o 
this shaft would cause a corresponding move 
ment of the double-headed lever 53 which 
movement would be transmitted through the 
crossed wires 51-52 in a reverse direction 
to the lever 50, the - upper end of which 75 

. would be moved forward moving up the 
outer end of arms 48 which would raise 
rods 46 and bend upward strips 42—43, 
which are secured to the rods 46 by spring 
connections 57 precisely similiar to the con- 80 
nections 28 described in connection with the 
rods 25 and flexible strips 20—21. of the main 
wings. If the machine tilt backward the 
operator would slide forward and these con 
ditions would be reversed. The effect of the s5 
lifting or lowering of the outer end of rod 
48 is to bend the strips 42—43 upward ºor 
downward. If the after ends of the strips, 
and the fabric which covers them, be bent 
upward the action of the air would be to de- 90 
press the plane 40 and to lift the front of 
the machine. If this plane be bent down 
ward the effect would be to lift the rear of 
the machine and to depress its front 
* In Fig. 9 a. view of the plane with its 95 
rear bent downward is shown. . , ' . " 
The rudder 57, or steering plane, is ar 

ranged at right angles to the other planes 
and its forward end is rigidly attached to 
the rear end of the main frame 15, that is to 
say it is not hinged to the main frame as is 
the usual practice and does not swing around upon pivots. 

58 is a vertical bar forming part of or at 
tached to the rear of the frame 15. 
59-60 are two thin flexible tough strips, 

of wood preferably, one opposite the other, 
the forward ends of which are secured by 
pivots 61 which are precisely similar to the 
fastening at the front ends of the strips 
42-43 of the elevating and depressing plane 40. 
62 is a rod or tube passing between tilne 

several strips 59-60 f nd secured thereto in 
any suitable manner, by staples or lashings 
63 for instance. T?: e tube -62 is attached 
and held in a fixed relation to the bar 58 by 
rods 64 as is the tube 44 of the planes 40. 
65 is a rod-passing between the strips 

59-—60 of the rudder and near its after end. 
This rod is paralle! to tube 62 and rod 58. 

66 is an arm, carried by tube 62 and 
projecting out from both sides and at right 
angles to the rudder. 
67—68 are arms connecting arm 66 and 

rod 65. 
69—70 are cables, suitably guided on 

frame 15, which i connect opposite ends of 
arm 66 with opposite ends of a lever 71, 
Fig. 1, which lies longitudinally, is pivoted 130 

100 
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120 

25 
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at its middle to frame 15 and which .is 
adapted to be engaged and worked, either 
side, back and forth by the feet of the opera 
tor. If the operator advance the left end of 
lever 71 with his feet the cable 70 will pull 
forward the right end of lever 66 and the 
arm, 67 connecting this lever and the rod 
65 will bend the several strips 59—60 of the 
rudder to the left as shown by dotted lines 
in Fig. 7. An opposite movement of the 
lever 71 will result in an opposite bending 
of the ridder. When bent the ruddér has a 
substantially parabolic form the forward 
end of the curve. being the sharpest; when 
"bent the rudder has the same form as has the 
elevating or depressing plane when bent, 
this form being shown in Fig. 9. M 

As is the case with the elevating or de 
pressing planes the several strips 59 on one 
side of the rudder are covered by fabric and 
the strips 60 on the other side are similarly 
covered so as to permit a free bending of the 
strips without danger of wrinkling or 

- straining the. covering fabric. 
25 . Having thus described our invention we 

claim as new and desire to secure by Letters 
Patent:- N 

1: In the main wing of an aeroplane, in 
combinatiom, spars carried by the main 
frame of the machine, a series - of parallel 
ribs at right angles to and secured to said 
spars, said ribs having a rigifront por 

35 

tion and a rear portion constructed - of two 
superposed flexible members the rear ends 
of, which can play past and in contact with 
on? anothèr, a rod passing: between and at 
right angles, to said flexible members for 
ward of their rear ends, a spring connec 

40 
tion between said rod and each of said fiexi 
ble members, and mean? for operating said 
rods to bend said flexible members either up 
or down. 

45 

50 

55 

60 

2. The combination in an aeroplane, of a 
main frame, a seat sliding lengthwise of 
said frame, a two armed lever adapted to 
be rocked back and forth by the movements 
of said seat, an elevating and depressing 
plane constructed of an air engaging ?ur 
face supported by a series of pairs of super 
posed flexible a members the after ends of 
which can slide past and in contact with 
one another and the forward ends of which 
are hingedly connected to a spar carried by 
the main frame, a rod 44 passi?g between 
and near the forward end of said flexible 
members, a hinge connection between said 
rod and said spar, rod 46 passing between 
said flexible members near their after ends 
a spring connection between said rod and 
said flexible members, a rock shaft 47 car 
ried by the main frame, a double armed 
lever carried by said rock shaft, connections 
lbetween the ends of said double armed le 
vers and the ends of the two armied levers 

the seat, arms 48 çarried by said rock shaft - 
47 the rear ends of which are pivotally con 
nected to the rod 46, and arms the upper 
ends of which are pivotally connected to the 
front ends of arms 48 and the lower ends of 
which are secured to the rod 44. 

3. In an elevating or depressing plane 
for an aeroplane, in combination, a main 

70 

frame, a spar rigidly carried by Said frame, 
a series of pairs of flexible superposed mem 75 
bers the forward ends of which are hingedly . 
secured to said spar and the after ends of 
which can slide past and in contact with one 
another, a means for keeping said after 
ends in engagement, a ruck shaft passin 3 p 

above and to the rear of Said rigid spar 
connections between said rock shaft an 
said flexibl? members, and means for rock- . 
ing said shaft and for simuitaneously bend 
ing the rear ends of the flexible members in 

8 

856 
one direction and their forward ends in an 
opposite, direction, substantially ae and for 
the purposes set forth. y K 

4. In an aeroplane, in combination, a main 
frame, a vertical bar rigidly secured to the 
rear.of said main frame, a series of pairs of 
flexible members the forward ends of which 
are hinged to said vertical bar, a rod par 
allel to said vertical bar passing between the 
flexible members near their forward ends, 

90 

96 
connections l:etween said bar and said rod 
a connection between said rod and each 
flexible member, a second rod parallel to said 
first rod passing between said flexible mem 

- bers near their rear ends, a sliding connec 
tion between said latte rod and said flexible 
members, a cross arm connected to the front 
rod, connections the forward ends of which 
are secured to opposite cades of Said cross 
arm and the after ends of which are piv 
otally secured to said rear rod, and means 
for rocking said cross-arm for the purposes 
set forth. 

5. In an aeroplame, in combination, a 
main frame, main wings, carried by said 
frame, the forward parts of which are rigid 
and the after parts of which are flexible, a 
sprocket wheel ca?iried eccentrically by a 
shaft, chains upon opposite sides of and in 
mesh with said gear, a connection between 
the ends of one chain and the flexible part 
of one wing, a connection between the ends S 

of the othèr chain and the flexible part of 
the other wing, and guides for said chains 
or connections between said sprocket wheel 
and said wings. 

6. In an aeroplane, in e combination, a . 
main frame, a spar secured at right angles 
to said frame, flexibie superposed strips, of 
material the forward ends of which are se 
cured to said spar, a tube or rod 44 passing 
between said strips and secured to said 
spar, a rod, parallel to said tube 44, passing 
between said strips near their after ends, 

65 adjusted to be rocked by the novements of d a shaft carried in bearings in the main 
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frame and parallel to said rods, arms car- || therewith to bend said flexible strips up 
ried by said shaft the after ends of which || ward or downward. 
are attached to the rod near the after ends WILLIAM J. BOND. 
of the flexible strips, an arm pivoted to AT “YTY“ 
the forward end Šaid first aERN and to | FREDERICK A. BOND. 
"the tube 44, a line on said shaft, and means i Witnesses: 
operated by the operator for rocking said R. B. CLEVENGER, 
lever to cause the several parts connected J. C. NEILL. 


