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UNITED STATES PATENT OFFICE. 
RAILCOR GROVER, ADAMES, OF RARSONS, KANSAS. 

FLYING-ACHINE. 

966,151. Specification of Letters Patent. Patented Aug. 2, 1910. 
Application filed December 5, 1908. Serial No. 466,096. 

To all whom it may concern: 
Be it known that I, MALCOLM. GROVER 

AbARIs, a citizen of the United States, and a 
resident of Parsons, in the county of La 
bette and State of Kansas, have invented a 
new and Improved Flying-Machine, of 
which the following is a full, clear, and 
exact description. 
This invention relates to flying machines, 

and more particularly to an aeroplane or 
heavier-than-air flying machine, in which 
the supporting surfaces consist of a plurality 
of superposed concave “domes' arranged in 
pairs and connected by links so that the up 
per domes are movable relatively to the 
lower domes, the adjustment of the upper 
domes consisting simultaneously in a fore 
and aft movement, and a tilting movement 
with respect to the lower domes, to vary the 
head resistance, the machine including suit able mechanism for controlling the comes, 
and propelling means for advancing the ma 
chine in the air. 

25 

35 

upon the 

40 

An object of the invention is to provide a 
simple, durable and efficient heavier-than-air 
flying machine, which can be easily steered 
both on the ground and in the air, and in 
which the same mechanism can be used for 
steering it under both conditions. t 
A further object of the invention is to 

provide a flying machine which can be 
driven by any suitable form of motor, which 
can be maneuvered easily while in the air, 
which is at all times under the control of . 
the operator, and which has a suitable run 
ning gear to permit the machine to travel 

ground. 
A still further object of the invention is to 

provide a machine of the class described 
comprising a plurality of superposed domes 
which are downwardly, concave and have 
any suitable curvature, which are relatively 
movable with respect to one another so that 
they can be adjusted to alter the head re 
sistance as well as to alter the lift, and in 
which the planes are arranged to minimize 
side slip or skidding when the machine is 
turning in one directioi or the other. 
The invention consists in the construction 

and combinatiosa of parts to be more fully 
{iascited aereirafter and particularly set 

is the ciairas. 
Saisinee is to be had to the accompany 

ing drawings forming a part of this specifi 
cation, in which similar characters of ref 
erence indicate corresponding parts in all 
the views, and in Egon 

Fi 
ment of my flying machine showing certain 
parts in different positions in dotted outline; 
Fig. 2 is a front elevation of the machine; 
Fig. 3 is a plan view showing fabric or other 
surface material removed from one of the 
domes to disclose the frame-work thereof; 
Fig. 4 is an enlarged side elevation showing 
part of the dome controlling mechanism; 
Fig. 5 is an enlarged longitudinal section 
showing the steering mechanism; Fig. 6 is 
an enlarged transverse section showing the 
steering mechanism; and Fig. 7 is an en 
larged front elevation showing a detail 
partly in section. 

gure 1 is a side elevation of an embodi 
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Before proceeding to a more detailed ex 
planation of my invention, it should be 
clearly understood that the term “domes’ 
is used to designate aeroplanes or support 
ing surfaces which are downwardly concave, 

5 

that is, in the forfi of an inverted rounded 
bowl or similar body. The curvature of 
these domes may be of any suitable kind. 
They may for example, be spherical or 
parabolic, and preferably have the rims 
lying in flat planes. The domes are ar 
ranged in pairs, the domes of each pair be 
ing superposed, and the pairs being ar 
ranged side by side transversely of the lon 
gitudinal axis of the machine, that is, trans 
versely of the direction of the flight of the 
machine. The corresponding domes of the 
pairs are arranged at angles with each other 
and they are 
the rear and the sides of the machine. The 
domes are operatively connected and ate 
controlled as will appear more clearly here 
inafter. 

It should also be understood that while 
in the form of the machine shown for ex ample in the accompanying drawings, pairs 
of superposed planes are employed, I can 
also use a greater number of superposed 
lanes or domes, if so desired. The lower 

domes are rigid and the upper domes are 
movable relatively thereto in the same man. ner, as are the superposed planes shown and 
described in my Patent No. 917,513, dated 
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is planes by links which are braced against 
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the rod 13 and engaging at the lower collar 

ci;ine inere disclosed the upper planes are 
novable relatively to the lower ones so that 
they can be simultaneously tilted and moved 
bodily, being connected with the lower 
novement transversely of the machine. B 
adjusting the upper plane, the head resist 
ance as well as the angle of lift of the ma 
chine can be altered to cause the machine to 
turn in one direction or the other, and at 
the same time to cause the machine to travel 
upward or downward. The modus operandi 
is similar in the present case. 
The provision of the downwardly concave 

planes or domes results in a machine which 
is steadier in flight and less sensitive to the 
effect of irregular currents of air than a ma 
chine in which the surfaces are plane. It 
has been demonstrated that arched surfaces 
are more efficient for aeroplane flying ma 
chines than flat or plane surfaces, and by the 
provision of doubly arched domes the sta 
bility of the flying machine, I have found, 
is increased. 

Referring more particularly to the draw 
ings, provide a body or vehicle frame con 
sisting of pairs of spaced, longitudinal mem 
bers 10 fashioned from hollow tubing, 
wooden rods or any other suitable material 
and having the forward ends inclined to 
ward each other and terminating in common 
sleeves or collars 11. A hollow post 12 is 
rigidly mounted in the collars 11 and has 
movably arranged therein a steering rod 13 
terminating at the lower projecting end in a 
fork 14, between the sides of which is jour haled a steering and Supporting wheel 15. 
The fork has a crown 16 against which 
abuts a helical spring 17 arranged upon 
11. At the upper projecting end of the rod 
i3 is a head 18 carrying a cross bar 19 by 
means of which the steering rod 13 can be 
controlled as will appear hereinafter. 
At the rear of the body the members 10 

are connected by cross members 20. The 
lower members 10 carry a floor 21 and are 
connected with the upper corresponding 
members 10 by posts or uprights 22 which 
form the body braces. Near the rear of the 
body is arranged a seat 23 for a passenger. 
The seat is securely mounted upon the up 
per frame members 10 and may be of any 
stuitabie form, and is preferably uphol 
siered Spiti a view to the comfort of the 

in front of the seat 23 is a sec 
which has a pivotai connection 
he member's 10, so that it can 

airf. 

engaging at the upper side of the Socket, 
and against which abuts a head 29 at the 
upper end of the stem. The latter termi 
nates in a fork 30 having a crown 31. A 
supporting wheel 32 is journaled between 
the sides of the fork. Braces 38 coinect 
the lower ends of the fork sides and the 
lower frame members 10 of the body. A 
helical spring 33 is arranged upon the stern 
and engages the crown and the socket. The 
wheels 15 and 32 may be of any suitable 
form and are preferably similar to bicycle 
wheels, being provided with tires 34. 
At each side of the body is arranged a 

lower dome A, consisting in the form of the 
machine illustrated for example herewith, of 
a plurality of circular frames 35 which are 
of different radii, and the radii of which 
are arranged on a central line or axis, so 
that the domes have circular rims and are 
downwardly concave. The circular frames 
35 are connected by transverse frames 36 and 
37. These frames may consist of hollow 
tubing or any other suitable material adapt 
ed for the purpose. The frames 36 and 37 
intersect at suitable points and all the frames 
are brazed or otherwise firmly joined to in 
sure that the structure of the dome is of 
suitable strength though light in weight. 
Each of the domes A is rigidly secured to 
the body of the machine by connecting mem 
bers 39 and 40. The domes A are cut away 
at the edges adjacent to the body to provide 
room for the latter between the domes, as 
is shown most clearly in Figs. 2 and 3. 
Each dome has a suitable surface or cover 
ing 41 consisting of fabric, thin sheets of 
metal or any other material adapted for the 
purpose, and at the top has cross braces 130 
secured to certain of the frames by bracket 
sleeves, 131. 
Within each dome A, are downwardly ex 

tending members 42 inclined toward each 
other and terminating in a socket 43. A 
stem 44 is movably located in the Socket and 
carries a fork,45. A helical spring 46 upon 
each stem engages the corresponding fork 
and the corresponding socket to hold the 
stem in a normal position. A wheel 47 hav 
ing a tire 48, and of any suitable form, is 
journaled between the sides of each fork 45 
and serves to support the machine at the 
sides when it is traveling or resting upon 
the grotind. The springs 17, 33 and 46 
form cushions for absorbing shocks when 
the machine is traveling temporarily upon 
the ground, and resiliently mount the ince 
chine upon the supporting wheels. 

Ai)ove esch of the Gwer somes A, is air 
in apper done 

dome aid 
3; and 3", 

O fro; like 
3 case of 
suitable 

- s esponding 

'... and 3 are coinaecked by links 49 
... : 
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forward or backward. Thus the upp 
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each having its upper and lower ends piv 
otally connected with the corresponding 
upper and lower domes. The upper dones 
B, at the under side have downwardly ex 
tending and converging members 50 termi 
nating in brackets 51 having laterally dis 
posed threaded extensions 52 carrying cor 
respondingly threaded sockets 53. The 
sockets have substantially central openings 
54 and are formed to receive ball-shaped ex 
tremities 55 of a cross connection 56. The 
latter consists of a plurality of rods 57 
joined by cross pieces 58 and is truss-shaped 
The rods 57 converge: toward the ends and 
are secured together in sockets 59 rigid with 
the extremities 55 of the member. By 
means of the connection 56 the upper domes 
B are operatively joined and are held 
against movement away from or toward 
each other, transversely of the machine, 
while free to move relatively to one another 
in other directions. 
The links 49 permit the upper domes to 

swing in a fore and aft direction and at the 
same time cause the upper domes to be tilted 
up or down accordingly as they are swung 

e 

domes can be simultaneously tilted and 
moved bodily, and their inclination can be 
altered as desired. By swinging the upper 
domes forward, the head, resistance and the 
lift are increased, while in their swing back 
ward the reverse is the case. By swinging 
one or the other of the upper domes for 
ward, the head resistance at the correspond 
ing side of the machine is altered and the 
machine is thereby caused to turn in one 
direction or the other. The opposite links 
49 are connected by braces 59 which pre 
vent the links from moving laterally with 
respect to the machine, while permitting 

50 
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them to swing freely in a fore and aft 
direction. The braces include extensible sec 
tions, consisting preferably of springs 60 
to allow for slight movements and adjust 
ments of the members incident to the opera 
tion of the machine. 
The driver or operator of the fiying ma 

chine assumes a position in the forward seat 
24. In front of this seat is located the steer 
ing mechanism by means of which the ma chine is controlled. The steering mechanism 
includes a spindle 61. At the opposite side 
are rigidly mounted grooved pulleys or 
drums 62 held in place by nuts 63 or the 
like at the ends of the spindle. Hollow 
shafts 64 terminating at adjacent ends in 
hevel gears 65 are arranged loosely upon 
the spindle and have the gears spaced. 
Sleeves 66 are positioned upon the hollow 
shafts between the bevel gears and the 
drums. Between the gears 65 the shaft car 
'ries a bracket 67 consisting of similar plates 
68 having oppositely offset or concave por 
tions 69 which, together, form a bearing 

opening to receive the spindle. The plates 
have further offset parts 70 adapted to reg 
ister to form a socket for the lower end i of 
a steering post or column 72. The plates 68 
are rigidly secured together by bolts or 
rivets 73 or the like. The end 7 of the 
steering column has a laterally extended 
collar 74 which fits movably into a corre 
spondingly formed part of the socket to 
hold the column rotatably in position. A 
bevel gear 75 is rigid with the steering col 
umn and is in mesh with the gears 65. The 
spindle, the hollowshaft and the sleeve are 
journaled upon the upper frame members 
10 by means of suitable bearings 76. At the 
upper end, the steering column has a hand 
wheel 77 by means of which it can be manip 
ulated by the operator of the machine. 
Above the gear 75 the shaft carries a 

rigid pulley or drum 78 which is grooved 
to receive ines 79. The latter are secured 
at the rim of the wheel by a clip 80 and pass 
under grooved guide wheels or pulleys 81 
to the cross bar 19 of the front or steering 
wheel. The lines 79 are fastened to slides 
82 arranged in openings at the ends of the 
cross bar, and having Fis 83. The slides 
have springs 84 thereon which engage the 
heads 83 and the cross bar to effect a resili 
ent connection between the lines 79 and the 
cross bar. One of the lines passes through 
an opening in an abutment 85 and carries a 
stop 86 adapted to engage the abutment to 
limit the movement of the line in one di 
rection. 
At each side of the steering column is 

positioned a toothed segment 87 mounted 
upon a framework 88 extending between the 
upper members 10 and supported by legs or 
PE 89. A toothed member or gear 90 is slidably mounted upon the steering col 
umn and has a kerf engaging a rib 91 of the 
column so that the gear 90 is constrained to 
rotate with the column. It is adapted to 
engage the toothed segments and is nor 
mally held in such engagement by a spring 
92. The gear 90 has arms 93 secured at the 
ends to pulls 94 which are pivotally con 
nected with levers 95. The latter are in 
turn pivoted upon ears 96 of the steering 
column, and serve to displace the gear 90 
from engagement with the segments. The 
operator of the machine can release the gear 
by pulking the levers 95 upward and when 
these are in alinement, with the pulls and 
the arms, or lie adjacent to the steering col 
umn, the gear will be held inoperative. By 
means of the segments and the gear, the 
steering mechanism can be locked in a plu 
rality of positions, 
Upon each of the upper body members i8 

at the upper and lower sides thereoi, re spectively, are grooved guide pulleys'97. 
Önder each of the upper of these passes a 
line 98 secured to the corresponding irian 
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$2 by means of a clip 99 or the like. Each 
line 98 includes a spring 100 and is fastened 
to a double pulley 101 which is movable 
along the member 10. 
pulley 102 is fixed upon the member 10 and 
has secured thereto the end of a line 103 
This line 103 passes around the double pull 
leys and under a tide pulley 104 carried at 
the rear of one of the lower domes A. The F 
line then passes to the front of the corre 
sponding upper dome B and there has two. 
branches 105 secured respectively near oppo 
site sides of the upper dome. Each drum 62 
has secured thereto a second line 106 which 
passes under the corresponding lower pulley 
97 to a double pulley 107. A spring 108 is 
secured to the double pulley 107 and has the 
end remote from the pulley, rigidly sup 
ported by an adjustable bracket 109 mount. 
ed upon the frane member 10 and permit 
ting the tension of the spring 108 to be 
varied. A second double 
idly carried upon the mem 
111 has an end secured to the member 10 and 
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end in bearings 115. 
journaled a rotary motor 116 
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passes around the double pulleys 107 and 
guide pulley 112 mounted near the 10 to a 

front of one of the lower domes A. The 
line 111 then passes upward to the rear of 
the corresponding upper dome B ahd has 
there two branches 113 each secured respec 
tively at one side? near the rear of the upper 
dome A. These lines as will appear more 
clearly hereinafter, control the upper domes. 
The body of the machine at the rear, has 

uprights i14 which terminate at the upper In these bearings is 
having a driv 

ing shaft 417 upon which is mounted the 
propeller 118. While this form of motor is 
shown for example in the drawings here 
with, needless to say; any other suitable 
type of prime mover can be employed. 
Underneath the rear seat 23 is arranged a 
fuel tank 119 for supplying the motor with 
fuel, and it is connected with the motor by 
a pipe 120. An air pump 121 is secured 
upon one of the uprights and has an eccen 
tric connection 122 with the shaft 113 so 
that the pump can be operated when the 
shaft is rotated. The pump is connected by 
a pipe 123 with the fuel tank and thus 
serves to place the fuel under, pressure, as 
in the construction shown a gravity feed is 
not available. 
A wind shield 124 is provided at the front 

of the machine, and consists of frames 125 
each positioned upon one of the upper body 
members 10 at the front thereof, whereby 
the frames are inclined with respect to each 
other and form a substantially V-shaped 
shield. The frames have transparent sheets 
126 of glass or other suitable laterial to 
protect the driver from wind and moisture. 
Of course, the shield can be dispensed with 
if necessary or desirable. 

Riley 110 is rig 
er 10 and a line 

A further double 
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: The steering mechanism serves at the same 
time for turning the front or steering wheel 
in one direction or the other and for adjust 
ing the upper domes so that they can be em 
ployed for steering the machine when the 
same is traveling on the ground and when 
it is traveling in the air. By turning the 
steering column in one direction, the dram 
78 is actuated to turn the stearing wheel in 
a corresponding direction through the 
agency of the lines 86. At the same time 
the gear 75 turns the gears 65 in Gosite 
directions to rotate the drums 62 in corre 
sponding opposite directions. The move 
ment of the drums 62 is transmitted to the 
lines 98 and 106 respectively and these in 
turn actuate the double pulleys 101 and 
107. Owing to the provision of the double 

70 

30 

pulleys a movement of the line 98 or of the 
line 106 is multiplied when transmitted to 
the lines 103 and 111 respectively. A move 
ment of the double pulley 101 toward the 
steering mechanism pulls upon the line 103 
to swing the corresponding upper domes 
backward, at the same time tilting then 
downward. This movement is effected 
against the resistance of the spring 108. An 
opposite movement of the drum would permit 
the spring 108 to swing the corresponding 
upper dome forward, and to tilt it upward. 
The simultaneous tilting and bodily move 
ment of the upper dome is due to the pro 
vision of the links, as can be easily seen. 
By turning the steering column in one di 

rection or the other the drums 62 are oppo 
sitely turned, through the gears, so that as 
one of the upper domes is turned forward 
and tilted up, the other upper dome is 
moved backward and tilted down. By thus 
changing the inclinations of the upper 
domes, the head lifts at the sides of the ma 
chine are altered, causing the machine to 
swing in one direction or the other, whereby 
it can be maneuvered in the air. The 
springs 100 take up any slack in the lines 
and tend to maintain the same taut. The 
springs 108 serve to hold the upper domes 
in normal position and tend to swing the 
upper domes forward and to tilt them up 
ward. The cross connection 56, the ends of 
which form ball and socket joints with the 
brackets 51, permit the upper domes to move 
in fore and aft directions, and to tilt with 
respect to each other. 

If it is desired to cause the machine to 
rise or descend, it is necessary to vary the 
inclination of the upper domes equally. To 
accomplish this purpose the lever's 95 are 
swung back to withdraw the gear member 
90 from engagement with the segmfnt S7 SO 
that the steering column can be moved back 
ward or forward pivotally about the spin 
dle. Through the engagement of the gear 
75 with the gears 65 a movement of 
steering columns rotates both the dril? is 
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the same direction and consequently both 
upper domes are similarly adjusted. A 
Swinging movement of this kind, of the 
steering column does not affect the front or 
steering wheel for land travel, as the radius. 
of swing of the drum 78 is substantially 
centered at the pulleys 81. Any slight dif 
ferences tending to pull upon or loosen the 
lines 79 are taken up by the spring 84. 
Having thus described my invention, I 

claim as new, and desire to secure by Letters 
Patent: 

1. In a flying machine, pairs of super 
posed domes arranged side by side, corre 
sponding domes of said pairs being at an 
E. with each other, whereby E. domes 
are inclined downward toward the sides of 
the machine. • . 

2. In a flying machine, pairs of super 
posed domes arranged side by side, corre 
sponding domes of said pairs being at an 
gles with each other, whereby said domes 
are inclined downward toward the sides of 
the machine, and whereby said domes are 
inclined downward toward the rear of the 
machine, and a car positioned between said 
lower domes of said pairs. 

3. In a flying machine, pairs of Super 
posed planes arranged side by side, corre 
sponding planes of said pairs being at an 
gles with each other, whereby said planes 
are inclined downward, toward the sides of 
the machine. 

4. In a flying machine, pairs of super 
posed supporting surfaces arranged side by 
side, corresponding surfaces of said pairs 
being at angles with each other, whereby 
said surfaces are inclined downward toward 
the sides of the machine, and whereby said 
surfaces are inclined downward toward the 
rear of the machine. 

5. In a flying machine, adjustable sup 
porting surfaces, adjustable controlling 
lines, and connections between said surfaces 
and said lines, whereby the movements of 
said lines are multiplied when transmitted 
to said surfaces to adjust the same. . 

6. In a flying machine, a plurality of su 
perposed domes, the upper of said domes 
being adjustable, a controlling line, steering 
mechanism for operating said line, a multi 
plying pulley controlled by said line, and a 
further line connecting said adjustable dome 
and said pulley. 

7. In a flying machine, a plurality of 
Superposed domes, one of said domes being 
adjustable to guide the machine, a line con 
trolling said adjustable dome, and steering 
mechanism for operating said line. 

8. In a flying machine, a plurality of 
- Superposed domes, one of said domes being 
adjustable to guide the machine, a resili 
ently extensible line controlling said ad 
justable dome, steering mechanism for op 
erating said line, and resilient means tend 

ing to hold said adjustable dome in a nor 
mal position. . 

9. In a flying machine, an adjustable Sup 
porting surface, an adjustable steering 
wheel, and steering mechanism for simulta. 7, 
neously controlling said surface and said 
wheel said mechanism being adjustable 
whereby said surface can be controlled inde 
pendently of said wheel. 
110. In a flying machine, an adjustable 75 

supporting surface, a steering wheel, a steer 
ing post, and means connecting said post, 
said surface and said wheel, whereby a ro 
tary, movement of said post adjusts both 
said surface and said wheel, and whereby a 30 
Swinging movement of said post adjusts said 
surface alone. 

11. In a flying machine, an adjustable 
supporting surface, a steering wheel, a steer 
ing post arranged to be operated pivotally 85 
and to be operated rotatably, and lines con 
necting said post with said surface and said 
wheel, whereby a rotary movement of said 
post adjusts both said surface and said 
wheel, and whereby a pivotal movement of 90 
said post adjusts said surface alone. 

12. In a flying machine, a plurality of 
Superposed SEig surfaces, certain of said surfaces being independently adjust 
able, a steering, wheel, a steering post, lines 95 
connecting said steering post with said 
wheel and said adjustable surfaces, and 
springs tending to hold said adjustable sur 
faces in normal positions, said steering post 
being rotatable and being movable about an 100 
axis transverse of its length, whereby a ro- . 
tary movement of said post simultaneously 
adjusts said adjustable planes in opposite 
directions and said wheel, and whereby a 
Swinging movement of said post adjusts said 105 
planes alone and in the same direction. 

13. In a flying machine, adjustable sup 
porting surfaces, steering mechanism com 
prising relatively movable parts, a steering 
post having a plurality of movements and il0 
controlling said parts, whereby a rotary 
movement of said steering post operates said 
parts in opposite directions, and whereby a 
Swinging movement of said post operates 
said parts in the same direction, and lines 1 lö 
operatively connecting each of said parts 
and one of Said surfaces, said lines having 
means for multiplying the movements of 
said parts. 

14. In a flying machine, adjustable sup- 120 
porting surfaces, steering mechanism com 
prising relatively movable parts, a steering 
post having a plurality of movements and 
controlling said parts, whereby a rotary 
movement of Said steering post operates 25 
said parts in opposite directions, and where 
by a SWinging movement of said post oper 
ates said parts in the same direction, lines 
operatively connecting each of said parts 
and one of said surfaces, means carried by 30 



S&is 56st for locking the same against a free 
Swinging movement, and means for releas 
ing the same whereby said post can be freely 
SYJung. 

5. "15, in a flying machine, adjustable Sup 
porting surfaces, steering mechanism com 
prising relatively movable parts, a steering 
post having a plurality of movements and 
"controlling said parts, whereby a rotary 

10 movement of said steering post operates said. 
3rts in opposite directions, and whereby a 

swinging movement of 'said post operates 
said parts in the same direction, lines opera 
tively connecting each of said parts and one 

15 of said surfaces, a toothed member, a gear 
slidable upon said post and adapted to en 
gage said toothed member to hold said posts 
against a free swinging movement, and a 
lever controlling said gear, whereby the 

20 same can be disengaged from 'said toothed 
member and can be held inoperative. 

16. In a flying machine, adjustable sup 
porting surfaces, independently movable 
shafts, gears rigid therewith, a steering post 

25 arranged to swing, a gear rigid with said. 
steering post and in mesh with each of said 
gears of said shafts, lines controlled by said 
shafts and each controlling one of said sur-. 
faces, a steering wheel, a line controlled by 

30 said steering post and serving to operate. 
Said steering wheel, a notched segment, and 
a member slidable on said steering post and 
adapted to engage said segment to hold said 
steering post against a free swinging move 

85 ment, said member being displaceable into 
an inoperative position. 

17. In a flying machine, relatively adjust 
able supportin 
loose upon sai 

40 gear at one end, a bracket rotatably mounted 
upon said spindle and having a socket, a 
steering post rotatably mounted in said 
socket, whereby said steering post is free to 
Swing about said spindle, a gear rigid with 

45 said steering post and in mesh with said 
gears of said shafts, a drum rigid with said 
post, a steering wheel, lines connecting said 
drum and said steering, wheel, whereby a 
rotary movement of said post adjusts said 

50 steering wheel, drums, each rigid with one 
of said shafts, lines controlled by said drums, 
multiplying pulleys controlled by said lines, 
and further lines, each controlling one of 
Said surfaces and each passing around cer tain of said multiplying pulleys, said first 
lines having resilient means for taking up 
slack, certain of said pulleys having resilient 
means tending to hold them in normal posi 
tions. 

18. In a flying machine, relatively adjust 
able Supporting surfaces, a spindle, shafts 
loose upon said spindle and each having a 

60 

gear at one end, a bracket rotatably mounted 
upon said Spindle and having a socket, a steering post rotatably mounted in said 
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socket, whéreby said steering posti 
swing about said spindle, a gear rigid . 
said steering post and in mesh with Faiti. 
gears of said shafts, a drum rigid with saic 
post; a -steering wiree, lines connecting said 
dris En and said steering wheel, where 
rotsky movement of said post adjusts 
steering wheel, drums, each rigid with 
of said shafts, lines controlled by said 
multiplying pulleys controlled by S&id : 
further lines, each controlling one to 
surfaces, and each passing around 
of said multiplying pulleys, said fi 
having resilient means for taking Ji, s 
certain of said: pulleys having resilic 
means teading to hold them in norinai sc 
sitions, a toothed segment, a gear slidable 
upon said post and adapted to engage said 
segment to hold said post against a swing 
ing movement, a spring normally forcing : 
said last-mentioned gear into engage 
with said segment, and a lever whereby skii. 
gear can be displaced against the tension C: 
said spring. 

19. In a flying machine, relatively dist- or 
able domes each having a bracket presentizig. 

surfaces, a spindle, shafts. 
spindles and each having a 

a socket, and a connecting member having 
an end in each of said sockets, whereby said 
member has a universal joint connection, 
with each of said domes. 

20. Steering mechanism, comprising a 
shaft, relatively movable sleeves upon said 
shaft and each having a gear rigid there 
with, guiding means for the machine, con 
trolling means for said guiding means, said 
controlling means being operable by said 
sleeves, and a steering post mounted upon, 
said shaft between said sleeves and arranged. 
to rotate and to swing, and having a gear it. 
mesh with each of said gears of said shaft. 

21. In a flying machine, a plurality of 
superposed domes resiliently braced trans 
versely, said domes being substantially of 
the form of spherical segments. 

22. In a flying machine, an adjustable sui- is 
face, adjustable lines controlling said sui 
face, and connections etween said surface 
and said lines whereby the movements of 
said lines are multiplied when transmitteri 
to said surface to adjust the same. 

23. In a flying machine, an adjustable star 
face, a controlling line, steering mechanisin 
for operating said line, a multiplying pui. 
ley controlled by said line, and a furthelic 
line connecting said adjustable surface and 2i. 
said pulley. 
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24. In a flying machine, an adjustable sui 
face, lines controlling said surface, and con 
nections between surface and said lines 
whereby the movements of said lines are 
multiplied when transmitted to said surface, 
said lines being resiliently extensible. 

25. In a flying machine, an adjustable sur 
face, lines controlling said surface, connec 
tions between said surface and said lines l30 
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whereby movements of said lines are multi 
plied when transmitted to said surface, and 
means for balancing strains upon said lines. 

26. In a flying machine, a pair of adjacent 
surfaces, a second pair of adjacent surfaces 
arranged above said first pair, links connect ing said upper surfaces and said correspond 

0 
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ing lower surfaces, and a flexible connection 
between said supper surfaces. 
2. In a flying machine, pairs of similar surfaces, said pairs being superposed, links 

O Inding surfaces of each . connecting corres 
of said pairs, a flexible connection between 
the upper of said surfaces, a steering mech 
anism, and lines connecting said steering 
mechanism and said upper surfaces, whereby 
said upper surfaces can be simultaneously 

7 
e 

tilted and moved bodily with respect to said 
lower surfaces, in opposite directions, and 
in the same direction. 

28. In a flying machine, a surface, and 
pivoted links supporting said surface, said 
links being of different lengths. 

29. In a flying machine, a frame, links in 
part comprising said frame, said links being 
of different lengths and being all pivotally 
mounted. : 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

MALCOLM. GROVER ADAMS. Witnesses: 
LELLA L. WILSON, 
E.M. SwaTszEL. 
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