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Application filed January 19, 1910. Serial No. 538,833. . 

To all uhon, it may concern: 
Be it known that I, ARTHUR ERRTT HoL 

BROOK, a citizen of the United States, and a 
resident of Joplin, in the county of Jasper 
and State of Missouri, have invented cer 
tain new and useful Improvements in Aero 
planes, of which the following is a specifi 
cation. 
My invention is an improvement in aero 

plates and consists in certain novel con 
structions, and combinations of parts, here 
inafter described and claimed. 
The object of the invention is to provide 

a machine of the character specified, where 
in a maximum of lifting surface is obtained 
with the smallest possible amount of weight, 
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wherein the balancing will be automatic, 
and wherein a plurality of rudders is pro 
vided operated by a single shaft. 
A further object is to provide a novel. 

form of propeller, wherein the angle of the 
operating surface of all the blades may be 
simultaneously varied. - 
A further object is to provide a novel 

method of attaching the covering to the sup 
porting planes or wings, and for easily 
stretching the same. 
Referring to the drawings forming a part 

hereof, Figure 1 is a side view of theim 
provement, Fig. 2 is a top plan view, Fig. 3 
is an end view, Fig. 4 is an enlarged detail 
view of a portion of a wing, Fig. 5 is a sec 
tion on the line 5-5 of Fig. 4. Fig. 6 is a 
diagrammatic cross section of the front of 
Fig. 1, showing the mounting of the guid 
ing propeller shaft, unnecessary parts being 
omitted, Fig. is a detail perspective yiew 
of the rudder, Fig. 8 is a similar view of the 
operating mechanism for the same, Fig. 9 
is an enlarged perspective view of one of 
the balancing planes, Fig. 10 is an enlarged 
front view of a portion of the propeller, 
Fig. 11 is an end view of a propeller blade. 
Fig. 12 is a vertical section of the propeller 
hub, and Fig. 13 is a front view of the same. 

In the embodiment of the invention 
shown in the drawings, a central framework is provided, consisting of the upper and 
lower longitudinal strips 1 and 2, connected 
by uprights 3, and by cross bars 4, and lat 
eral wings, four in number, two upon each 
side of the central framework. .. 
The wings are similar in construction, each consisting of a reebangular frame, com 

ing an eye 17, from which extends a 

side strips being connected by cross strips 7. 
and the end strips being connected by simi 
lar cross strips S. The frame of each wing 
is also covered by a flexible preferably 
fabric covering 9, and the inner side strip of 
each wing is connected with the adjacent 
pper longitudinal strip 1 of the central 

frame work. 
The covering preferably of canvas is ar 

ranged on the under side of the framework, 
and is preferably a few inches larger than 
the frame, and edges of the covering are 
provided with spaced eyelets 11, (Fig. 4.) 
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A rod 12 is arranged on the upper side of . 
the frame, being secured in place by... bear 
ing rings 13, and a lace 14 is passed through 
the eyelets and around the rod, so that the 
cover may be stretched evenly and smoothly 
On the frame. 
The planes or wings above described, 

have at their outer sides, at spaced inter. 
vals, vertical bolts 15, which pass through 
the strips and extend above and below, and 
on each end of each bolt is a sleeve 16, hav 

guy 
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wire 18 to a central mast 19, a turn buckle 
20 being interposed in each guy wire. 
A rudder is arranged at the rear end of 

the central frame work, the said rudder 
consisting of three blades. 22, 218. and 21. 85 
The blades 21 and 21 are arranged edge to 
edge, and are hinged together at their meet 
ing edges, and are normally in the same 
plane. The blade 22 is arranged in vertical 
position, and its front edge is hinged to the 
central frame work. . The blade 218 and the 
blade 22 are arranged in crossed relation. 
the said blades intersecting at their trans 
verse medial lines. The said plates are of 
any desired construction, preferably of a 
light rigid material. . . s. 
The frame to which the blade 22 is hinged 

is composed of longitudinal strips 23 con 
nected by vertical strips 24, and diagonal 
braees 25 are arranged between the strips 
23 and 24. . 
cured to each end of the blade 21 at its inner 
edge, and guy wires 27 extend from each 
end of each bracket to the adjacent end of 
the outer or rear edge of the blade 21. The 
frame 23, 24, 25, extel,ds rearwardly from 
the central frame of the aeroplane. The 
blades 21 and 22 are rigidly connected, and 
the blade 22:supports the blades 21 and 21. 

55 posed of side strips 5 and end strips 6, the A cord 33 is connected to the center of the 
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wind in opposite directions upon a drum 
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similar to the propeller on the shaft 37. 

60 

65 

of each of the said pivot pins. The wires 

ally with respect to the frame 23, 24, 25, the 

straight side of each segmental bracket 26, 
and cord 29 is connected to the upper end 
of each of the said brackets. A third cord 
30 is connected to the lower end of each of 
the brackets 26, and each of the said cords. 
29, 30, and 33 extend forwardly to steering 
mechanism to be described. , , , 
A rectangular frame 28 is supported near 

the front of the central frame, between two 
strips 3 of the said central frame, and the 
said frame 28 is pivoted at 31 to the strips 
3. The pivot pins 31 are arranged at the 
center of the end members of the frame 28, 
and a pulley 32 is connected to the inlier end 
33 before mentioned extend forwardly from 
the brackets 32, and in Wardly where they 
34, secured to a shaft 35, journaled verti 
cally at the center of the frame 28, and a 
hand wheel 36 is secured to the upper end 
of the shaft for operatir the said shaft. 
The wires 29 extend forwardly from the 

upper ends of the brackets 26 to a connec 
tion with the upper corner's of the frame 28, 
and the wires 30 extend forwardly from the 
lower corners of the brackets to the lower 
corners of the said frame 28. It will be 
evident that by means of the hand wheel 36, 
the frame 28 may be oscillated on the pivot 
pin 31, to swing the segmentary brackets 26 
and the plate 21 connected thereto, (in the 
blade 21. . 
When the upper end of the shaft 35 is 

pulled rearwardly, the free edge of the blade 
21 is swung downwardly. When the shaft 
35 is rotated by means of the hand wheel, 
one of the cords or wires. 33 is wound on the 
frame, while the other is unwound, and the 
three blades 21, 21, and 22 are swung later 
direction of movement depending upon the 
direction the shaft is turned. 
A shaft 37 is journaled in a horizontal 

position at the front of the central frame, in 
a bearing 38 supported between two bolts 39, 
which connect two substantially vertically 
arranged braces 40 extending between and 
connected at their ends with the upper and 
lower cross bars 4, and in a bearing 42 in 
front of the frame, and supported by links 

The inner end of the shaft is provided 
with a pulley 41, and the outer with a pro 
peller to be described. 

Wertical shafts 44 and 45 are journaled. 
near each end of the central frame, and each 
shaft supports on its upper end a propeller, 

Each of the propellers (Figs. 10, 11, 12 and 
13) consists of a hub composed of two sec 
tions 47 and 47. Each section is provided 
at each end with a flange 48-48, the flange 
48 being interrupted and having openings 
49, while the flange 48* is provided with arc 
shaped slots 57. The sections are placed with 

p 

slots. 

means of bolts 61. 
of one blade is continuous with the corre 
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the flanges 48 abutting, and are secured 
together by bolts 58 passing through the 

s. The blades are two in number and 
each consists of a substantially triangular 
frame 59, covered by a covering 60, and each 
is secured by its apex to a flange 48, by 

Each side of the frame 

sponding side of the frame of the other 
blade of the propeller, as shown in Fig. 10, 
and the center or junction of the sides is 
bolted to the flange 4S of the adjacent see 
tion by bolts 61. 
The covering 60 is provided at one edge 

with a series of eyelets 62 and at a point 
somewhat removed from the other edge with 

to fit the frames, and are placed thereon, 
and secured in place by a lace (34, the ar 
rangement being such that the frame is coin 
pletely covered on one side, and partially 
covered on the other side. It will be evi 
dent that by rotating the hub sections with 
respect to each other, the angle of the blade 
may be increased or diminished. . . . . . 

Each of the shafts 44 and 45 is provided 
with a pulley 50, and the pulleys are con 
nected by belts 51, with pulleys 52, oil a ver 
tical shaft 53 journaled near the center of 
the central frame, and provided at its upper 
end with a pulley 54 connected by a belt 55, 
with the pulley 41 on the shaft 37. Two 
ulleys 56 are provided above and on each 

side of the pulley 41 to change the direction 
of the belt. The shaft 53 is the power shaft, 
and may be connected to and driven by any 

the said shaft is rotated by the motor, the 
propellers will all be set in motion. 
One or more balancing planes 65 shown 

more particularly in Fig. 9 are arranged on 
each side of the central frame, being Sup 
orted by the frame of the adjacent wing, 

and the balancing planes are preferably near 
the front of the machine. The said plaies 
are constructed in any usual or desired man 
ner, preferably of a light substantially rec 

- tangular frame having a suitable covering. 
Each plane is supported between the body 
portions 66 of a pair of yokes, whose arms 
67 are secured to the adjacent strips of the 
wing, The planes are pivoted as at 68 be 
tween the yokes, and the inner pivot pin is 
provided with a rigid arm 69 depending 
therefrom. The yoke adjaceut to the arm 
is provided with laterally diverging arms 
it), and a pulley 71 is journaled in laterally 
extending spaced lugs 72 on each arm. A 
cord 73 has its central portion connected 
with an eye 74 on the arm 69. A pendulum 

movement in any suitable manner, near the 
front of the machine, the lower end having 
a weight 76 of suitable size, and the cord 73 
is connected with the shaft. 

a second series (33. The coverings are shaped 

shaft 75 is supported for lateral swinging 
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suitable motor. It will be evident that when 
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and is provided with a hand wheel 83 for 
The mast 19, to which 
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The connection between the planes and the 
pendulum shaft is stich that when the ma 
chine tips to one side. with a consequent 
swinging of the pendulum shaft, the balanc 
ing planes will be swung to compensate, thus 
automatically righting the hachine. 
The strips of the central frame are braced 

against each other by the angular brackets 
7 shewn in Figs. 1, 2, and 6, and forks S 
depend from the end uprights of the teen 
tral frame, between whose arms 79 are our 
naled rubber tired wheels 80, and braces S1 
are arranged between the arms and the 
frame. 
A controlling shaft 82 is journaled verti 

cally near the center of the central frame, 
operating the same. 
the guy wires supporting the side wings are 
connected, is braced by an arched brace 84, 
the shaft 44 being also braced by the same 
brace, and a similar brace 85 is provided for cover of fabric material on the under face 

of the frame, the cover being of greater 
length and breadth than the frame, and se 

the shaft, 45. 
The cord 73 passes through an eye 86 on 

the pendulum shaft, and buttons 87 are ar 
ranged on each side of the eye, to permit 
some lost movement. 
When the swinging frame shown in Fig. 8, 

is oscillated on the pivot pins 31 by means 
of the shaft 35, the rudder 21 is swung on 
its transverse axis, the free edge thereof be 
ing lifted or lowered to steer the flying ma-. 
chine vertically, that is, to raise or lower the 
Sae, 

rudder 22 is swung laterally on the auxiliary 
frame 23, and the planes 21 and 21 do not 
change their horizontal position, remaining 
in a linement and substantially horizontal. 
When however the swinging frame is 
moved, as before stated, and the wheel36 is 
turned, a combined movement is obtained, 
on the part of the rudder. This movement 
consists of lateral swinging of the plane 22, 
and vertical swinging of the plane 21, and 
the two planes may thus together act to bal 
ance the planes somewhat in the same man 
ner as the Warpable wing tips now in use. 
The plane 21" is fixed with respect to the 
plane 22, and moves with the said plane 22 
from side to side. 

| claim: 
1. in an aeroplane, a central frame, wings 

on each side of the frame, a frame extending. 
rearwardly from the central frame, and a 
rudder supported by said frame, said rud 
der comprising a plane hinged on a vertical 
axis to the frame, a second transverse piane 
at the center of said first named plane, and 
a third plane hinged to the rear edge of the 
second plane, segmental brackets secured to 
the ends of the third piane near the hinged 
edge, a swinging frame pivoted near the 
front of the central frame on a horizontal 
axis transversely of the central frame, a 

5 connection between the corners of the swing 

When the wheel 36 is turned the opposite end and side of the cover being pro 

ing frame and the adjacent and corresponding 
ends of the brackets, a shaft at the center of 
the swinging frame, a pulley at each end of 
said frame, and a cord connected with each 
side of the first plane, passing over the pull 
key at the adjacent end of the Swinging 
frane, and winding on the shaft. - 

2. In an aeroplane, a central frame, wings 
on each side of the frame, a frame extending 

rudder supported by said frame, said rudder 
comprising a plane hinged on a vertical axis 
to the frame, a transverse plane at the center 
hinged to the rear edge of the second plane, 
and a common means for swinging all of 
said planes. . 

3. in an aeroplane, a wing composed of a 
substantially, rectangular frame, rods: se 
cured on the upper face of the wing parallel 
with one side edge and with one endedge, a 

cured to the frame at the edges remote from 
the rods, and having rows of eyelets at the 
edges adjacent to the rods, and laces passing 
through the eyelets and over the rods. 4. In an aeroplane, a wing composed of a 
substantially rectangular open frame, and 
a cover on the under face of the frame and 
of greater area than the frame, and secured 
to the frame at one side and one end, the 
vided with spaced eyelets, a rod on the oppo 
site face of the frame from the cover and 
adjacent to the eyelets, and laces passing 
through the eyelets and over the rods. 

5. In an aeroplane, a wing composed of a 
-substantially rectangular open frame, and 
a cover on the frame, and of greater area. 
than the frame, and secured to the frame at 
side of the cover being provided with spaced 
eyelets, a rod on the opposite face of the 
frame from the cover and adjacent to the 
eyelets, and laces passing through the eye 
lets and over the rods. . . . 

'... 6. In an aeroplane, a wing composed of 
an open frame, a cover of fabric material 
on the frame, and secured thereto by adja 
cent sides, the other sides having spaced eye 
lets, rods on the opposite side of the frame 
from the cover and adjacent to the eyelets, 
and laces passing through the eyelets and 
over the rods. 

T. in an aeroplane, a main frame, a sup 
porting plane at each side of the main 
frame, a balancing plane at each side of the 
main frame and near the front thereof, said 
planes being mounted to Swing on an axis 
transverse to the main frame and at ap 
proximately the center of the balancing 
plane, an arm rigidly connected with each 
of the said planes for swinging the plane on 

rearwardly from the central frame, and a 
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one side and one end, the opposite end and 
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its axis, an endless cord connected with each limited swinging movement to the shaft 
of the said arms, a RE, E. side of without affecting the cord. 
each connection over which the cord passes, : A to 'Y'Yr a shaft pivoted to the main frame adjacent . ARTHUR ERRITT HOLBRO OK. 
to the cord, a weight on the lower end of Witnesses: 
the shaft, and a slidable connection between U. S. BARN sLEY, 
the cord and the shaft, for permitting a O. A. MATTINGLY. 


