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UNITED STATES PATENT OFFICE. 
SYDNEY BORMAN, OF ATTLEBORO, MASSACHUSETTS, 

FLYING-MACHINE. 

1,030,803. 

To all whom it may concern. - 
Be it known that I, SYDNEY BORMAN, a 

citizen of the United States, residing at At 
tleboro, in the county of Bristol and State 
of Massachusetts, have invented certain new 
and useful. Improvements in Flying-Ma 

10 

iliary planes. 
15 

chines, of 
cation. . . . . . . My invention relates to that type of flying 

which the following is a specifi 

machines wherein the structure is supported 
by the coöperation of one or more planes 
with a mechanical propulsive agent, and 
controlled by the angles of incidence of aux-. 
The essential objects of my invention are 

to provide an improved means for maintain 
ing the equilibrium of the machine; to pro 
vide a naturally operative conveniently lo 

20 

: chine: to render the machine capable of fa 

cated and effective device for operating the guiding, controlling, and elevating means: 
to facilitate the initial lifting of the ma 
cile disassemblage or ready conversion into 
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either a monoplane or a biplane; and to at 
tain these ends in a strong and light struc 
tl'e. . , , 

My invention consists in the construction, 
combination, and mode of operation of parts. 
set forth in and falling within the scope of 
the claims hereto appended. 
In the accompanying drawi 

3, are side, front end, and rear end eleva 
tions respectively of a machine embodying 
the various features of my invention in the 
preferred form, Fig. 4, a plan of the same 
with parts broken away, Fig. 5, a perspec 
tive diagrammatic view of the controlling 
device and its connections, Fig. 6, a frag 
mentary view of one of the end frames, 
Figs. 7, 8, and 9, detail views of the brace 
joints, IFigs. 10, and 11, detail views of the 
hangers, Fig. 12, a side elevation of my ma 
chine when assembled as a biplane, Figs. 13, 
14, 15, and 16 diagrammatic views of the 
arm operating connections, and Fig. 17, a 
detail of a stay hook. . 
The power supporting frame work of my 

machine may be of any form of construc 
tion suitable for carrying the several de 
tails of mechanism, the main planes, and 
auxiliary planes. In the for in thereof 
herein shown it consists essentially of hang 
ers 1, in this instance four in number, carry 

55 ing wheels 2, in their lower ends, and there 
connected by rods 4. Through perforated 

8. - 
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lugs 5 upon the hangers pass loosely arched 
end supports 7 sustained by springs' 8 de 
pending from the lugs 5. These supports 
are connected at their lower ends by side 
rods 9 and end rods 10. Connecting the 
centers of the end rods is a third rod 11. 
Fixed to the supports 7 above and inter 
spaced from the rods 9 is a floor 12 consist 
ing of a framework of rods upon which is 
the power plant 15 and seat. 16. The floor 
12 is preferably upwardly inclined toward 
its forward end. The tops of the supports 7 
are fixed to a long rod 18 which constitutes 
the axis of the entire frame. Inclosed by 
the real support 7 is a standard extending 
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70 
from the floor 12 to the arched portion of . 
the support. An angular standard 20 is lo 
cated upon the floor in advance of the first 
standard, and journaled in these standards 
is a propeller shaft 22 inclined upwardly to 
ward its rear, carrying the propeller blades 
23 and a sprocket wheel 24, connected by a 
chain 25 to a second sprocket wheel 26 upon 
the shaft 27 driven by the power plant 15. 
Attached to an intermediate portion of 

the rod 18 are angular braces 30 and 31 con 
nected at their apexes by a horizontal 
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80 

brace 32. For a purpose later to be detailed 
it is desirable that these braces be capable 

- of being separated into their constituent 
ngs which form. 

a part of this specification, Figures 1, 2, and 
parts, therefore, they are constructed as fol 
lows, reference being had particularly to 
Figs. 1, 7, 8, 9, 10 and 11. The frame 30 
comprises the rods 33 and 34. Fixed in the 
top of each rod is a loop or eye 35 loosely in 
closing the brace 32 where the loops are held 
by removable pins 36 in the brace, as shown 
in Fig. 9. The lower ends of the rods 33, 
34 are tubular and, as shown in Fig. S pro 
vided with openings 35'. The tubular ends 
are slid over inclined projections 37 fixed to 
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95 

or integral with the rod 18 as shown in Fig. 
. . In the present instance the projection is 
provided with an integral ring 3S brazed 
to the rod. The member 37 also has per 
forations 39 adapted to register with the 
perforations 35'. The described parts are 
united by pins 40 passing through the open 
ings 35' and 37. One of these pins is shown 
inserted in Fig. S. Two other projections 
2 similar to those already described are lo 

cated intermediate the members 37 for a use 
hereinafter referred to. Upon the lower 
portion of each rod 33 is a lug 44, as shown 
in Fig. S, provided with a lateral pin 45. 
Just forward of each rod 34 on the rod 18 is 
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2 1,030,803 

a like lug 46 provided with a lateral pin-47 S8, 89, and 90 to which are fixed the wings 
similar to pin 45, as shown in Figs. 10 and 

- member 46, 47 is fixed to the rod 18 adjacent 

member 49 and forward member 42 are fixed 
members 51 and 52 similar in detailty the 

0. 

15 

11. A member 49, similar in details to the 

the rearmost member 42. Upon the rod 11 
in vertical alinement respectively with the 

member 49. . . a 
Mounted upon an intermediate portion of 

the described framework are two main 
planes indicated in a general way as 54 ex 
tending laterally from both sides of the 
frame. These planes are similar in all re-. 
spects and a description of one will serve for 
both. It will be further understood that if 
preferred a single broad plane may be em 
ployed in place of two planes. Each plane 

- 54, in the present instance comprises two 

. . curved cross section provided upon their in 
ner edges with cavities 59 and 60 adapted to 
receive respectively the pins 47 and 45, as 

similar sections 57 of the usual material and 

shown in Fig. 4. It will be noted that the 

are further supported by stays certain of 

30 

planes 54 are upwardly inclined in a for 
ward direction. The bodies of the planes 

which are identified as 62, Ely COL 
yerging in the shanks of hooks 63 shown in Fig. 17 adapted to engage eyes 63 upon the 
frame. In the drawings are shown stays for. 
sustaining the various extended portions of 
the machine but are notherein numbered and described, since the arrangement and 

40 

number of the same are a matter-of choice 
and form no part of the present invention. 
The frame of my machine includes rods 

64 diverging laterally and inclined up 
yardly and forwardly, fixed to the floor 12. 
In their outer ends is journaled a shaft 65 
further supported in lugs 66 upon the rod 
18, and fixed to which is a vertical lever 67. 
Also fixed to each side of the center of the 
shaft. 65 is a horizontally disposed oblong 

45 

50 

elevating plane 68. Similarly inclined rods 
70 extend rearwardly from the floor 12 and 
carry the shaft 71 rotatable in lugs 72, upon 
rod 18 and carrying a like fixed lever-73 and 
elevating planes 74. These planes are in 
tended to elevate or lower the course of the machine. 

Fixed to opposite ends of the rod 18 mid 
way their lengths are oblong vertical frames 
77 and 78. In the forward part of the front 
frame 77 are pivotally mounted in axial 
alinement one above the other wings, vanes 
or blades 79,80, and 81. Similar members 
83, 84, and 85 are likewise mounted in the 
frame 78. The pivotal connections of these 
blades may be of any preferred construc 
tion, but in the present instance these con 

60 

nections, which are similar in both frames, are shown in Fig. 6. Interspaced lugs 86 
lipon the front member of the frame form 65 bearings for the ends of independent pintles 

19, 80, and 81. To the respective pintles are 
vers 91, -92, and 93. Similar levers 94, 95, 
and 96 are fixed to the pintles of wings 83, 
84, and 85. The central blades 80 and 81. 
are rudders and are intended to determine 

equilibrium of the machine. One of the de 

the use of both. ...: 

and elevating planes and their connections, 
will now be described. Reference being had 
particularly to Fig. 5. Projecting down 
wardly from an intermediate portion of the 
rod 18 is a pin or rod 99 upon which are piv 
oted at their centers three arms or levers 
100, 101, 102. Also fixed upon opposite 
sides of the rod 18 at the rear of the rod 99 
are two eyes or guides 103. Upon the floor 
12 of the frame are standards 105 support 
ing bearings 107 in which is journaled a 
shaft 109 disposed lengthwise of the frame 
and to whose forward end is fixed midway 
its length an arm or lever 110, and to whose 
rear end is fixed a vertical yoke 11 in whose 
ends are pivoted trunnions 113 upon a sleeve 
114 in which is journaled a handlebar. 115 
having handles 116. The last described 
parts will be observed to constitute a univer 

00 sal joint. A vertical arm: 18 is fixed at its 
central point upon the bar 115. 
... Referring to Figs. 13 to 16 inclusive it will 
be observed that the arms 91, 100 and 94 are 
connected at their ends by cords or wires 
120; arms 92, 101, and 95 by wires 121 which 

The mechanism for controlling the vanes 

fixed at their centers horizontal arms or le- . 

70 

the direction of the machine, while the up- . 
per and lower-blades 79, 81, and 83, 85 are 
intended for balancing or maintaining the 75, 
scribed fraries and its contained wings may 
be omitted, but better results are attained by 

80 
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105 
are crossed between arms 101 and 95; arms . 
93,100 and 96 by wires. 122 which are crossed 
between the arms 93 and 100 as well as be-, 
tween arms 100 and 96; arms 67,102 and 73 
by cords 123 which are crossed between the 
arms 102 and 73. By virtue of the above de 
scribed connections it will be noted that a 

110 

vibration of the arm 100 moves the balanc 
ing blades 79 and 83 in the same lateral di 
rection, and at the same time moves the 
blades 81 and 85 together in a lateral direc 
tion opposite to the direction of blades 79 
and 83, as shown in Fig. 5. The vibration 
of the arm 101 moves the rudder blades 80 
and 84 in a lateral direction opposite each 
other; and the arm 102 moves the elevating 
planes 68 and 74 to opposite vertical inclina 
tions. 
The arms 100, 101, and 102 are connected 

with the operating device or mechanism 
thus. Cords, wires, rods or flexible members 
125 connect the ends of arms 100 and 110 

I.20. 

25 

through the guides 103. Similar members 
126 connect the ends of arms 101 with each 
side of the center or ends of the handle bar 30 
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115. The ends of the arms 102 and 118 are i. 
between said balancing blades, and vibra also connected by similar members 127. . 

From the above description it will be seen 
that if the machine tilts or dips to the right, 
the operator by elevating the right end of 
the handlebar will turn the upper Af 
blades 79, 83 to the right, and the lower bal 

10 

ancing blades 81 and 85 to the left, into the 
positions shown in Fig. 5. The rudder 
blades 80 and 84, as their name implies, con 
trols the direction of the machine in a hori 
zontal plane. In order to direct the machine toward the right the operator pulls the right 

15 
end of the handle bar toward himself thus 
throwing the forward rudder blade to the 
left and the rear rudder blade to the right. 
The elevating planes 68 and 74 control the. 
vertical inclination of the machine. If the 
latter is falling and it is desired to bring the 

20 machine to a horizontal position the oper 
ator pulls upwardly simultaneously both 
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handles 116 which rotates the handle bar 
and its arm 118 thus elevating the forward 
edges of the planes 68 and depressing the 
forward edges of the planes 74. The entire 
control of the machine is thus assured by 
simple and instinctive motions of the oper 
ator and without the removal of the hands 
from the handles 116. 
A purpose of this invention is to make the 

machine readily convertible into a biplane 
when desired. The latter arrangement is 
shown in Fig. 12. To effect this change the 
rods 32 and the angular brace 31 are re 
moved and discarded. The sections 57 of 
the rear plane 54 are removed and attached 
to the pins 51 and 52 in the lower part of the 
machine frame. This change is possible by 
virtue of the described pin connections 45 
and 47. In order to bring the upper and 
lower main planes into vertical alinement the 
tubular rods 33 and 34 are removed from the 
projections 37 and engaged with the projec 
tions 42 by means of the described pin and 
slot connections 40 and 35. 
The angular inclination of the propeller 

shaft 22 in an upward direction toward its 
rear tends to depress the rear of the machine 
and thus assists in elevating the forward 
end of the inachine which is particularly ad 
vantageous in the initial raising of the ma 
chine. - 
The above description is thought to sufi 

ciently indicate the operation of the ma 
chine. 

I do not desire to be limited to the exact 
details of construction shown and described, 
for various modifications will occur to a per 
son skilled in the art. 
What I claim, is, - . 
1. In a flying machine, the combination 

with the frame and main plane, of vertical 
balancing blades pivotally mounted upon 
the frame in advance of Said plane and 
adapted to swing laterally, and means upon 

the frame for swinging the blades, blades 
tory means for causing said intermediate 
blades to serve as rudders 

2. In a flying machine, the combination 
with the supporting frame and main plane, 
of balancing blades pivotally mounted in 
the frame one above the other, blades be 
tween said balancing blades and vibratory 
connections controlled from the frame laterally dis whereby said blades may be 
tended in opposite directions. - 

3. In a flying machine, the combination 
with the frame and main plane, of upright 
balancing blades pivotally mounted upon 
the frame in vertical alinement with each 

8 . 

70 

75 

80 

other and at Substantially right angles to the 
between the balancing blades, vibratory 
means for actuating said rudder blades, and 
means upon the frame for laterally distend 
ing the balancing blades independently of 
the rudder blade. . 

4. In a flying machine, the combination 
with the frame and main plane, of a plu 
rality of vertical balancing blades pivotally 
mounted upon the frame one above the 
other and at substantially right angles to the 
main plane, Ineans in the frame for swing 
ing one balancing blade in 'one direction, 
and means actuated by the first mentioned 
means for simultaneously swinging another 
balancing blade in another direction, a rud 
der blade intermediate said balancing blades 
and in the same frame. 

5. In a flying machine, the combination 
with the supporting frame and main plane, 
of vertically disposed balancing blades, pin 
tles in the frame one above the other to 
which the blades are fixed, means to turn the pintles to vary the angles of presentation of 
the blades, and a rudder blade upon the 
frame intermediate the balancing blades and 
vibratory means for actuating said rudder 
blades independent of the balancing blades. 

6. In a flying machine, the combination 
with the main frame of auxiliary frames 
upon the front and rear of said frame, bal 
ancing blades pivotally mounted one above 
the other in each auxiliary frame, a rudder 
blade pivotally mounted in each frame in 
terniediate the balancing blades, a plane. 

main plane, a rudder blade upon the frame 
85 

90 

95 

100 

105 

110 

5 

mounted on the main frame, and vibratory 
connections controlled from the main frame 
whereby the balancing blades in each aux 
iliary frame may be simultaneously moved 
outward laterally. 

7. In a flying machine, the combination 
With an axial rod and a supporting frame, 
of a main plane upon the rod, auxiliary ver 
tical frames fixed intermediate their lengths 
to the ends of the rod, rudder blades pivot 
ally mounted at intermediate points in the 
auxiliary frames, balancing blades pivotally 
mounted in the auxiliary frames above the 

120 

125 

130 
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rudder blades, balancing blades pivotally 
mounted in the auxiliary frames below the 
rudder blades, and means controlled from 
the main frame for swinging the upper bal 
ancing blades in one direction and the lower 
balancing blades in another direction, 

8. In a flying machine, the combination - with the supporting frame and main plane, 
10 

15 

20 

25 

30 

40 

of a vertical rudder blade and vertical bal ancing blades pivotally mounted in the for 
ward end of the frame, horizontal elevating 
planes pivotally mounted in the frame adja 
cent the blades, a universally, movable han 
dlebar in the frame, and independent con 
nections between the handle bar and the bal 
ancing blades, the rudder, and the elevating planes whereby ail of said parts may be op 
erated from the said handlebar. 

9. In a flying machine, the combination 
with the supporting frame and main plane, 
of a rudder blade, and balancing blades ar-, 
ranged in vertical alinement and at Substan 
tially right angles to the main plane, hori 
Zontally disposed elevating planes adjacent 
the blades, pintles upon which the rudder 
blade, the balancing blades, and the elevat 
ing planes are mounted, arms upon each pin 
tle, two arm levers pivotally mounted in the 
frame, members connecting the ends of the 
pintle arms to the ends of the levers, a uni 
versally movable handlebar in the frame, 
and connections between the handlebars and 
the ends of the levers...s.. . . . . ." 

10. In a flying machine; the combination 
with a supporting frame and main plane, of a standard upon the frame, a rod journaled. 
in the standard, a handlebar, a universal 
joint connection between the rod and bar, 
an arm upon the rod, balancing blades piv 
totally;mounted in the frame provided with 
lateral arms, a lever on the frame, members 
connecting the lever and the blade arms, 
and members connecting said leyer with the 

... arrhupon the rod.. 
In a flying machine, the combination 

ha Supporting frame and a main plane, of 
a standard upon the frame, a rod journaled 
in the standard, a handle bar, a universal 

end of the frame lateral arms upon the 
blades, a lever on the frame, uncrossed mem 

55 

60 

joint connection between the rod and bar, 
50 an arm upon the rod, an upper and lower 

balancing blade pivotally mounted on each 

bers connecting the lever with the arms of 
both upper blades, crossed members connect 
ing: the arms of the lower blades to said 
lever, and members connecting the ends of 
said lever with the ends of the arm upon 
the rod. 

12. In a flying machine, the combination. 
with a supporting frame and a main plane, of 
a standard upon the frame, a rod journaled 
in the standard, a handlebar, a universal 
joint connection between the rod and bar, 

65 an arm upon the rod, an upper and lower 

balancing blade pivotally mounted on each 
end of the frame, a rudder blade upon each 
end of the frame, lateral arms upon all the 
blades, levers pivotally mounted upon an in 
termediate portion of the frame, uncrossed 

one lever with the arms members connectin 
of both upper blades, crossed members con 
necting the same lever with the arms of the 

R 

s 

lower blades, uncrossed members connecting 
the secondarm with the arms of one rudder 
blade, crossed members connecting the sec 
ond arm with the arms of the other rudder 
blade, members connecting the ends of the 
first lever with the ends of the arm upon 
the rod, and members connecting the ends of 
the handlebar. 

13. In a flying inachine, the combination 
with a supporting frame and a main plane, 
of a standard upon the frame, a rod jour 
naled in the standard, a handle bar, a uni 
versal joint connection between the rod and 
bar, an arm upon the rod, an arm upon the 
handlebar, an upper and lower balancing 
blade pivotally mounted on each end of the 
frame, a rudder blade upon each end of the 

75 

so 
the second lever to opposite the center upon . . . 

85 

90 

frame, lateral arms upon all the blades, 
of the frame, elevating planes fixed to the 
shafts, arms fixed to the shafts, three levers 
pivotally mounted upon an intermediate 
portion of the frame, uncrossed members 

shafts rotatably mounted adjacent both ends. 
95 

connecting the first lever with the arms of 
both upper blades, crossed members connect 
ing ... first lever with the arms of the lower 
blades, uncrossed members connecting the 100 
second arm with the arms of one rudder 
blade, crossed members connecting the sec 
ond arm with the arms of the other rudder 
blade, uncrossed members connecting the 05 
third lever with the arms of one rotatable 
shaft, crossed members connecting the third 
lever, with the arms of the other rotatable 

first lever with the ends of the arm upon the 
ond lever to different points upon the handle 
third lever to the arm upon the handle bar. 
of a frame comprising upper and lower 
longitudinal bars, lugs upon both bars, lat 
eral pins in the lugs, main planes each com 
prising two sections, each section being pro 
vided with marginal cavities adapted to re 
ceive the pins. . 

15. In a flying machine, the combination 
of a frame comprising upper and lower 

upper bar and detachable therefrom, a plane 

margin of the plane, means upon the brace 

rod, members connecting the ends of the sec 
bar, and members connecting the ends of the 

14. In a flying machine, the combination 

longitudinal bars and uprights connecting 
the bars, an angular brace resting upon the 

! for engaging the forward margin of the 

shaft, members connecting the ends of the 
0. 

5 

20 

125. 
mounted transversely of the frame, means 
upon the upper bar for engaging the rear. 

130 

  



1,030,808 
plane, and interspaced lugs upon the lower 
rod provided with lateral pins. 

16. In a flying machine the combination 
of a frame comprising an axial bar trian 

10 

5 

gular braces fixed to the upper bar a hori 
zontal brace connecting the apexes of the 
triangular braces, transversely disposed 
planes connected at their rear margins to 
the upper bar, and at their forward margins 
connected to the triangular braces, and stays 
connecting the margins of the planes with 
the braces. 

17. In a flying machine, the combination 
of a frame comprising upper and lower 
longitudinal bars, uprights connecting the 
bars, inclined projections upon the upper 

bar, lugs lipon the lower bar, laterally pro 
jecting pins in the lugs, a triangular brace 
comprising tubular rods inclosing the pro 
jections, pins loosely traversing the tubular 
rods and the projections, a lug upon the 

5 

20 

lower portion of tubular rod, a second lug 
upon the upper bar adjacent the second tu 
bular rod, trainsversely disposed pins fixed 
in both the latter lugs and projecting later 
ally therefrom. 

In testimony whereof I have affixed my 
signature in presence of two witnesses. 

. . . . SYDNEY BORMAN. 
Witnesses: . - 

HoRATIOE. BELLows, 
WALTER LOUIS FROST. 
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