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- To all whom it may concern:

Be it known that £, Avpurr H. Faizprr, |
United States, residing at Dal- |
timore, State of Maryland, have invented |
certain new and usefui Improvements in |
Flying-Machines, of which the following is |
a specification, ' j
This invention comprehends cortain new |
and useful improverments in flying machines ‘
of the heavier than air type and the inven- '
|

|

I

|

|

tion has for its primary object a machine of .
waich will be light, strong
and. durable, exposing a maximuam amonnt
of superficial area without occupying any
considerable amount of ground space. when
at rest.  And the invention has for a fur
ther object a machine of this character in
which the varicus steering and equilibrinm
restoring devices may be easily controiled by
& single operator monnted upon one of the
horizontal planes of the machine,

With these and other objects in view as |
will more fully appear as the description |
broceeds, the luvention consists in certain
constructions, arrangements and combina.
tions of the parts that T shall hereinafter
fully describe and elaim.

Tor a full understanding of
reference s fo be had to the
seription and accompanying
which

Figure 1 is a perspective view of o flying

the invention,

following dJe-
drawings in

Specifdeation of Letters Patent,
Y :

machine conseructed in accordance with m v |
present mvention; Fig, 2 is a side elovation !

thereof:s ¥ig. 3 is a horizontal sectional view,
bon being taken on the line 3--3 of

i

- is p detail transverse seq-

s ave referred
wing deseripbion and indicated
i all the views of the fecompanying draw- |
s | anee o ) |

cenetion of my -

it first be under-
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posed plane 1 which extends downwardly
throughout practically the entire machine,
two Inclined planes 2 which extend laterally
and upwardly from the upper edge of the
plane 1, two vertical planes 8 which extend
upwardly from the onter edge of the planes
2, and laterally and downwardly extending
planes 4 which also project from the outer
edges of the respective planes 2.

Fach of the planes 8 and 4 includes
. b Ue pla !
pivoted steering sections that are designated

[8,6,7,8,9,10,11 and 12 respectively., The
I pivoted plane sections 7

and 8 are mounted
to -move about vertical axes to one side or
the other of tlie plancs 3, while the sections

9, 10, 11 and 12 are mounted to move af .
70

right angles to the planes'4. The following
controlling devices have been devised for the
movement of these seetions:
that arms 18 project Iaterally in opposite di-
rections from the frames which form part of

the planes 8, at the forward UPPLr COrners’

thereof, and thet cords or cables 14 are se-
cired ab their front ends to the sections 5
and 7 and pass over
aries 13, thence downwardly and over pul-
leys carried by the arms 15 and finally pass
around the dram 16, Other cords or ‘eables
17 ave connected {6 the free ands of the sec-
tions 6 and 8 and said cords 17 are also con-
nected to the cords 14 as shown, wherehby
when the drwm 16 is turned in olie direction,
or the reverse, the wings 5, 6, 7 and § will
Ul be swung in the sawe direction. A simi.
I arrangement controls the sections 9, 10,
and 12, For instance, it will be seen that
1e cords or cables 18 ave connected to the
clions 9 and 10, and that other cords 19

.
bt 2%

b el ld

w

¢

3t

that the cords 18 pass over the pulleys which
ave carried by the ;
upon the drum 16, Flence it will be scen
hat by tuining said dram in one dirvection or
' these movable sections above
i may he swung in the desired di-
s portion of the machine also
orizontal plane 90 which inter-
'fo the rear edge of this
movable section substentially
i

To

i

plane 20 is a

Ki

of horse-shoe shape as indicated af 91,

move this section 21 up and down, T secure.
0 1t an upwardly extending cord or cahle 99

. | =
and & downwardly axtending cord or cable

It will be noted -

pulleys carried by the

> connected to the sections 10 and 12 and -

arms 15 and also wind
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93. The cable 22 extends forwardly and

- over a pulley 24 which is carried by an arm
95 extending rearwardly froin fthe frame-
work at the point of juncture of the rear
edges of the planes 1 and 2. The cord 22
thence extends forwardly and downwardly
over a pulley 26 and is secured at one end

. to'a hand lever 27 fulcrumed intermediate of

10

its ends on the main horizontal plane 20
near the front edge thereof. The cord or
cable 23 extends downwardly and forwardly

_over a pulley carried by an arm 28 similar

e

20

25

to the arm 25 and thence extends forwardly
and upwardly over a pulley 29 to the lower
arm of the hand lever 27 as indicated at 30.
Movably connected to the front edge of the
plane 20 is a horizontally disposed section
31 which is substantially of the same trans-
verse extent as the plane 20 and which is
spaced - therefrom to provide clearance for
the propellers 32. Upper and lower cords
33 are connected to the arm 34 that projects
upwardly and downwardly from the section
31, the said cords 33 passing rearwardly
over pulleys 35 and being secured to the
upper and lower arms of the hand lever 27.
By this means it will be understood that by

- moving the hand lever 27.in one direction

30

35

40

+" main vertical plane 1 and are spaced there-’

45

50

or the reverse, the horse shoe shaped section
91 and the front section 81 may be moved. in
‘opposite directions so as to assist in the
risirig or descending movement of the ma-
chine while in flight. ’

As best seen in Fig. 1, the main vertical
plane 1 extends downwardly below the main
horizontal plane 20.. Underneath the plane
20 and spaced theréfrom are two pairs of
vertical and horizontal longitudinally ex-

" ‘tending planes bisecting -each other, said

pairs being located on opposite sides of the
main-vertical plane 1 and being designated
respectively 86 and 87. These planes 36 and
" 87 “are tiltably connected by braces to the

from as clearly illustrated in Fig. 1. The
planes 36 and 37 terminate short of the rear
gdge of the main vertical plane 1 and to the
téddr ends of said planes 36 and 37, movable

+ rudder sections 88 are connected, said sections

also embodying horizontal and vertical
planes bisecting each other. In order to
.move these sections 38, each one has secured

_ to'its rear end a cable 39 which extends up-

55
60

65

.~ wardly over a pulley 40 to the hand lever

97. Another cord or cable 41 is secured to
the réar end of the section 38 and extends
downwardly and forwardly over a pulley 42
thence upwardly to the lower arm of the

hand lever 27. Secured to and movable

“with the rear end of each movable section 38
is a spreading device 43 which embodies re-
tarding sections that are V-shaped in cross
section and that are adapted to be spread
out after the manner of an umbrella. They
are so connected at their front ends to the

‘spreadinig_
y

867,369

rear ends of the sections 38 that their rear -
ends may be spread apart from each other

and near such ends they have connected to
thein spreader arms 44. The inner ends of
these arms are connected to a collar 45 which

“slides on a rod 46 which forms the central

70

brace of the section 38 which projects rear--

wardly thevefrom.

the collar 45 to which they are connected so

‘that by pulling upon said cable 47 ‘the
arms will be’straightened out and thereby-

spread the rear ends of the sections 43 apart.

A cord or cable 47 is-
1 connected to one or more of the arms 44 and

75.

By moving the rudder section 38 the ma- -

chine may be assisted in being steered, while

80

at the same time, the spreading apart of'"

the rear ends of the V-shaped sections which:

form part of che spreading retarding device

43 will not only further assist in the steering”

operation, but will when desired, serve to
retard the forward movement of the ma-
chine :and thereby tend to bring the same to
a standstill, if for instance, one of the re-
tarding devices be spread, and the other
remain contracted. A spring 48 tends to
draw such rear ends inwardly.  As the cords
47 ¢ome to.a common point they are con-
nected by & cord or cable 49 to the rear edge

. of the horse shoe shaped section 21 so that
"as sald section is moved up or down, the

section 43 will be opened or Ifermitted to
close. The central longitudinally extending
brace rod 50 of the plane 1 projects rear-

85

90

95 .

wardly between and beyond the two sets of

devices 43 and has secured to it
preferab '
tion 51. This section is connected by a cord
52, to the rear edge of the section 21 and is
also coinnected by another cord 53 to the
cord 49, so that the up and down movement

100

by universal joint, a rudder sec-"

105

of the section 21 will impart movement to
the section 51. - This portion of the machine -

just described, also embodies side wings 54.
These are connected to the side edges of the
planes 86 and 37 and may be moved up-

‘110

wardly . by means of cords 55 coinected to "
the cords 39 and may be moved downwardly
by cords 56 connected to-the cords 41 at .

opposite sides of the inachire respectively.’ '

The plane 1  extends downwardly below

the planes 36 and 37 and is connected to the’

middle of a framework 57 embodying any
desired number of box like frames extending

kind of ¢loth, the same being mounted upon

lon%itudin'ally and covered with silk or any-

‘115

120

a ground supporting. framework 58, carried :

by the front and rear wheels 59. This lowér-- :

most framework has a space 60 for the mo-
tors 61, the drive shafts of which are con-
nected to the countershafts 62 which run the
lower front and rear propellers 63. “The

“upper front propellers 32 are connected to

the shafts 62 by sprocket chains 64 or the

like. In connection with this lowermost por- -

tion of the machine, there are laterally ex-

".r

125

130
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ending wings 05 which may be moved front
and rear or up and down in any desired
direction by any desired means. This por-
tion of the machine, as best seen in Fig, 3,
embodies upwardly and downwardly moy-
ing wings 66 which are connected to the
framework at their fiont edges, the move-
ments of said wings being free and limited
by upper and lower stops 66°,

67 designates rudders which have a uni-
versal joint connection with the shaft 62 at
the rear ends of the latter. As Dest seen in
Fig. 2 each of the rudders 67 may be moved
upwardly by means of a cord or cable 68
which is connected thereto and which is
also connected to the cord or cable 39, and
each of these rudders 67 may be moved
downwardly by means of a cord or cable 69
which is secured thereto and which extends
downwardly and forwardly over a pulley 70,
said cord 69 being connected to the cable 56
as indicated at 71. p

It will be understood that the box-like
frames ‘which compose the framework 57

are arranged in front and rear. sections, the.

front section being capable of being shifted
or moved upwardly or downwardly as. de-
sired. Tt is also to be understood that the
laterally extending wings 65 have cables con-
nected thereto as illustrated in the drawings,
and that their tips also have cables con-
nected’ thereto, these several cables being
connected to the hand lever which moves the
other parts as hereinbefore described, or to
any other hand lever whereby the tips may
be raised or lowered, or the wing as a whole
raised or lowered. :

Having thus described the invention, what
is claimed as new is: :

1. In a flying machine, horizontal and
vertical planes bisecting each other, means
for propelling the machine, outwardly: and
upwardly projecting planes sécured to the
upper edge of the vertical plane, outwardly
and downwardly projecting planes secured
to the outer ends of the upwardly and out-

- wardly projecting planes, vertically extend-

50

55

60
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ing planes secured to the upwardly and out-
wardly projecting planes at the outer ends
thereof, laterally movable sections carried
by said last named planes and movable sec-
tions carried by the outwardly and down-
wardly projecting planes, and means for
moving sald sections.

2. In a flying machine, horizontal and
vertical planes bisecting each other, means
for propelling the machine, outwardly and

lipwardly projecting planes secured fo the

upper edge of the vertical plane, outwardly
and downwardly .projecting planes secured
to the outer ends of the upwardly and out-
wardly projecting planes, vertically extend-
ing planes secured to the upwardly and out-
wardly prejecting planes at the outer ends
thereot, laterally movable sections carried

&8

Lt

by said last named planés and movable sec-
tions carried by the outwardly and down-

wardly projecting planes, and means . for

moving said sections simultanequsly.

3. In a flying machine, horizontal and 4,
vertical planes bisecting each other, means
for propelling the machine, outwardly and
upwardly projecting planes secured fo the
upper edge of the vertical plane, outwardly
and downwardly projecting planes secured ;4
to the outer ends of the upwardly and out-
wardly projecting planes, vertically extend-
ing planes secured to the upwardly and out-
wardly projecting planes at the outer ends
thereof, laterally movable sections carried gq
by said last named planes.and movable sec- .
tions carried by the outwardly and down-
wardly projecting planes, means for moving
said sections, cables connected to said sec-
tions for moving the same, and an operating gx
drumn around which said cables wind.

4. In a flying machine, the combinaiion
with a main supporting framework includ-
ing a horizontal and a vertical plane, a
horse-shoe shaped section’ conmected to the gg
vear end of the horizontal plane, a verti- -
cally disposed movable section connected to
the rear end of the vertical plane within the
arc of said rear section, and means for mov-
ing said sections. 95

5. In a flying machine, the combination
with the main supporting framework em-
bodying a vertical plane, of two pairs of
longitudinally extending planes arranged

- on opposite sides of said vertical plane each 100

including a vertical plane and a horizontal

plane bisecting each other, movable sections

connected at their front ends to-the rear ends

of said last named planes, and means for

nioving said sections. 10F
6. In a flying ‘'machine, the combination

of vertical and horizontal planes connected

together, a series of bex like structures con-

nected to the lower end of the vertical

plane; shafts mounted in said structures, 110

front and rear propellers carried by said

shafts, propellers journaled on the said

horizontal plane above said structures, and

an operative connection between said shafts

and said last named propellers. 115
7. The.combination with a main sapport-

ing framework, of ruddeér sections 38 pivot-

ally connected to the framework, means for -

| moving said rudder sections as a whole, and

spreading devices carried by the rudder sec- 120
tlons 38, each of said supporting devices
embodying Y-shaped sections that are pivot-
ally connected at their frout ends fo the.
radder section 88, so that the ends of said-

V-shaped sections may be spread apart from 125

each other, spreader arms connected to said"
V-shaped sections, a supporting rod, a collar’
mounted to slide on said rod and connected
to the supporting arms, and means for mov-
ing said collar. '

120
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8. In a flying machine, the combination
with a’main supporting framework embody-
ing a vertical plane, of two pairs of longi-
tudinally cxtending planes arranged on op-
posite sides of said vertical plane, movable
sections V-shape in cross section, connected
at their front ends to the rear ends of said
last named planes, means for moving said
sections as a ‘vhole, and means for spread-

apart. : .
In testimony whereof I affix my signature
n presence of two witnesses, - v

. \: .
ALBERT HUGO FRIEDEL. [ s]

ing the rear ends of said V-shape sections 10

" Witnesses:
W. N. Woobsox,
Freperick S. StrTr.



