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| AFRROPLANIL,

Application filed September 21, 1921, Serial No. 502,126.

T all aehom 16 may CoNcerit.

Be it known that I, Rorra V. NORRIS; 2
sitizen of the United States, residing at
Porterville, in the county of
Siate of Californis, have invented certain
new and usetul Improvements in  Aero-
planes, of which the
fication.

My invention relates to that class of aero-~
planes in which the fuselage 1is pendu-
tously suspended from the plane-structure

and is adapted by its relative movement to
provide for controlling the longitudinal and
[ateral balance and the steerng of the ma-
chine. - - _
The object of my inveution 18 Lo provide
a simple and effective aeroplane of this type
in which the equilibrium control 1s not left
wholly to the
ments of the fuselage but is under the -
et control of the aviator, through his dis-
cretionary manipulation of the lines con-
necting the fuselage and plane-structure,
whereby their relative automatic move-
ments due to the pendulously suspended
fuselage are defined and controlled; and
the whole plane-structure thus caused 1o
cestore and maintain the equilibrium.
With this and other objects in view, my
‘nvention consists in the novel aeroplane
which I shall now fully describe by ref-
erence to the accompanying drawings,
though it is to be understood that while I
have herein illustrated my aeroplane in 1S
best form, various changes m construction
and arrangement may be made, withoug
affecting the essential features of my m-
vention as defined by my attached claims.
Tn the drawings—
Fig. 1 is a side elevation of my aero-
plane. - - o

" Tig. 2 is a plan view of the same.

Fie. 3 is a detailed plan view of one of
outermost horizontal braces

o

the rudders. -

Fig. 4 is a part sectional rear elevation oz
the complete aeroplane, taken 1n the direc-
tion of the arrow on the line 4—4 ot Fig. 1.

fl::ru'get;:"lj o the fuselage and power transmib-

fino mechanism. - o )
Hig. 6 1s a detailed sectional plan of the

Tn the drawings, the reierence numerals
1 designate lifting planes, which are formed
in any suitable and well known manner, and
are preierably,

Tulare and

following is a specl-

automatic pendulous move-

Mo 5 is a central vertical section, en--

aleeve 16 SllI'l‘OllIldiIlg Sald Sh&ft

though not essentially, ar~

ranged in pairs, as biplanes, one membper of
each pair being above the other. One set

of planes 1s in
the rear, and horizontal braces 2 and guy
wires 8 hold all the planes in their respec-
tive positions to form a rigld structitre of
1o form shown in Figs. 1, 2 and 4 of the
Arawings. - S

A fuselage 4 is hung from the apPTOX1-
mate center of the plane structure, and 18
capable of swinging movement with re-
spect to
‘o remain horizontal even though the plane
tructure be tilted to a considerable angle,
oither fore and aft or laterally. To permit
such relative movement on the part of the
fuselage 4, it is hung by 2 tubular suspen-

front, and the other 1s 1n '
60

said plane structure, to permis 1t

6o

70

<ion member 5, having a ball and socket

connection 6 with a housing member 7,
mounted upon the braces 2 approximately
midway between the front and rear planes.

The relative movement of the plane struc-
ture with respect to the fuselage 4 15 con-
trolled by means of Tour cables. Two of
these, indicated by the numerals 8 and 8" in
Fie. 1, extend forwardly
from the fuselage, and are fastened to the
front and rear planes at 9 and 97 respec-
tively, said points of fastening being in the
1ateral centers of the respective planes.
Qaid cables enter the fuselage at its front
and rear ends respectively, and. PASSIng
over guide pulleys 10 and 107, Fig. 5, are

wound upon a drum 11 in such a manner

of

that, npon rotation said drum 11, one

“cable ig drawn in and the other paid out,
thus tilting the plane structure endwise

L

with rvespect to the fuselage. It desired, the

cables 8 and 8’ may be one continuous cable,

fastened at 1ts center to the drum 11. The
Figs, 2 and 4,
fuselage 4, and are

other two cables
extend laterally from the
fastened, at 13 and 13

12 and 127,

‘respectively, to
9. Sald cables
19’ are wound upon a drum 14, Fig.
5, in a manner similar to the cables 8 and
8’. so that, by rotation of said drum 14, the
plane structure 1s tilted laterally.

The drum 11-is fixed upon a vertical shaft

15, and the drum 14 is similarly fixed upon a

12 and

5. Hand wheels 17 and 18 respectively, are
provided for independently turning said
shafts and their drums. The lateral cables
19 and 127 pass through guides 19 and 197,

Figs. 1 and 2, which are carried upon the

and rearwardly

See g,
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~outer ends.of arms 20 and 20" respectively,

o

o 10

4. prvotally mounted for horizontal swinging
inovement. The rear ends of said rudders

20

26
suspension membor 5.
- structure fore and aft,

30
- raised or-lowered. Similarly, by tilting the
plane structures laterally, by

- hand wheel 18 and the cables 12 and 12/, the

- machine is banked,

35

~without, however,

TH -

the.latter heing pivotally connected with the
tuselage 4, for vertical movement only, at
21 and 217, The purpose o1 said guide arms

is to prevent the fuselage from turning, hori-
plane structure,

zontally, with respect to the struetu
interfering with its tilt-
g movement. oo .

At the sides of the plane structure, be-

tween the front and rear planes, are. verti-
cally disposed rudders 22 and 227, Figs. 1 to

are connected together by a horizontal cable

23, and their forward ends are conmected
- with the fuselage 4 by cables 94 and 247, sa1d

cables being fastened to the fuselage at 25

and 257 respectively.  The rudders 29 and 997

are therefore operated in unison and auto-

‘matically by the lateral tilting of the plane

structure.

~ L'he aeroplane is guided entirely by means
- of:the

hand wheels 17 and 18.  The fuselage
15 maintained in a horizontal position by 1ts
own welght, which ig balanced about the
By tilting the plane
. by means of the hand
‘wheel 17 and the cables § and 38’, the machine
15 caused to go up or dow:
whether the front of said plane structure is

| d, and at the same time the
rudders 22 and 227 are operated to guide the
machine into a curve. Said rudders are so

- proportioned, and so connecte] with rela-

40

-1s ‘banked, in ,_
- The weight of the balanced fusela
- over,

“tion to the lateral tilting of the plane struc-

ture, that the machine is guided 1nto the ap-
proximate degree of curvature for which it
order to avoid side
. _ ge, more-
serves- to automatically stabilize the

- machine.

45

An'engine 26, Fig. 5, ig mounted in the

- fuselage 4, and drives, by means of bevel
- gears 27, a vertical shaft 28 carried within

- ~the tubular
- shaft 28 has
00

Suspension member 5.
£G-Nas a universal
ter -of the ball joint 6, and ig extended up-

Said

- wardly therefrom as shown at 30, and drives

~torwardly and’ rearwardly extending hori-

-gearing 32 inclosed within

55

«clutch 88,
‘means, as, for example, a cord-34. The hori-

zontal shafts:31 and 317 by means of bevel
The vertical shaft 30 is

A j Pprovided with a
controlled by

any - convenient

- zontal shafts 31 and 81/ are similarly pro-

60

©vided with clutches 35 and 35’ respectively,
36”.  The hori-

controlled by cords 36 and
zontal shafts 31

and 81" carry propellers 26

-~ and 36" respectively, - F igs." 1 and 2, posi-

~ tioned outside the planes 1, for propelling
~the machine forwardly,
6o -

of the - machine. Ry _ |
clutehes 33, 35 and 59", any one or ail of the
Ppropellers may be operated, as desired.

of the fuselage, but

tion beneath the approximats center of the

drive shatt 28 shonld Lreal

and 8" and 12 and 12/

, according to

means of the

slipping.

joint 29 in the cen-

the housing 7.

and the vertical

‘shaft.30. carries 4 horizonta,lf propeller 37 for .sides:of the fuselage with

1,440,480

assisting the rise and retarding the descent
manipwating  the

it will be seen from the foregoing that the
seroplane hus ereat inherent stability, not
only on account of the SWINGING suspension
also because of its posi-

plane structure. Moreover, the cables 8 an
37 and 12 and 127 arve sutliciently strong to
support the entive weight of the .

that even if the suspension member 5 and
ait = or become de-
tached at either end, the fuselage would stiil

-

70

fuselage. so

30

be supported by the said cables, and itg

~weight would enable the aviator to still COn-
{rol the machine, at least to g considerable
degree, by means of the hand vwheels 17 and

18, in such a case, the fuselage would re-
main 1i1ght side up,

above 1ts center of pravity, and the machine
cotild be made to ghde to a safe landing.

Jelaim:— S
1. An aeroplane comprising a plane-strue-

ture  formed of connected fore and -~ aft
planes; rudders carried by said structure
vetween 1ts fore and aft planes; a fuseln CQ -

L0

pendulously suspended from the approxi-

mate center of said plane structure and

adapted for relative SWinging movement
lines connecting the tuselage and plane-

structure to control said relative movement:

means operated by the aviator to control said
lines; and lines connecting the fuselage with
the " rudders for attomatically operating
them by the relative movement of the fuse-
Inge. e e
2. An aceroplane comprising a plane-strue-

ture formed of connected fore and aft
planes; rudders carried by said structure
“between its fore and aft planes ; a tuselage

pendulously suspended from the APProxl-

mate center of said plane-structure for rela-
S tive universal SWINgINg movement ; lines con-

because the cables 8
enter 1t considerably

90
95
100
100

110

necting the fuselage fore and aft with the

tfront and rear of the plane-structure: lines

connecting the sides of the ruselage with

the sides of the plane-structure ; Ineans oper-

ated by the aviator for independently con-

trolling said lines; and lines connecting the
tuselage with the rudders for-&utomatlcally
operating them by the relative movement

ot the fuselage. |
8. An aeroplane comprising a plane-struc-
“ture formed of connected fore and aft .

planes; a fuselage:
member 1ncluding | |
member. pendulounsly- suspending the fuse-
lage from the approximate center of the

~& hollow suspension

~plane-structure; lines connecting the fuse-
lage “fore and aft with the front -and rear

of the plane-structure; lines -connecting the

the sides éfirthe

2 umversal joint, said

115
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nroveiler carried atb the frony of the plane-

structure; a veriical prf‘pmlel carried ab
the rear thersof: a horizonial propeller car-

"::ied. ;;33.7 :}_18 _gi;:z,.fﬂe mmc*u ¢ above its ap-

: an transmi i;i:-.:t:{'l o
COnIL ections Gpﬁra‘aﬁf;&:ﬁg m:*ourm ._Jhﬂ hollo

5 ¢ the axig of 1ts uni-
;;mm; '-i*m* ﬂ.‘i?_‘lia;lfgs; the propellers,
ompr" sing a Hlane-struc-
nnected *?')16 and att
,,:M'i"e@ by said structuy
. fore and afh planes; a fu
a hollow suspens sion member including 2
aniversal joint, said member pendul Guf-fly
unf“peﬂchw the fuselage from the s APProxXl-
i tu C*—le?‘ {
necting the .imemﬁe_ iore
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the

T the ?"*T‘me S t*’*ucbure? lines con-
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front and rear of bze }*3;’1@ structure ;. lines
connecting the sides o1 the LHS%].&%B with

bLe Sldem 05“ h{, I}la‘ £J§J1*=;j{;4;111*p © means oper-
m ad by the auafm £oT mdepem ently con-

trolling said lines; lines connecting the sides
with me 1‘1“dd~e s for auto-

{

of a:,he fuselage
nm*::ﬂcmi‘} eperating them; a
by the ifuselage;
vied ot the front of the plane-structure; a
vertical owpeﬂei carried at the rear i,hbre{)i”
n horizontal propeller carried by the plane
ts szmmhmmfce center; and
power transmitting conmectlons operating
through the hoﬂmv SUS e &;1011 member ‘md
the axis of 1its universal ]01 t for driving
propellers.

In testimony whereof 1
name to this Spcmﬁcatmﬂ
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