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AEROPLANE
Application filed March 5, 1990, Serial MNo. 433310,

- My invention relates to aeroplanes and,  The fuselage is inclusive of meta.lliq Sid_e_. |
‘génerally speaking. resides in the provision plates 1 and a third plate which is formed

*»

0T means whereby the planes of rotation of and disposed to constitute the bottom 2 of
the propellerg may be altered to furnish the fuselage, the tuselage nose or front wall
assistance and guidance for the ascent of the 3 and the tuselage top wall 4. The side walls 5:
aeroplanes and controlling their descent. In are converged to nearly meet at the rear end.
the preferred embodiment of the mvention of ‘the fuselage, the upright rear edges of
the engines which are in driving relation these Wwalls being united through the intep-
with the propeliers are, themselves, adjust- mediation of g metallic T mempber 5. The
able to change the direction of the axes of stem of this T member is embraced between
their rotation, the propellers being adjust- the rear upright portions of said side walls
able therewith, TIn accordance with another -with strips 6 of rubber or other sealing ma-
teature of the invention T employ two sets terial interposed between ‘the stem of the
of propellers, the blades of each set being member 5 and the adjacent portions of the
-pi‘izched.'oppositeiy to the blades of the other walls 1. Rivets 7 are passed through the stem 53
to form so to speak a right hand threaded ol the member 9, the strips 6 and the con- -
screw of one propeller and a left hand thread- tiguous portions of the side walls 1, these
ed screw of the other. The two sets of pro- ‘rivets compressing the sealing strips 6 to
pellers, thus oppositely pitched, avoid a dig- make the union between the member 5 and
turcance by the propeliers in the balance of the walls 1 fluid tight. The corners defined *?
the aeroplane and eliminate sidlewise thrust- by the parts 1,2, 3 and 4 recejve the angle
ing tenclency of the propellers. In CAITyIng iron 8 which 1s bent to contorm to the con-
ouc this feature of the invention s single  tour of these corners. An angle sealing mem-
engine may be emploved which, through the ber 9, shaped similarly to the angle iron 8,
intermediation of suitable gearing, will drive recelves the said iron S and is received in 7
the propellers of the two sels 1n opposite the corners defined by the parts 1,2 8and
directions. - S B 4. Rivets 10 ave passed through the angle
I will explain my invention more tully by iron 8 and through the sealing strip 9 and
raterence to the accompanying dmwiﬂgfs 1 the cOntiguous_poi‘tions of the parts 1, 2, 3
which fig. 1 isa tongitudingl sectional view, and 4. All of the ou‘tside-corner-portions of 0

T2 |
At dl

. widn
—— . )

with parts in elevatios + o1 an aeroplane con- the fuselage are thus tli()roughl}? sealed by
structed in accordance with the preferred ¢h, strips 6 and 9. The fuselage is thus a
embodiment of the invention Hig. 2 is a metallic shell within which the internal com-
sectional view on line 2—2 of F 12. 15 Fig. 3 bustion engine 11 of the bower plant is dis-
1s an enlargement of o portion of Kig. 2; g, posed together with the pilot seat 12, the 7
& 11}175311’&?{"% a-n(}therform of the structure control Sthk 13 and'the I-uddér: Dedgl 14,
shown in Fig. 3, the structure of F 1g. 4 being Ay inner shell containg the parts 11, 12, 13
preferl;ed.;_ Hig. 5 ig g fis"’ff)llt egdvi_ew;ﬂf 2 and 14 anﬂincludés a.dﬁwmﬁr&rd v and for-
part of the aeroplane: ¥ig. 6 is a sectional wardly sloping metallic plate 15 located
eievation on line 6—§ of fig. 1, parts being between the upright metallic side plates 16 99
shown in plan and parts being broken AWaY: of the inner shell and about midway in the
Flig. 7 is a front elevation talken throughout length of the fuselaoe, - Lhe plates 16 of the
the extent of the wing; Fig. 8is g plan view mner shell are located between and are spaced
of the structure as it appears 1n Fig, 7; Figp. apart from the fuselage side walls. The 0
9 1s a sectional view on line 9—9 of Fig. 1, tuselage top wall 4 is discontinued in the re. °°
parts being broken away and other parts gion ot the shell walls 16 and 1S inwardly
being shown in elevation: and Fig. 10 is a. bent, as indicated at 17, to form an Instru-
view taken on line 10—10 of Fig. 1, parts ment board upon which the various instru-
being shown in plan and other parts broken ments 18 are mounted within view of the 100
away., _ . bulot oceupying the seat 19, Angular seal-
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ing pileces 19 are received in the transverse

metallic walls 15, 2 and 4 and receive
angle irons 20, rivets being passed through
these angle irons, the strips 19 and the con-
tiguous portions of the parts 2, 4 and 19.
The angular sealing members 21 receive the
walls 15 and 16 and
are received in the angle irons 22, rivets
being passed through these
the contiguous portions of __
16. Inwardly extending metallic plates 23
are joined with the front edge portions o1

the walls 16. Longitudinal wall portions 24

are joined with the lnner edge portions of
the parts 23 and are, themselves, joined with
the nose 3. The corners deb '
ing edge portions of the parts 16, 23, 24 and

9 are also sealed by suitable angular sealing

strips 25 and the angle irons 26 which are
riveted against said sealing strips and by
such riveting hold the sealing strips in seal-

ing engagement with the wall portions 16,

03, 24 and 2. An angle iron 27 extends be-
iween the fuselage side walls 1 and 1s re-
ceived within the corner defined by the top
fuselage wall 4 and the instrument board

17, the parts 17 being between the inner shell

&*

‘wall 16. Sealing strips 28 are received in

the corners defined by the wall portions 4 and
03 and these sealing strips receive angle 1rons
99. Without further description it may be
mentioned that all corners of the inner shell,
11 corners of the fuselage and all corners
defined by the inner shell and fuselage are
similarly sealed finid tight. The inner shell
*s thus sealed from communication with the
balance of the fuselage interior. All of the
upright wails of the mner shell being spaced
apart from the
with said side walls and the remaining walls
of the fuselage a U-shaped space which 1s
effectively sealed from the interior of the

inner shell. -
‘Buoying gas, such
tJ-shaped space 1
the aeroplane. ouch buoying gas is desir-
ably also received within the hollow aero-
plane wing sU.. The gas may be admitted
through 4 valve 31 in the top wall of the
and some of it, after entering the
fuselage, passes through the hollow stris 32
which assemble the wing and fuselage.
buoying gas thus not only fills the fuselage
bui also said wing :
crease the volume of such gas to further
counteract the weight of the aeroplane.

as helium gas, fills this

The struts and wing, similarly to the fuse-

lage and inner shell, are desirably formed of
metal throughout. The holes 1n the bottom
wall of the wing where communication 1S €s-
tabliched with the snterior of the struts ave
surrounded by sealing washers 33 which are

clamped between the flanges at the upper

ends of the struts and the bottom wall of the -

angle irons and
the walls 15 and

ned by the meet-

maintain the wing surfaces In shape.

side fuselage walls 1 define

Lo counteract the weight of

The

and struts to further 1n-

provided for the entire

1,007,428

wing by means of rivets. The holes in the
top wall 4 of the fuselage where communi-
iion is established with the interior of the
ks ave surrounded by sealing washers 34
which are clamped between the flanges at the
losver ends of the struts and the fuselage wall
4 wise by rivets. all joints through which the
buoying gas migh _
mosphere belng thoroughly closed.
a1l

2 number of metallic

- Where
_ plates compose the

Wiile

S, 35 are clamped ne-
tveen the lapping portions of these plates
bv means of rivets, it being important that

tllﬂl o

no joints through which the bueying gas

might escape are leit unsealed. The top and
Lottom metallic wall plates o1 the wing ar

braced apart by joist members 36 which may
be in the form of plates having numerous
openings of therethrough and provided with
mearginal flanges which are riveted to the
wing plates or otherwise secured thereto.

The joist members 30 extand longitudinally

£ -{’"\ aNu VAl N1 . oW ik o "J"-I v - €1
% the fuselage and crosswise of the Wing and

J
trusses extend lengthwise of the wing for
urther strengthening the same, each truss

rising two beams 88 which meet 1in the
N wing, the connecting bars
. the contiguous ends of the beams
28 and sloping bracing members 40 which
join the beams. The beams 38 and the parts
29 of each truss thus constitute a frame
which surrounds the struts 36, the bracing
members 40 being in the spaces between these
struts.
with pockets which snugly recelve the beams
28 these beams belng T-shaped 1 €ross-sec-

L -
1001,

" The sheet metal plates composing the walls

of the fusclage are desirably corrugated

throughout as much of their areas as possible,

as illustrated in Kig. 4, the corrugation be-
ing omitted where the walls are contiguous.
The entire engine 13 is desivably fulerumed
upon fulerum bearings 41 which are mounted
upon the wall portions 24 of the nmer
by means of bolts or rivets 42 which pass
through flanges upon the trunnion bearings,
<aid wall portions 24 and the angle irons 49
which are provided to strengthen the walls
o4 where the trunnion bearings are disposed.
Quitable sealing strips 44 are interposed be-
tween these angle 1rons and walls to seal
the openings through which the bolts or riv-
ots 49 pass. The engine casing is provided
with lateral extensions 49 which carry the
chafts 46 that are received In the aforesaid
trunnion bearings, the a -rangement being
«uch that a horizontal axis of movement 1s
engine, this axis be-
ing arranged transversely of the axis of the
fuselage and the axis of the engine shaft 47.
This engine shaft carries eveled pinion

C pass to the internal at-

as illustrated in ¥1g. 9, such plates are
in lopping relation, where they are contig-
nous. and soaling strips

shell |

75

80

85

- 90
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100

The struts 86 are desirably formed .

106
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48 which 1s in mesh with two beveled pinions
49 and 50 that are located upon opposite sides
ot the shaft 47. The beveled pinions 49 and
oU are provided upon shafts that are jour-
naled in bearings 51 and 52 supported within
a gear casing 53. This gear casing is bolted
upon a forward continuation 54 of the engine
casing that surrounds the engine shaft and
supports a forward bearing 55 for said shaft.
1he shafts that carry the beveled pinions 49
and 50 also carry beveled pinions 56 and 57
that are at the outer ends of these shafts.
1The beveled pinions 49, 50, 56 and 57 are upon
& common horizontal axis that is disposed
transversely of the axis of the fuselage and
the engine shaft 47. Shafts 58 and 59 carry
beveled pinions 60 and 61 that are respective-

ly in mesh with the pinions 56 and 57. These

shafts are journaled in bearings that are car-
ried by the gear casing 53 and extend length-
wise of the fuselage, the axes of the shafts

47, 58 and 59 being parallel and coplanar.
Propellers 62 and 63 are provided upon the

forward ends of the shafts 58 and 59, these

> propellers being foremost parts of the aero-

plane structure. The plane of rotation of

these propellers are coincident, normally up-

right and transverse to the axis of the fuse-
iage 1n the engine shaft. The propellers 62
and 63 are so angularly related that they, so

to speak, intermesh as they rotate. The en-

gine may be partly swung upon its trunnion

bearings and maintained in the position to

which 1t is swung for which purpose I may
provide the engine with an adjusting arm 64
carrying a spring pressed holding dog 65

which may be received in the notches of a

holding segment 66 that 1s mounted upon one

- of the walls 24 of the inner shell and in spaced
apart relation to the shell walls. In order

that the engine may be swung the nose 3 of
the tuselage 1s provided with an arcuate slot
67 which extends above and below the nor-

- mal axis of the engine shaft, that is above

and below the axis of the fuselage. The en-
oine may be turned to shift the propellers
from their normal planes of rotation which
are at right angles to the fuselage axis to
planes that are oblique with respect to this
axis. When the engine is adjusted clockwise
from its normal position, Fig. 1, the planes
of rotation of the propellers slope downward-
ly and forwardly, whereby the propellers

- may take part in effecting the ascent of the

aeroplane. When the engine is adjusted

“counterclockwise from its normal position

the plane of rotation of the propellers slope

downwardly and rearwardly, whereby the

propellers may take part in guiding the de-

scent of the aeroplane. The engine and the

propellers driven thereby may thus supple-
ment the function of the elevators 68 which
are hinged at the rear margins of the stabili-
zers 69. To avoid a draft through the slot

. The buoying gas

67 I provide a closure 67/ which engages the
portions of the nose 3 that margin said slot.
The meeting faces of the closure 67’ and nose
are curved and coaxial with the trunnion axis
about which the engine is turned, so that said
slot 1s closed 1in all positions to which the en-

-

v

gine is swung. Said elevators are governed

by the stick 13 through the intermediation

ot the horizontal transversely arranged shaft
(0 which turn within bearings 71. The outer

ends of these shafts are connected with the

elevators by cables 72.. The bearings 70 pass
through the side walls 16.of the inner shell
across the space between these walls and the

side walls 1 of the fuselage and through these

latter side walls. The openings in these slots

.

through which these bearings pass are sealed -

by sealing gaskets 73 of rubber or other suit-
‘able packing material to preserve the sepa-

ration of the interior of the inner shell from
the surrounding space in the fuselage. The

the intermediation of the sides of the forked
lever 75.

bearing 76 that defines the horizontal axis

of rotation that extends along the fuselage.
The cables 77 connect the lever 75 with the
allerons. The stick 13, which is given a fore
and aft movement to regulate the elevators 68
18 given a sidewise movement to regulate the

allerons, the stake being universally mount-

ed at its lower end at 78 as is well understood.

This lever is journaled upon a '9{').

85

~stick 18 also governs the ailerons 74 through

9%

The cables 77 pass through tubular housings

which pass through the walls 16 of the inner
these housings being flanged and in sealed

serve the separation between the sealed space

of the fuselage and the interior of the inner

shell, gaskets 8 surround the said housings
and are clamped between the flanges upon
‘the housings and the walls 16 and 1 respec-
tively adjacent these flanges. The rudder
pedal 1s connected in a manner well under-
stood. with the rudder 81 by means of the

cable 82. The wall 15 of the inner shell may

connection with these walls 16 and 1 to pre-

105 |

110

be provided with a front wooden facing 83,' -

enabling the seat 12 to be readily positioned.

A flooring 84 may be provided within the

inner shell for carrying the rudder and the

mountings for the stick 13 and the lever 75.
"This flooring also

serves as a foot-rest for
the pilot. o ' B

lage wings and struts of the aeroplane
lightens the aeroplane and lessens the duty

of the engine and enables the employment of

a lighter engine which is thus more adapted

to be adjustable to alter the planes of rota- :2

frapped within the fuse-

115

tion of the propellers to enable the propel- -

lers to cooperate with the aeroplane wing in
effecting the travel and selecting the direc-
tion of travel of the aeroplane. Features not
herein claimed are claimed in my copending

120

shell and the side walls 1 of the fuselage, 100
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for Ld]us’fmg the axis of thL

inter hppch propellers dmvel by s

an engine; 2 plurality of fmﬂ;
unorlapperl propellers of (:nppo%1 te piteh and

s ed reia

application Serlal No 433 309 ﬁled March

5,1930.

'The propeller blades of each of the sets 62
and 63 are oppositely pitched with respect
to the propeller blades of the other set, the
pluchmg of the blades of the two sets bemg
of the general nature of the right and left

hand threading of bolts or screws. Each pro-

peller is turned oppositely to the other, a re-
sult which 1s readily accomplished where a
single engine is employed through the inter-
mediation of the transmission gearing which
couples the engine in- drnfmﬂ' 1‘61€Lt1011 Wlth
the propellers. | -

Changes may be made Wlthom depfll tmﬂ
from the invention. |

claim: | -
1. An aeroplane l;nvnw 8 Gﬂage COmI-
pll‘%"’l”‘ﬂ a sohid wall, a ph{rallty'o:‘t' ropel-
lers upon the e::terwr of the wall; a single

engine upon the interior of said wall in driv-

ing relation to the ;. mg eliers through the
mte* IH"@lﬂthIl of a drivin aiz 1 t and gear-
ing; a casing rigid with respect to the engine
SUrroun r”‘mﬂ said shaitt and T oviding a bear-
ing upon the }.tﬂflol‘_’ of the wall for the
shaft and gearing; an arcuaie slot in the
wall throu G'h wiich the casing Dasses
enging shaft
with respect to the axis of the fus selage; and
a closure for said slot adavnted to move with
the casing to maintain sgﬂd slot closed m 311
positions of the shaztt. |

2. An aeroplane comprising: a fuselage;
an engine; a plurality of angularly ociiset
said en-
for changing the posi-
fud I’JI‘O“GHE’I‘S to

ﬂme, and means
tions of said enpine and

change the direction ot movemeﬂt of qald

ilel‘opnne o
3. An aerop slane comprist w fuselage;
ar lV offset

movement driven by said- *wme and hfw
1ng the axes *H robation _Hlﬂme disposed In
t10n to said enﬂme and means for
aicl engine 1 said pmpeliels to

i
£ Lt." L

thtlnﬂ'
che
aeroplane. S o _

4., An aeroplane co mm&smg fmelage;
2 qmﬂ‘le engine; fransversely ehtemu ng jacl

hafts driven bV said engine; a plural

of prore]lﬂrc d“wen by said jack-shafts: and
nieans tor SWInging said engine and jack-
shatfts ﬁbout n common axis fo chamae *iLe

W, {_
1t
i}

position of said propellers and the dirvection
of 11’10?8111@11*‘ of said a @“0}313310 '
5. An aeroplane comprising: & iuseiage;

a gingle engine; tv ansversely extﬂ“ f*hﬂ._ﬂ jacl-
chafts carried by said engine: a piurality of
nropeilers driven bv saic mcL—-cmf"s* 2l
means for tilting said enmm and jack-shaitts
to vary the position of said propellers and
the direction of movement of said aeroplane.

housing and driven by said engine;

“Having thus deic*'lb ed my invention, I

; means

ange the direction of Iﬂovement oT Sald |
. ~gine to change the position of said propellers -

\a
d

pellers ﬂﬂd munmel m

| 1,‘,907;423

6. An aeroplane comprising: a fuselage;
a single engine; a 1-shaped housing carried

by.sam engme, jack-shafts c arrled by said
rality of propellers carried by said housing
and driven by saia jack-shaits; and means
for swinging <aid engine and housing about
4 COMmmn p*’vutto change the position of
said Jucik-shatts and said propellers and the
direction of mm*_eme'lt of said aeroplane.
7. An aeroplane comprising: a fuselage;
a single engine mounted for swinging move-
ment; 1 jack-shafts driven by said engine; a
11111'*.&Lt3f of pronellers driven by said ]ack-
sh afm; and means for adjusting the angular
position of sa 1d engine about a common axis
to chaﬂne tne position of s

propellers and the diz‘echon of movement of
saic flewnlane -

8. An aeroplane comp:tisinﬂ, a Tuselage;
A slngie ey 1‘10 mom‘:*:ed for swinging move—
ment; a T-shaped housing carried by said

engine; 'i ,.a,u-sh“'ft
and "h.:'\’ en by said engine; a plurality of
pr f’}pQELLH ca wried by said housing and driven
b'r saich Jack-shatls; and means fm SWiINnging
wﬂ. (t Q”‘*}l:ix.
pivot disro

]‘If]aH‘T-'h,.LfLH b0 (,huiﬁbu the ‘vosﬂ: on of said
qun-%"“. fts and propellers and the direction
Gi imovement o.f said aeroplane. '

9. An aeroplane comprising: a Iuselage
naving a siot in a wail thes: eof an engine;
a drive-shait driven by said e unmne apd ez- -

tfmdmw tmouon said siot; a palr of trans-

ver: u_,,l‘,f extend: no jack-shafis driven by said

drive-shaft nrl located exteriorly of said
fuzelage; propellers driven by said jack-
shafts; and means for tilting said drive-
chaft in-said slot to charge_d ¢ position of
said jack- Sll‘llﬁuu and sald propellers and the
d”frﬂmoa ot movement of said aeroplane.
An ae rophne comprising : a fuselage;
a smn]e e*lmne, a plurality of angularly off-

“set propeliers driven by said engine and hav-

g the axes thereof spaced from one an-
Ob]l(}l' a distance less than the dlametﬂr of said

pronellers and cLsnoqed in fixed relation to

f;ald eNOIine; ama means ror tilting said en-

aﬂd the 111 ection of movemﬂn- ot said aero-

plane.

11. An aer oplane commmno‘ a fuselacre,
a single engine; a plun ‘1115;‘; o1 anﬁularly ofl-
ot monellm“s of opposite pitch and move-

ment driven by said enﬂme and having the
axes thereof spaced from one another a dis-

tance less than the diameters of said pro-

ixed relation to said
engine; and means for tilfing said engine

_ r- {,hfmoe the position of said Dmpellers and

{3 dn*ecimn of movement of said aeroplane.
12. An asroplane comprising: a fuselage;

a Smﬂ*’e engine: jack-shafts driven by said
eng me, a phu ality of angularly offset inter-

a plu-

carried by said housing

1*{1 huﬂ‘i‘al,ﬂ{" about a common -
d between s.;ud engine and said

75

89

aid jack-shafts and

85
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lapped propellers driven by said jack-shafts;
and means for swinging said engine and jack-
shafts about a common axis to change the
position of said propellers and the direction
of movement of said aeroplane.

13. An aeroplane comprising: a fuselage;
a single engine; transversely extending jack-
shafts carried and driven by said engine; a
plurality of angularly offset interlapped pro-
pellers driven by said jack-shafts; and

means for adjusting the angular position of

sald engine and jack-shafts about a common
ax1s to change the position of said propellers
and the direction of movement of said aero-
plane. _

14. An aeroplane comprising: a fuselage

having a slot in a wall thereof; an engine;

a. plurality of propellers having a driving

connection with said engine extending

through said slot; and means for tilting said
driving connection in said slot to vary the
position of said propellers and the direction
of movement of said aeroplane. o
- 15. An aeroplane comprising: a fuselage
having a slot in a wall thereof; a single en-
gine having a drive-shaft extending through
said slot; jack-shafts driven by said drive-
shaft; a plurality of propellers driven by
said Jack-shafts; and means for swinging
said drive-shaft in said slot to change the
position of said jack-shafts and said pro-
pellers and the direction of movement of
sald aeroplane. S D

In witness whereof, I hereunto subseribe

my name. - _ A
HARRY A. DOUGLAS.
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