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AIRPLANE

Application. filed October 4, 1928, Serial No, 139,508,

This invention relates to improvements in
aeroplanes, and has for one of its objects to
provide an aeroplane, the planes of which
are collapsible.

Another object of the invention is to pro-
vide an aeroplane, the main planes of which
are in the form of swallows’ wings.

Another object of the invention is to pro-
vide an aeroplane similar in construction to

the anatomy of a swallow.

A still further object of the invention is
to provide an aeroplane having foldable main
and steering planes, and means whereby said
planes are operated in unison. -

Another object of the invention is to pro-

vide an aeroplane, all of the planes of which
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are foldable and may be guickly and easily
collapsed for shipment, storage in hangers,

or for opérating the machine ¢ as a car upon
the surface of the ground. -

With the above and such other objects as
may hereinafter more fully appear, I have in-
vented the device illustrated in the accom-
panying drawings, in which—

Figure 1is a top plan view of my aeroplane
shown ready for flight.”

Figure 2 is a side elevation thereof.

Figure 3 is a front elevation, and

F1gure 4 is a rear elevation, with the Wlngs
extended for flight.

Figure 5 is a top plan view Wlth the ngs_

collapsed

Figure 6 is a diagrammatic view illus-
trating the arrangement of the steering
mechanism. '

Figure 7 is an enlarge(l vertlcal sect1on of
the control mechanism.

‘Figure 8 is a transverse sectlonal v1eW
taken on line 8—8 of Figure 7.-

Figure 9 is an enlarcred front elevatlon of
the rear portion of the device.

Figure 10 is a side elevation, partly in sec-
tion, of the parts shown in Figure 9.

Figure 11 1s a section on the Tine 11—11 of
Figure 10.

Flguer 19 is a detail of portlons shown in
Figure 7, viewed from the oppos1te side, and
partly in section. -

Figure 13 is a diagrammatic detall

I‘1gure 14 is a skeleton view of the frame

[

Fig. 15 is o detail of the slide and sup- .

porting rod therefor.

Like reference - characters indicate like
parts throughout the following specification,
and in the several views in the drawings, in
which—

The main frame of the invention is indi-
cated in general by the numeral 1 and this
main frame includes upper longitudinal
members 10 and lower longitudinal “members
11 which are spaced more widely at their for-
ward ends than at their rear ends. At the
forward ends the upper members are bowed
in as at 8 to meet forwardly and the lower
members are bowed in and upwardly as at 8"
to meet each other and unite with the upper
bowed members 8. At the forward ends of

“the straight pértions ¢f the members 10 and

11 are a pair of upright members 4 and 5
which are parallel between the upper and
lower longitudinal frame members and are
then bowed in to lie close together 4% at 6 and

7 and are secured to a bearing block and:

swivel pin 100 at their upper ends. Secured
to the lower members 11 and the members 4
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and b are brackets 125 which support levers

114 which are pivoted intermediate their ends

- and have their rear ends connected to.the
brackets by springs 117 so that the front

ends are urged dgwnwardly. The front ends
of these levers carry the axle 115 whereon is
mounted the ground wheels 116. On this axle
is the sprocket 118 which is driven by a chain
119 leading to a sprocket 120 carried on a
shaft 121 supported in a bearing 122, the shaft
being driven from an engine (not shown).

supported. Between the meémbers 11 there is
a suitable floor or deck 112 and through this
deck extends a shaft 110 carrying.on its lower
end a fork 108 wherein the steering wheel 109
is mounted.. At the top of the shaft 110 is a

" sprocket 111 around which extends a chain
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In thls manner the front end of the machine 1s .

20

112 for operating the shaft 110 and thus con- -

trolling the direction in which the aeroplane

is steered when on the ground.

95

"The usual propelling means is indicated at )

. 9 and is, of course, connected to a suitable en-
< gine (not shown) as the same forms no part.
~ofthe present mventlon On the outer side of

100
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each of the members 4 and 5 is secured a
bracket 21 carrying a pivot pin 20 and on

- each of these pivot pinsis arranged a series of
wings ribs 16, 17, 18 and 19, the ribs being

5 graduated in length from 16 down. On the
pin 100 is a swivel ring 100" and guy wires 101
connect this ring with the ends of the ribs 16,

18 and 19, the rib 17 on each side being free
from upper support at its ends. Similarly,

10 the ribs 16, 18 and 19 are connected to the

brackets 125 by guy wires 89, the ribs 17 be-

ing left unsupported from below at their ends.
The rear ends of the members 10-and 11 are
connected to a strut or upright 47 at the top
15 and bottom thereof and a cross brace 45 con-
nects the upper members 10. Between' the
cross brace 45 and the strut 47 extends a guide
bar or rod 23 on which is mounted a slide 24.
Braces 29 and 30 connect the slide 24 with the
20. long ribs 16 in spaced relation to-the pivot
points of said ribs. Beneath the members 10
there is provided a suitable winding drum 35
‘having a crank 386 and around this winding
~drum 1s wound a cable 81 which leads for-
25 wardly around a pulley 37 and back to the
slide 24 to which it is attached. The other
“end of the cable leads rearwardly around a
pulley 37" and forwardly to the slide 24, being
likewise attached thereto. Wing fabric 14 1s
30 ‘attached to the ribs and to the upper members
10, the wing thus formed being supplied with
a reinforced edge 22 which limits the spread-
ing of the wings. '
Under these circumstances rotation of the
35 drum in one direction will draw the slide 24
' forward and spread the wings while rotation
1in the opposite direction collapses or furls the
wings. ’
. Secured in the forward part of the fioor
40 11*1is a bearing 60 wherein is journaled a hol-
low shaft 58 having a nut 59 on the lower end.
On the upper end of this shaft 58 is fixed a
ball socket 61 whereon is mounted a sprocket
© 65 around which the chain 112 extends. Ex-
. 45 tending from opposite portions of the socket
61 are bearing arms 62 and between these arms
.is located a ball 64 having upper and lower
flat ‘portions 64’. Projecting diametrically
from the ball 64 are journals 63 which fit in
50 the bearing arms 62. At right angles to the
.journals 63 the ball is provided with jour-
nals 72 whereon fits a yoke 71 terminating in
a collar 70 in which is screwed the lower end
~of a steering or control post 68 having a steer-

55 ing wheel 69 at its upper end. This steering -

post is hollow and 1u the lower end oi this
post is fitted a plunger 67 having a flat end
resting on the flat surface 64 at the upper
;:side of the ball in normal conditions. This
60 ‘plunger is urged against the ball by a spring
+ .76, . Similarly, in the hollow shaft 58 there
":is a corresponding plunger 66 urged upward-
»Iy by a spring 74. Thus by means of these

-+ plungers -when the steering shaft is- perpen-
-65 dicularitisheld in that position but the shaft

:
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may be rocked on the journals 72 of the ball
in one plane and the ball itself with the shaft
may be rocked on the journals 63 in another
plane, the springs 74 and 76 yielding to per-
mit this movement. = Furthermore, rotation

‘of the shaft will rotate the ball and conse-

quently the sprocket 65 so that steering of the
device on the ground may be accomplished.
Mounted on the hollow shaft 68 is a rotatable
sleeve 78 the lower end of which rests against
the collar 70. On this sleeve is mounted a
yoke 78" having depending arms. carrying
journals 63’. On these journals 63" is also
fitted a yoke 81 to which is connected a rock
shaft 82 which passes through a bearing 84
and has an upturned end 85. Leading from
this rock arm 85 is a Pair of cables 89 which
extend in opposite diTections around idler
pulleys 88 and pass outwardly and upwardly
to the ends of the unsupported wing ribs 17
where they -are attached. At the top of .the
front frame is a pulley 101* and a cable 101°
passes over this pulley and has its ends con-
nected to the outer ends of the ribs 17.  Thus

as the shaft 82 is rocked by manipulation of-

the steering wheel both of the wings are

5
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warped at the ribs 17, these ribs being flexible ‘

to permit this action. o

- Through the strut 47 extends a pivot pin
47’ and on this. pivot pin is mounted a lever
46 having a central slotted portion 48 which
embraces the strut 47. Fixed to the rear side
of the portion 28 at each side of the strut 47
isa bracket 48”. In these brackets are pivoted
the tail ribs 51, 52, 58 and 54 carrying the tail
fabric 108" having the selvage edge 103 rein-
forced to limit spreading of the tail.  Guy
wires 102 connect the outer ribs of the tail

with the ribs 18 of the wings so that as the .

wings are expanded the tail is expanded.

The central part of the tail is tensioned in its
expanded position by means of tension wires

105 and 106 which are connected to the slide
24 and extend rearwardly to pass through the
inner ribs of each side of the tail to the oppo-
site side of the tail and to be there connected
to the central tail rib. Knobs 56 are carried
at the top and bottom of the lever 46 and from
each of these knobs extends a wire 55 which
is connected to the arms of a double arm crank
51’ fixed on a shaft 51> also having a third
arm 51" connected by a link 80 with an eye 79

95
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formed on a sleeve 78 mounted on the steer- .

ing shaft 68. . Thus by moving the steering
shaft forward the tail is tilted downwardly
while by pulling the steering shaft backward
the tail is tilted upwardly. ~ Also on the lever
46 is mounted a rudder 90 which is connected
by wires 98 with the chain 112 so that move-
ment of the wheel 109 is accomplished by
movement of the rudder 90.

It will now be seen that the steering wheel
and its shaft ¢ontrols flexure of the wings at

about their l_h(_iddlei points and also the verti-

120
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cal position of the tail as well as controlling
the rudder. .

Having described my invention, that which
I claim as new, and desire to protect by Let-

1. Inan aeroplane, a fuselage, lateral wings
foldable toward the fusélage, a post member
mounted to swing, connecting means between
said post and wings and operative to control
the vertieal position of the wings. :

2. In an aeroplane, a fuselage, laterally
directed wings movably coupled to the fuse-
lage, a post member mounted to swing, a shaft
coupled to said post and adapted to be oscil-
lated thereby, and connecting means carried
by said shaft to control the vertical, position
of the wings. S

‘8. In an aeroplane; a fuselage, laterally
directed wings movably coupled to the fuse-

3

and lateral and vertical rudders of an air-
plane and comprising a shaft section jour-

naled to revolve in a fixed position and carry- -

ing one member of a universal joint; a steer-
ing post fixed to the second member of a
universal joint, said universal joint members
being connected together, 4 lateral rudder
steering mechanism including a meiber fixed
to the first shaft section, a vertical rudder
steering mechanism connected to the steering
post above the universal joint and operable by
tilting of the post in fore and aft directions,
a yoke mounted to revolve on the steering
post and having arms provided with journals
axially alined with the center of the universal
joint, a second yoke having arms pivoted on
said journals, a rock shaft fixed to the center
of the second yoke, and a rock arm on said
rock shaft having operative connection with

lage, a post- member mounted to swing, a shaft movable portions of the airplane wings.

coupled to said post and adapted to be oscil-

lated thereby, connecting means carried by .

said shaft to control the vertical position of
the wings, a steering device, and connecting

‘means between the post and the steering de-

vice to control the position thereof.

4. In an aeroplane, a fuselage, laterally
directed wings movably coupled to the fuse-
lage, a post member mounted to swing, a shaft
coupled to said post and adapted to be oscil-
lated thereby, connecting means carried by
said shaft to control the vertical position of
the wings, a steering device, a ground wheel

. connected to the fuselage, connecting means

35

-necting means between the post an

between the post and steering device, and con-
the
ground wheel and operative to control the po-

< sition of the same.

40

5. Inan aeroplane, a fuselage, lateral wings
connected to the fuselage, a tubular. stub

- shaft-supported by the fuselage and having

60

spaced arms, a coupling member rotatively

supported relative to the stub shaft and piv-
oted to said arms, a sleeve member having
spaced arms pivotally connected to said cou-
pling member, a yoke device pivoted relative
to said coupling member, a-shaft connected
to said yoke device, connecting means between

said shaft and the wings and operative to -

control the vertical position of the same, and
means for rotating said sleeve and the parts
associated therewith. )

6. In an aeroplane, a fuselage, a series of

- ALEXANDER SMITH.

wing ribs pivoted to each side of the forward -

part of the fuselage on a commorntpivot, wing
fabric supported on the ribs to form folding
wings, means to flex the central outer por-

tion of each wing, means to support the re-
mainder of the wings against flexure, a tilt-. -

ing tail structure pivoted at the rear of said
fuselage and including a rudder, and a single
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controlling device for actuating the wing -

flexing means, the rudder, and tilting of the
tail. . el ' ,
7. A steering unit for controlling the wings

. 125/



