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- Apphca’uon ﬁIed Apmr 18, 1931 Senal l\To 531 219 Renewed July 30 1932, - .‘

' This invention, relates to- 1mprovements i
devices for displaying advertising - matter
from moving aereplanes; and its leading ob-
ject is' to- previde a device-consisting of a

6 flexible advertising sheet, means for extend-
ing it from the rear of an aeroplane, means
for. rollmg and wnrolling it, and.means for
operating the whole device, Whereby an aero-
plane can release at will the advertising sheet,

10 at a safe-distance from the aeroplane, and
can wind the device up: te an- 1neperat1ve a,ncl
unexposed position..: .

- The invention is embodleel‘ n-a. rollable

sheet of flexible material, which:is reinforced

16 by transverse: stﬂfenmg ‘members; “and- by
longitudinal cords: or:webs, which are: con-
nected with the stiffening’ members, the. roll-

* able sheet being also connected by cables or

flexible. members with a. reller, mounted to

-20 turn against the rear side of an aeroplane,

and controlled by manually operated means

for actuating:the roller in both. directions; to
permit of an unwinding movement; or- to
cause a winding movement of the. roller

With the above. and other objects in view
the invention embraces- eertain-new and use-
ful combinations, constructions, and arrange-
ments-of. parts, clearly déescribedr in the fol-
lowmg specification, and fully 1llustrated in
the accompanying drawing, in which.:

Fig. 1 is a plan view of the devme in ex-
tended pos1t1on from an aeroplane.

- Fig. 21 is a sider elevation thereof. -

Fw 8 is a detail side elevatlon of one of
35 the Wlndmg drums.’

Fig. 4 is a bottom: plan. view of the. aero-
plane, with portlons thereof broken: away
fer convenience. . .:

Fig. 5is a detzul end view. of the Wmdmg
roller, showmg one of the- Wmdmg drums
thereof. ;

Fig.6isa s1m1lar view. of the oppos1te end
of the roller; :

5 Fig. T is a detail sectlonal view throucrh
22 the- cllsplay sheet, taken on line A of Fig. 1.
- Fig. 8isa sumlar view takon on l1ne B of

F ig. 1. -
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Referring to. the accompanymg drawmg

illustrating :the practical:embodimeént of the

5 invention,; 5. designates. the body of an aero-

_wardly against the roller 12.

17, and-are preferably twisted areund: them,
ag shown in Fig.. 7.  ‘These cords-are also se-

. in flight - while trailing an aereplane; will be

plane 6 the rlght ‘wings; and % the. left ngs
The aeropla,ne or Vehlcle is;provided with the
usual propeller 8, driven by a suitable:engine.
“Against the aemal vehicle or aeroplane the
W1nd1ng roller12:is mounted by the end bear-
ings 12 and. 126, This roller preferably
extends across the maximum. width. of the

i%

‘wings, to: points. near their outer ends; where

the bearmgs 12¢ and 125 are fixed. - The .in:
termediate portion of the roller is. engaged
by a spring pressed roller 9,. mounted on the
spring bracket 9a, and arranged to. press ups -

i~

2 .

~To-the roller 12. the ﬂemble suppor n' g
cables 13-and 14 are fixed, and the outer ends
of these cables are I‘lgldl’Y connected to the
sides of the flexible display sheet 18, and.to
the ends of the stiffening:strips or bars 17,
which are seeured between the layers or pheq :

of the sheet 18, as shown. in. Fig. 7 in'detail 79’ ,

section:. The sheet 18 is. further reinforced
by cords or flexible reinforcing. members.19,
which extend across the’ stlﬁenmg members :
B
cured between. the layers or' pluesL of the dis--
play sheet 18. The sheet.18 is further pros
vided with air heles 18; so that.the pressure
on opposite sides of the display sheet, when o
falrlv equalized, within the safe supportmg .
requirements: for maintaining the device in
an apprommately horlzontal plane, Whlle n |

flight.
The roller 12 is prOVIded on one end W1th

o winding drum 15 and on: the oppesite end
‘with a winding drum 16. To the winding
drum 15 the flexible cable 19-is eonnected,
-and thisistrained oyer the- winding drum21,
‘which. is located in.the body. 5-ef the: aer1a;l
'vehmle, near the pilot. This winding drum

21 is rotated by hand: by means:of thé.handle
29, and is retained- in. position by means-of

the clutch 99¢, operated by the springpressed

90.
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lever 224, which is pivoted o the: framé21q
of'the Wlndmg drum.. “This drum is arranged
to.wind the roller 12 in‘one direction. :The -
winding drum 16 is connected to-the. cable 28,
which is connected to the winding druin 24; lo- - 100
cated inthe body 5, a,nd arranged tobe rotated
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by hand.  The Wlndmor drum 24 is similar in
construction tothe W1nd1ng drum 21, and
need not be described in detail. ~ Itis arranged
to turn the roller 12 in the opposite direction
that it is turned by the action of the winding
drum 21.

The cable 19 is wound in:one:direction on
the winding drum 15, and the cable 23 is
wound in -the opp051te direction upon - the
winding drum 16. Both of .these winding
drums are carried by the ends of ‘the roller
12. When a pulling action is-developed by
the movement of the cable 19 the roller will

be turned inone direction; -thus unwinding. -

the cable 19 from: the drum, 15, and at the
same time winding thé cable 23 on'the drum
16. When a pullmg action is ‘developed  on
the cable 23 the cable will be unwound from

. the drum 16, thus turning the roller 12, and

20

causing the drum 15 to wind the ‘cable 19.
This actmn requires the winding drum 21 to
be always operated by hand in a diréction op-
posite to the turning movement of the wind-
ing drum '24. To release the display sheet
holding cables 13 and 14 as well as the display

sheet, ‘the winding drum 21'is ‘operated by

" hand in one direction, so as'to. develop a pull
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ing the aeroplane or vehicle.

upon the cable 19, and at the same time the
winding drum 24 is. operated in a reverse di-
rection to allow the cable 23 to unwind' from
the drum 24 and wind on the drum 16;on the
end of the roller 12.  When the dlsplay sheet
is in extended position, the drum 24 is wound

. in & winding direction;-and the drum:21:is .

wound in an’ unwmdmg direction, thus caus-
ing-the roller to wind the cables 13°and 14 and
the display sheet ‘connected thereto. -

The flexible display sheet may-be made of

. silk, aeroplane fabric, or: any combination

of textlle or other materials. Upon it-the
desired advertising matter-is painted in large
letters; or otherW1se attached, as by sewing
of cut letters of a contrastln,o' color to the
sheet itself. In Flnf 1 I show an-arrange-
ment for’ d1splavmg a single word, which
is shown in negative or reversed form so that
it will be readable from the ground. ‘
The pilot operates the winding drums 21

. and 24 so that the flexible, sheet is allowed
to float in the air, while the aeroplane or aerial

vehicle is moving at a fast speed through the
‘The veloc1ty or speed of the. aeroplane
will ‘cause the:display sheet to fly at an ap-
proximately horizontal position, while trail-
The length of
the connecting cables or ropes 18 and 14 will
determine the distance in the rear of the aero-

‘plane; which the d1splay sheet Wlll be allowed

to move to.

The force of the air and the ‘pull of the ca-
bles 13 and 14 on the opposite ends of the dis-
play sheet will keep it extended, or in ap-
proximately flat: condition. Normally the

-device will move-in a:level ‘lower than the
level in which the aeroplane or:vehicle itself

1,908,181

is moving.  The display sheet will not inter-
fere in any way with the operation of the
aeroplane, or its turning, if the turning is
made in a sufficiently large radius.

When it is desired to pull in the device the
winding drums 21 and 24 are manually op-
erated so that the device or display sheet will
be wound-upon the roller-12, and thus with-
drawn completely from observation.

By repeatedly releasing and withdrawing

" the display sheet from advertising position,

novel-aerial effects can be produced, which
will attract attention and compel interest.

It is understood that any.other form of
winding means may be employed for. turnmg
the winding roller in both directions.:

The stiffening members 17 of the display
sheet are held against shifting from these
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fixed positions by means of the flexible rein-

forcing cords Whlch are twisted around-them
and Wh1ch extend in the direction of travel
of the advertising sheet: The device is capa-
ble when' attached to an aeroplane of adequate

86

capacity, of travehng through ‘the air-with __

-the aeroplane in-any diréction or plane of

flight taken by the aeroplane. - 'The air open-
ings of the sheet tend to maintain balanced
air pressures from the opposite sides of the

advertising: sheet and together with the trans-
verse stiffening‘members, to make it possible g

for the advertising: display sheet to travel
through the au‘ Wlth a mmlmum of ﬁutter-
ing;

construction -andcombination of the parts
shown, without departing from the spirit of
the invention, as defined ‘in the c1a1ms an-
nexed hereto.

90

Varlous changes may be made in the detall I
100

Having descrlbed my 1nvent10n I clalm —

1. The combination with an aeroplane hav-
ing oppositely extending wings and a‘body,
of'a roller mounted near its ends on the wings
and extending across the body, cables con-

nected ‘to‘the ends of the roller, a flexible .

sheet connected to: the cables and provided
with transverse stiffening members spaced
longitudinally from each other, and further
prov1ded with longitudinal reinforcing flex-

‘105
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ible" members, - Wmdlng means for rotating .

the roller in a winding direction, and unwind-
ing means for 1otat1ncr the roller in the oppo-
site ‘'direction,

9. "An aerial advertlsmg devme cons1st1ng

‘of a rollable.advertising: display ‘sheet hav-
ing transverse st1ffen1ng elernents and longi-

tudinal reinforcing flexiblé cords'interlocked
with: the stiffening elements; flexible cords-at-
tached to the end portmns of  the ‘display

116
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sheet, a roller adapted to be mounted against ..

an: aerml vehicle to which:the flexible cords

may be ‘connected; & winding drum on each
end of the roller, a winding drum adapted:to
be mounted in the body of the derial vehicle
for winding the roller, a cable connecting said ..
winding drum to one of the winding drums

ies

130
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" ing display sheet may be wound and un- .

20

25

30

35

40

45

1,908,

of the roller, a similar winding drum adapt-
ed to be placed in the body of the vehicle, and
a cable connecting said last named winding
drum to the other winding drum of the
roller, whereby the roller may be wound by
one of said body installable winding drums
or unwound by the other. §
8. An aerial display device consisting of a
rollable advertising display sheet, flexible
cables connecting the outer end portions of
the sheet, a roller, means for attaching the
roller to an aerial vehicle, a winding device
for turning the roller in one direction, a wind-
ing device for turning the roller in the other
direction, the flexible cables being connected
with the roller so that they and the advertis-

wound by the roller, the display sheet being

provided with air openings therein, to per-

mit of the free flow of air through the same,

while the sheet is being trailed by an aerial

vehicle in flight through the air.

4. The combination with an aerial vehicle
having a body, of a roller mounted on the
body, winding drums on the ends of the
roller, cables trained over the winding drums,
means for winding one of said cables and
unwinding the other cable, a display sheet
constructed to display an advertisement car-
ried thereby, cables connected to the ends

‘of the display sheet and- connected to the

roller, and stiffening means extending across
the display sheet. o
5. The combination with an aerial vehicle
having a body, of a roller mounted to turn-
on the body, winding means for turning the
roller in both directions of rotation, cables

connected with the roller, a display sheet

connected at its opposite ends to the cables

and windable with the cables on the roller,
stiffening strips carried by the display sheet

and extending across the same transverse -

to the direction of the cables, and reinforc-
ing cords extending across the strips.
6. An aerial advertising sheet consisting

_ of a sheet of flexible material having air open-
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ings and provided with parallel reinforcing
members extending across the sheet for stiff-
ening the sheet in flight behind an aerial vehi-
cle through the air, and means for connecting

the advertising sheet to an aerial .vehicle. -

7. An aerial adverising sheet adapted to be
rolled up consisting of a flexible sheet having -
air openings therein, parallel stiffening mem-
bers carried by the sheet and extending trans--

* versely thereof to permit the sheet to be rolled

up, the stiffening members being longitudi-

- nally spaced apart, and a flexible connection

60
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for attaching the sheet to an aerial vehicle,

whereby the sheet will be drawn behind the.

aerial vehicle through the air to display the
opposite face of the sheet. S

8. An aerial advertising sheet adapted to
be attached to an aerial vehicle and carried
in flight through the air, consisting of a fab-

131

ric sheet of flexible material conétructed' ’

with air openings and adapted to carry and,
display advertising matter, the sheet being
stiffened by transverse stiffening members
attached to the sheet, flexible cords twisted-

70

around said stiffening members to hold the . °-

same in a non-shifting placed relation to each
other and cables connected to said sheet and
connectable to an aerial vehicle for support-
ing the same in flight through the air.

Signed at the city, county-and State of New . ‘

York, this 18th day of -April, in the. year
1931, = S S
' Lo JOHN PICCO. .
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