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[57] ABSTRACT 
An electrically illuminated aerial display sign that is 
carried by helicopter. The sign may ‘be collapsed in 
order to permit ease of landing. The message ex 

' hibited by the sign may be changed while the sign is 
being carried in ?ight. 

23 Claims, 18 Drawing Figures 
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AERIAL DISPLAY SIGN 
This patent application is a continuation-in-part of 

patent application Serial No. 763,858 ?led Sept. 30, 
1968, now abandoned. 
This invention relates to an aerial display sign. More 

particularly, this invention relates to an electrically illu 
minated sign that can be carried by a helicopter. 
The aerial display sign can be a very effective form of 

advertising. When ?own over beaches, sporting events, 
and other large gatherings, it provides maximum expo 
sure of the advertiser’s message at comparatively small 
expense. 

It is surmised that the popularity of aerial display 
signs would be much greater if this form of advertising 
were not subject to certain disadvantages. A major dis 
advantage is the difficulty of landing and taking off 
while carrying a sign. Because of this, many airplane 
carried signs must be of cloth or canvas. Furthermore, 
because such signs cannot carry their own illumination, 
their use is restricted to daylight hours. 

Airplane-carried signs suffer from another serious 
disadvantage. In order for the plane to remain aloft, it 
must maintain a certain speed, usually in excess of 50 
miles per hour. This means that rather than hovering 
over a large gathering, thereby permitting ease of read 

.ing, the plane must instead circle. Since the plane 
banks to circle, this results in a sign that is less visible 
and is consequently more difficult to read. 
Another drawback of the conventional aircraft-car 

ried sign is that the aircraft must land and take off again 
in order to display a different advertising message. The 
message on the sign has made its major impact upon 
the crowd within a few minutes after the airplane ar 
rives at the desired viewing area. Therefore, it can 
readily be seen that it is very inefficient for the airplane 
to have to take off and fly to the desired viewing area 
and then return for only a few minutes of effective ad 
vertising time. 

Accordingly, it is an object of this invention to pro 
vide an aerial display sign that can be carried by a 
helicopter. 

It is another object of this invention to provide an 
aerial display sign that can be rolled or folded in order 
to permit ease of taking off and landing. 

It is still another object of this invention to provide 
an aerial display sign having a top and bottom portion 
wherein the bottom portion can be moved into overly 
ing relation to the top portion in order to permit ease of 
taking off and landing. 

It is a further object of the invention to provide an il 
luminated aerial display sign that can change its 
message while being carried in ?ight. 
Other objects will appear hereinafter. 
For the purpose of illustrating the invention, there is 

shown in the drawings forms which are presently 
preferred; it being understood, however, that this in 
vention is not limited to the precise arrangements and 
instrumentalities shown. 

FIG. 1 is a perspective view of a ?exible suspension 
sign in accordance with one form of the present inven 
tion. 

FIG. 2 is an enlarged view in elevation of the circular 
area designated as 2 in FIG. 1. 

FIG. 3 is a sectional view along line 3—-3 of FIG. 2. 
FIG. 4 is an enlarged sectional view along line 4—4 

of FIG. 1. 
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2 
FIG. 5 is an enlarged sectional view along line 5-5 

of FIG. 1. 
FIG. 6 is an enlarged sectional view along line 6-6 

of FIG. 1. 
FIG. 7 is an enlarged sectional view along line 7—7 

of FIG. 6. 
FIG. 8 is a perspective view of a multi-panel sign in 

accordance with another form of the present invention. 
FIG. 9 is a fragmentary view of the multi-panel sign 

of FIG. 8. 
FIG. 10 is a fragmentary front view of the multi 

panel sign of FIG. 8 showing the sign collapsed. 
FIG. I] is a diagrammatic plan view showing the out 

board boom supports for the ?exible suspension sign. 
FIG. 12 is a diagrammatic front view showing the 

outboard boom supports for the ?exible suspension 
sign. ‘ 

FIG. 13 is a block diagram of the control system of 
the present invention. 

FIG. 14 is a side elevational view of a multi-panel 
sign in accordance with still another form of the 
present invention. 

FIG. 15 is a plan view of the form of the invention il 
lustrated in FIG. 14. 

FIG. 16 is a front elevational view of the form of the 
invention illustrated in FIG. 14 with the sign collapsed. 

FIG. 17 and 18 are views of one of the reels compris 
ing a part of the invention illustrated in FIG. 14. 

Referring now to the drawings in detail, wherein like 
numerals indicate like elements, there is shown in FIG. 
1 a display system designated generally as 10 consisting 
of a ?exible suspension sign operatively mounted to a 
helicopter. 
Mat 20, which serves as a support for light bulbs 34, 

may be comprised of ?exible nylon line woven into a 
diamond or box pattern. Vertical frames 22 may be 
comprised of lé-inch nylon line. The top spar 14 is 
preferably of aluminum having a diameter of 2 inches. 
The spar is tooled so as to be adaptable to electric 
motor 12 and manual gear box hoist 16. Bottom sta 
bilizing spar 24 is preferably of 1vé-inch diameter. The 
spar is constructed so as to be capable of being loaded 
with lead inserts 26 for stability. Stabilizing strips 38 
may be added if needed to lend additional rigidity to 
mat 20. Two-inch aluminum strips have been found to 
be suitable for this purpose. Stabilizing lines 30 are 
connected to mat 20 through metal eye-rings 28. Sta 
bilizing lines 30 may be reeled by auto-feed spring ten 
sion reels 32 which are mounted on the helicopter. Mat 
20 may be reeled on top spar 14 by electric motor 12. 
Electric motor 12 is of conventional design and 
preferably includes a torque reducer. In the event elec 
tric motor 12 fails to operate, mat 20 can be reeled by 
manual gear box hoist 16. Manual gear box hoist 16 
can be operated by crank 36 which is within reach of 
the cockpit of the helicopter. Electric motor 12 and 
manual gear box hoist 16 are mounted to the helicopter 
by means of mounts 18. 

FIG. 2 is an enlarged illustration of the circular area 
designated as 2 in FIG. 1. Rubber sockets 42 are 
mounted to the ?exible nylon line 46 of mat 20. Light 
bulbs 34 are resiliently held in place by means of 
rubber sockets 42. Wiring 40 connects light bulbs 34 to 
a suitable source of electrical power. 
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FIG. 3 shows the structural relationship of rubber 
socket 42, light bulbs 34, ?exible nylon line 46 and wir 
ing 40. 

FIG. 4 shows the mounting of bottom stabilizing spar 
24 to stabilizing line 30 by metal eye-ring 28. The 
figure also shows how auto-feed spring tension reel 32 
is resiliently mounted to the helicopter by means of 
rubber ring 44. All mounts for attachment of equip 
ment to the helicopter are insulated wherever possible 
to reduce vibration and shock. 

FIG. 5 illustrates how manual gear box hoist 16 is 
mounted to the helicopter. FIG. 5 also shows how 
crank 36 is placed within reach of the cockpit to pro 
vide a back-up system in the event of failure of electric 
motor 12. 

FIG. 6 illustrates the structural relationship between 
bottom stabilizing spar 24, ?exible nylon line 46, and 
stabilizing strip 38. 

FIG. 7 illustrates how lead inserts 26 are mounted in 
the bottom stabilizing spar 24 in order to lend addi 
tional stability to mat 20. - 

FIG. 8 shows another embodiment of the present in 
vention. Display system 50 consists of a multi-panel 
sign operatively mounted to a helicopter. The sign may 
be retracted by folding along its panels. 
Mat 56 is preferably thin gauge aluminum mesh in 

either a box or diamond weave. Frame 54 lends rigidity 
to mat 56, and is preferably a 1><% inch aluminum box 
member. The panels are connected to each other by 
door-type continuous hinge 66. The hinge is rubber 
coated to help reduce the effects of vibration. The 
panels are also joined by joint coupling 58. Joint 
coupling 58 is of a non-locking type and is held in posi 
tion by hydraulic pressure. 

Light bulbs 72 are mounted in mat 56 by means of 
rubber sockets (not shown) which are seated in spaces 
made by the weave pattern of mat 56. Light bulbs 72 
are preferably high intensity bulbs. Light bulbs 72 may 
be connected to a source of suitable electric power by 
hi-?ex conventional rubber coated wiring (not shown). 

Multi-panel frame 54 may be folded by actuation of 
hydraulic motors 52. Motors 52 are mounted on the 
helicopter by rubber coupling 68. 
Back-up lines 62 are connected to frame 54 by 

means of metal eye-rings 60. Back-up lines 62 are 
preferably of lh-inch nylon. Auto-feed electric drums 
64 are connected to the helicopter by means of mounts 
70. All mounts are insulated with rubber wherever 
possible to reduce the effects of vibration. Auto-feed 
electric drums 64 function to reel back-up lines 62. In 
the event of failure of hydraulic motors 52, back-up 
lines 62 may be reeled manually by means (not shown) 
in order to fold and retract mat 56. 

FIG. 9 more clearly illustrates the relationship 
between mat 56, hydraulic motors 52, back-up lines 62 
and auto-feed electric drums 64. A mechanism similar 
to the mechanism shown in FIG. 9 is located aft of the 
helicopter. FIG. 10 shows mat 56 and frame 64 folded 
and retracted in order to permit the helicopter to land. 

FIGS. 11 and 12 show an alternative arrangement of 
the embodiment of FIG. 1. Auto-feed spring tension 
reels 32 are spaced from the helicopter by means of 
booms 82. This placement of the auto-feed spring ten 
sion reels away from the helicopter gives stabilizing 
lines 30 a better angle at which to control stability. 

4 
FIG. 13 shows a block diagram of a control system 

_ that can be used to operate the embodiments of FIGS. 
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1 and 8. Master controller 100 controls both sign erect 
ing mechanism 102 and lamp bank programmer 104. 
Lamp bank programmer 104 controls lamp bank 
drivers 106 which in turn control sign lamp bank 108. 
Sign lamp bank 108 forms each character by lighting 
the appropriate lamps within the matrix. Since master 
controller 100 can be actuated from the helicopter 
cockpit, the message displayed by the light bulbs can be 
changed in ?ight while the mat is being carried. 

Referring now to FIGS. 14, 15 and 16, a third em 
bodiment of the present invention is indicated 
generally at 120. 
The aircraft 122 carries a sign 124 which includes 

upper portion 126 and lower portion 128. The upper 
portion 126 is comprised of a ?rst support means such 
as elongated bar 132. At its ends elongated bar 132 
supports forward and aft end members 134 in 
downwardly depending relation thereto. A second 
elongated bar 136 which is the lowermost member of 
the upper portion is connected at its ends to end mem 
bers 134. 

Elongated bars 132 and 136 are connected to each 
other at regular intervals by cross braces 138. If 
desired, additional cross bracing in the form of cables 
or wires arranged in diagonal configuration may be 
provided. A grid for supporting a message to be dis 
played or other suitable means for mounting indicia on 
the upper portion of the sign may be provided. Such 
means have been referred to above. 
The upper portion 126 of the sign is connected to the 

helicopter by a plurality of elongated members. 
Preferably these members are rods, however, they can 
be of any suitable construction that is capable of 
withstanding ?ight loads. Rod 140 has one end con 
nected to elongated bar 132 near its juncture with for 
ward end member 134. Its other end is connected to 
the opposite landing skid 146. Rods 142 and 144 have 
one end connected respectively to elongated bars 132 
and 136 and have their other ends connected to the 
skid aft crossbar 148. Rod 145 is connected between 
the boom of the helicopter and elongated bar 132. The 
near skid 150 is ?xedly connected to elongated bar 
136. Thus, upper portion 126 is connected to the air 
craft at both its upper and lower elongates members 
and at a plurality of intervals along its length. This 
results in a substantially rigid support structure which 
keeps the upper portion relatively immobile while the 
aircraft is in ?ight. 
As best seen in FIG. 15, end members 134 may com 

prise elongated forwardly projecting components 154 
which have inwardly, mutually facing ?anges 156. The 
?anges 156 de?ne guideways 158 between their interi 
or surfaces and the upper portion of the sign. 
The lower portion 128 of the sign is comprised of an 

upper elongated bar 160 from which forward and aft 
end members 162 depend. A second elongated bar 164 
de?nes the lower limit of this portion of the sign. A plu 
rality of crossbars 166 are spaced at regular intervals 
intermediate elongated bats 160 and 164. The end 
crossbars 168 are spaced inwardly a short distance 
from end members 162 for a reason which will be ex 

plained. 
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At the lower part of end members 134 suitable stops 

170 are positioned intransverse relation to guideways 
158. The stops may be comprised of any suitable 
material, preferably one of high strength and low fric 
tion. 
The stops are arranged so that they are positioned 

between crossbars 168 and end members 162. Thus, 
when the sign is in its fully opened position it is sup 
ported substantially entirely by the stops 170 bearing 
against the elongated bar 160. Additionally, a portion 
of the weight of the sign is born by suitable elongated 
?exible members such as the cables to be described. It 
should be noted that the upper and lower portions of 
the sign overlap to some extent when in their open posi 
tion so that flanges 150 prevent the lower portion from 
pivoting about its longitudinal axis. 
A suitable spring biased storage reel 174 is ?xed to 

upper portion 126 along the elongated bar 132. This 
reel is normally biased to its wound position. Forward 
pulley 176 and aft pulley 178 are rotatably supported 
along elongated bar 132. Suitable cables 182 and 184, 
each of which have one end connected to reel 174 have 
their other ends connected to forward and aft ears 186 
and 188 on elongated bar 160. Each of the cables is en 
trained over its respective pulley 176 and 178. As is ap 
parent, energization of the spring biased storage reel 
174 to either its wound or unwound position will cause 
lower portion 128 to move from the position illustrated 
in FIG. 14 where the sign is in its open position to the 
con?guration illustrated in FIG. 16 where it is co] 
lapsed to overlie upper portion ‘126. During its move 
ment between open and collapsed positions the lower 
portion of the sign is held in close relation to the upper 
portion by virtue of the guideways 158. 
A main drive cable 190 has one end connected to the 

spring biased storage reel 174. It is entrained over pul 
leys 192 and 194 and its other end is fixed to a spring 
reel assembly 198 in the helicopter cockpit. 
As best seen in FIGS. 17 and 18 the spring reel as 

sembly is rotatably mounted on a shaft 200. The shaft 
may receive its input from an electric motor or may be 
operated by a manual crank. One of the ?anges 202 on 
the reel may be of increased thickness so that a notch 
204 may be formed therein. 

Adjacent the reel is a pivotally mounted lug 206 
which ‘is biased by spring 208 so that a pawl 209 
thereon is urged into the aforementioned notch 204. 
The lug and pawl operate as a blocking member to 
prevent the reel 198 from being unwound inadver 
tently. 
A cable 210 is connected to a suitable means so that 

when tension is applied to the cable, it swings the lug 
206 about its pivot point to withdraw the pawl 209 
from the notch. This permits the reel 198 to be ener 
gized for either raising or lowering the lower portion of 
the sign. 
The present invention may be embodied in other 

speci?c forms without departing from the spirit or es 
sential attributes thereof. Accordingly, reference 
should be made to the appended claims, rather than to 
the foregoing speci?cation as indicating the scope of 
the invention. 

I claim: 
1. A sign to be carried by an aircraft comprising a 

mat in an open position, means on said mat to display a 
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6 
message, means mounting said mat to said aircraft, said 
mounting means comprising a plurality of stabilizing 
lines operatively connected to a plurality of auto feed 
spring tension reels, said reels being resiliently 
mounted to said aircraft, reduce vibration, and means 
to withdraw said mat to a closed position to permit said 
aircraft to land without damaging said mat. 

2. A display sign in accordance with claim 1 wherein 
said auto-feed spring tension reels are mounted on 
booms, said booms being mounted on said aircraft in 
order to give said stabilizing lines a better angle to con 
trol the stability of said mat. 

3. A sign to be carried by an aircraft comprising a 
mat in an open position, said mat being comprised of a 
plurality of panels joined together by a continuous 
rubber coated hinge to prevent vibration, means 
mounting said mat to said aircraft, and means to 
withdraw said mat to a closed position to permit said 
aircraft to land without damaging said mat. 

4. A display sign to be carried by an aircraft compris 
ing a mat in an open position having top and bottom 
edges, an elongated member carried by said aircraft for 
rotation about its own axis, said elongated member sup 
porting said sign at said top edge, a first elongated sta 
bilizing member mounted along said lower edge, a 
second elongated stabilizing member mounted inter 
mediate said first elongated member and said second 
elongated stabilizing member, means on said mat to 
display a message, and motor means to rotate said elon 
gated member to wind said mat thereon. 

5. A display sign in accordance with claim 4 wherein 
said mat has a third elongated stabilizing member 
mounted intermediate said ?rst and second elongated 
stabilizing members. 

6. A display sign in accordance with claim 4 wherein 
said bottom stabilizing member contains stabilizing 
lead inserts. . 

7. The combination of an aircraft and a longitu 
dinally disposed, collapsible sign having top and bot 
tom portions, said combination comprising first and 
second support means carried by said aircraft, said first 
support means comprising an elongated member 
disposed longitudinally of said aircraft and being cou 
pled to the top portion of said sign, said second support 
means being coupled to the bottom portion of said sign, 
said second support means being biased to urge said 
sign into its collapsed position, and means connected to 
said elongated member for moving said sign between 
open and collapsed portions. 

8. The combination as de?ned in claim 7 wherein 
said second support means includes a plurality of elon 
gated ?exible members and a plurality of reels biased to 
a normally wound position when said sign is in its open 
position, and each of said ?exible members have one 
end ?xed to said sign and another end ?xed to each of 
said reels. 

9. The combination as de?ned in claim 8 wherein 
said aircraft is a helicopter, said flexible members are 
?xed to said bottom portion of said sign at opposite 
ends thereof, and said reels are supported in forward 
and aft positions on said helicopter. 

10. The combination as de?ned in claim 7 wherein 
said elongated member is an elongated bar mounted for 
rotation about its own axis, drive means are connected 
to said elongated bar for rotating it in opposite 
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directions so that said sign is moved between open and 
collapsed positions by being wound and unwound 
therefrom. 

11. The combination as de?ned in claim 10 wherein 
said aircraft is a helicopter, said second support means 
is spaced laterally from said elongated member and in 
cludes a plurality of elongated ?exible members and a 
plurality of reels biased to a normally wound position 
when said sign is unwound, and each of said ?exible 
members has one end ?xed to said sign and another end 
?xed to each of said reels. 

12. The combination as de?ned in claim 11 wherein 
said bottom portion has a bottom edge and said ?exible 
members are ?xed to said bottom edge. 

13. The combination as de?ned in claim 7 wherein 
said top and bottom portions are interconnected for 
pivotal movement so that said sign can be collapsed by 
being folded on itself under said aircraft at said inter 
connection. 

14. The combination as de?ned in claim 13 wherein 
said aircraft is a helicopter, said elongated member is 
an elongated bar disposed on one side of the center line 
of said helicopter and mounted for rotation about its 
own axis, drive means connected to said elongated bar 
for rotating it in opposite directions, and said second 
support means includes a plurality of elongated ?exible 
members and a plurality of reels biased to a normally 
wound position when said sign in unfolded. 

15. The combination as de?ned in claim 14 wherein 
said bottom portion has a bottom edge, a ?rst plurality 
of said ?exible members are connected to said sign at 
said interconnection, a second plurality of said ?exible 
members are connected to said sign at said bottom 

20 

25 

edge, and said reels are disposed on the other side of ' 
said center line and are operative to draw said intercon 
nection toward said reels and said lower edge toward 
said elongated bar when said elongated bar is rotated to 
move said sign to its folded position. 

16. The combination as de?ned in claim 7 wherein 
said sign supports a plurality of selectively actuable 
lights that are operative to form said display, and each 
of said lights comprises a bulb supported by a member 
comprised of a resilient material. 

17. The combination as de?ned in claim 7 wherein 
said top and bottom portions of said sign are substan 
tially rigid members, said top portion of said sign and 
said ?rst support member being coupled to said air 
craft, said bottom portion of said sign being disposed 
below said top portion when said sign is in its open posi 
tion, and said second support means holding said bot 
tom portion of said sign in overlying relation to said top 
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8 
portion when said sign is in its collapsed position. 

18. The combination as defined in claim 17 wherein 
said aircraft is a helicopter, said first support and said 
top and bottom portions of said sign being disposed on 
one side of the center line of said helicopter, said 
second support means comprising a plurality of elon 
gated ?exible members, reel means for reeling said 
flexible members, each of said ?exible members having 
one end connected to said bottom portion and having 
its other end connected to said reel means, and means 
for driving said reel means to move said bottom portion 
of said sign between ‘open and collapsed positions. 

19. The combination as de?ned in claim 18 wherein 
said upper portion of said sign includes ?rst and second 
elongated mutually facing and outwardly projecting 
retaining members, said upper portion of said sign in 
cluding stop members, said stop members being posi 
tioned adjacent the lower part of said upper portion of 
said sign, and said lower portion of said sign is con 
strained for movement between open and closed posi 
tions by said retaining members, and being supported 
by said stop members when in said lower position. 

20. The combination of a helicopter having landing 
gear and a longitudinally disposed sign mounted 
thereon comprising a frame supporting said sign, said 
frame including upper and lower elongated edges, and 
means for mounting said frame on one side of said 
helicopter so that said upper elongated edge is disposed 
below the helicopter rotor disc and said lower elon 
gated edge is disposed above said landing gear. 

21. The combination as de?ned in claim 20 wherein 
said frame is coupled to said helicopter by a plurality of 
brace members and at least some of said brace mem 
bers are connected between said frame and the landing 
gear on the opposite side of said helicopter. 

22. The combination as de?ned in claim 21 wherein 
a portion of said lower elongated edge is coupled to the 
adjacent landing gear. 

23. The combination as de?ned in claim 20 including 
a bottom frame supporting a second sign, said bottom 
frame being movable between an open position where 
it is disposed below said ?rst frame and a collapsed 
position where it is in overlying relation to said ?rst 
frame, a plurality of reels coupled to said upper elon 
gated edge, a plurality of elongated ?exible members 
entrained over said reels, each of said elongated ?exi 
ble members having one end coupled to said second 
sign, and means for winding said elongated ?exible 
members so that said second frame moves between 
open and collapsed positions. 

* * * * * 


