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2 Claims. (Cl. ‘tti-‘213) 

This invention relates to an apparatus and method of 
sky writ'mg wherein a number of planes flying in forma 
tion co-operate in producing the writing. 

It is known to use a plurality of planes for forming 
sky writing wherein each plane is assigned a certain part 
of a letter. Such prior systems may use records, similar 
to player piano records and consisting of a blank provided 
with slots shaped in the pattern it is desired, for the par 
ticular plane to write. The slotted blank is used to make 
and break an electric connection thereby generating sig 
nals of a desired duration and placement. These signals 
are generated in a particular p-lane and are then trans 
mitted to the other planes over separate communication 
channels. 

In prior art sky writing systems, it is also conventional 
to transmit identical synchronizing signals which serve to 
synchronize the various letter or character patterns for the 
ditferent planes. In such systems, the patterns are de 
termined by a selector system in each plane; the selec 
tion being accomplished by multi-contact switches which 
normally represent expensive and complicated equipment. 
An object of the present invention is to simplify and 

render more economical present system-s of sky writing. 
A further object of the invention is to control the sky 

writing by a formation of planes from perforated tapes 
on a lead plane. 
Another object of the invention is to control sky writ 

ing from the aum'liary controlled planes by transmitter 
of radio or audio frequency tones, selectively radiated 
from the control plane by perforated message tapes. 
A feature of the invention is a moving message tape 

located in the control plane, wherein perforated characters 
or letters are sensed by photoelectric cells to control the 
transmission of separate radio frequencies from the con 
trol plane to the other planes, whereby the planes will 
emit smoke patterns of said characters. 

ln accordance with the present invention, a number 
of planes ñy in parallel and with substantially equal speed 
following a straight line so that they are at ’all times 
aligned at right angles, or any type of angle desired, to 
the direction of iiig t, each plane being equipped with 
smoke emitting apparatus. 
The emission of smoke puffs is determined by a plu 

rality of transmitted discrete frequencies situated in the 
radio or audio band, which control an equal number of 
planes from a central or lead plane. On the control plane, 
the messages inscribed on perforated tape are sensed to 
activate a group of photoelectric cells in accordance with 
a dot pattern representing the characters of the message. 
Transmitters on the lead plane energized selectively and 
photo-electrically radiate a series of discrete frequencies 
under the control of the photoelectric cells. When these 
frequencies are selectively received by a controlled plane, 
it responds by emitting smoke puís in accordance with the 
dot pattern of the characters in a message. 
More than one message may be ‘handled by two per 

forated tapes, which utilize switching from one to the 
other, controlled by reset perforations located on the tapes 
at the end of a message. The reset perforations are photo 
electrically scanned to switch between tapes and messages. 

Other advantages of the present invention will become 
apparent when considered in connection with the follow 
ing specification and drawing, wherein: 
FIGURE 1 is a perspective View of a message tape for 

sky writing in accordance with the present invention. 
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FIGURE 1a is a block schematic diagram of a per 

forated tape and the radio transmitting apparatus located 
in the control plane. 
FIGURE 2 is a circuit schematic corresponding to the 

block diagram of FIGURE la. 
Referring to FIGURE l, one manner in which a script 

is formed is illustrated. 'Each letter or character is com 
posed of a pat-tern of apertured dots on la perforated tape 
A or B on which the letters E, V and B are typically rep 
resented. The numbers l to 5 in the first vertical column 
of the letter E correspond to the planes 1 to 5 from which 
the smoke puits are to be emitted. Plane 1 represents 
the lead plane on which the control apparatus consisting 
of perforated tapes A and B and radio transmitters (f5, f2, 
3», fd) or the like are located. Planes 2 to 5 represent 
the controlled planes on which the single or multi-tone 
receivers for picking up the discrete (f5, f2, f3, f4) fre 
quencies are situated for controlling the corresponding 
smoke valves, respectively. 

It is apparent then that any character or dot pattern 
(as the letter E) appearing on the perforated tape will 
cause the formation of airplanes to emit puffs of smoke 
representing the vertical columns of apertures, which form 
an E in FIGURE l. For example, to form the first verti 
cal column of dots contained in the letter E (see FIGURE 
l), the control plane l will emit a puff of smoke directly 
when dot l is scanned photo-electrically. Simultaneous 
ly, control plane ll radiates four lseparate frequencies, f2, 
f3, f4, and f5 from its four radio transmitters respectively 
located thereon. The radiated frequencies, f2, f3, f4, and 
f5 are picked up by corresponding radio receivers in 
planes 2, 3, 4 and 5 (not shown). Upon receiving its 
characteristic frequency, each controlled plane emits a 
puff of smoke from its smoke valve thereby contributing 
to the formation of the pattern of five dots, as the iirst 
vertical column in the sky writing of the letter E. 

Referring to FIGURE la, a perforated tape l is moved 
by means of a motor 2 past a block of light 3 registering 
with a corresponding bank of photo cell-s 3 aligned there 
with. The taped message, consisting of perforated char 
acters, is conveyed between the lights 3 and photo cells 4, 
will operate a corresponding array of relays 1 to 5 selec 
tively. The pattern of operated relays 1-5 corresponds 
selectively to the vertical columns of dot patterns pre 
viously illustrated in connection with FIGURE 1 and the 
letter E, for example. 

Thus, the first vertical pattern of dots from which the 
chacacter E is formed, produces a selective pattern of 
photo cells 1 to 5 activated, and the corresponding array 
of relays I to 5 energized. Similarly, the second column 
of dots characterizing the letter E contains only dots 1, 2 
and 5. Consequently, when the perforated tape A passes 
in front of the photo cells, only cells 1, 2 and 5 and corre 
sponding relays 1, 2 and 5 operate. The control plane 1 
directly emits a puit of smoke from its exhaust smoke 
valve 1 and simultaneously transmits two radio frequen 
cies, namely 1‘2 and f5, which are picked up by planes 
2 and 5 to control the emission of puffs of smoke from 
their exhausts, respectively. 

It should be noted that the other two transmitter fre 
quencies f3 and f4 are not radiated for the second column 
of dots, so that planes 3 and ¿l do not respond by emit 
ting puffs of smoke from their exhausts respectively. 

In this manner, the second column of dots in forming 
the letter E is written and the planes continue to ily in 
formation scanning the successive columns of dots which 
constitute the complete characters and message. 
By way of summary, the sky writing of letter E in 

accordance with the present invention involves a pattern 
of radiated radio or audio frequencies sent by the control 
plane I to the other planes in accordance with the follow 
ing scheme: 
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Letter E 
Transmitted 

Planes : Frequencies 
Plane 2 __________________________________ _„ f2 

Plane 3 ________________ _.’.;„__,_'__`_ ______ __ f3 

Control Plane 1 
Plane 4 _________________________________ __ fd 

Plane 5 _________________________________ __ f5 

The pattern of signalled frequencies for the letter E 
and the resultant puffs of smoke from the various planes 
are represented in the above table, where the vertical dots 
in the formation of the letter E represent smoke puffs 
from each plane’s exhaust, respectively. 
The power for the sky writing system shown in FIG 

URE la is applied from the +12 volt source 26 when the 
“on” switch 22 is thrown to operate the A latch relay 2.4. 
The reversible DC. motor which moves the perforated 
tape or belt 3, is simultaneously energized by the same 
+12 volt source. The A tape 3 bearing a perforated mes 
sage thereon is displaced by the D_C. motor 2 between 
a block of lights 4 energized by the relay 24 and a corre 
sponding block of photo cells 5 aligned with the lights 
and registering therewith. 
The block of tive photo cells S corresponds in number 

to that of the plane formation. rl`his block of photo cells 
is selectively operated by the perforation patterns which 
make up a character on the endless tape A. More partic 
ularly, each vertical column of perforations illustrated in 
FIGURE l for the letter E is sensed as a unit by the 
photo cell block 5. When the photo cells are energized 
Vin accordance with the perforation pattern of FIGURE l, 
they energize selectively a group of íive photo cell relays 
31 to 35. When the photo cell relay l operates, it causes 
the smoke valve 1 of the lead or control plane to emit 
a puff of smoke directly from its exhaust. The con 
trolled planes 2 to 5 only puñ smoke upon the reception 
of their own characteristic tone frequency as transmitted 
thereto from the control plane 1. When cell relays 2 to 
5 are operated by the perforated patterns on the tape A, 
radio transmitters 2, 3, 4 and 5 .selectively radiate single 
tone frequencies f2, f3, f4 and f5, from the control plane, 
to control the action of the exhausts in the controlled 
planes. 
' The end of a message on the tape A is signalled by the 
presence of a reset perforation placed at the end of the 
message as illustrated in FIGURE l. The reset perfora 
tion is instrumental in operating a sixth photo cell 6 
from reset light 7, whereupon reset A relay 36 operates. 
As a consequence of the reset operation, B latch relay 25' 
operates together with cross-over switch 33 and on switch 
23 to initiate the movement of perforated message tape 
B by the D.C. motor 2 and power switch 23 for sending 
a second message. At this point, tape A is stopped by olf 
switch 39 having been operated by the reset dot. The 
second tape B sends its message translated into puffs of 
smoke in the control and controlled planes in a manner 
corresponding to that previously described for tape A. 
ln the operation of tape B, a similar bank of photo cells 
5B and lights 4B are seelctively operated by the tape to 
energize photo cell relays 1 to 5 in the manner previously 
described for tape A. At the end of the message sent 
by tape B, a reset perforation thereon correspondingly 
controls the switching reset B relay 27 to stop tape B 
message. 
The lead pilot then can push start switch on A or B 

for another start on whatever message is desired. These 
tapes are accessible to lead pilot and can be changed dur 
ing flight in a matter of minutes for a different advertiser. 

It is significant that the tapes A and B can be changed 
by the lead pilot in a matter of only two minutes while 
in flight so that the planes can write dilferent characters 
without landing, This is virtually impossible to do with 
other known methods of sky-writing. Previously all 
planes had to land and all stepping switches changed in 
all 5 planes by the 5 pilots in order to write a different 
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message. This took approximately one hour or more, on 
the ground, ‘plus time taken in landing, taking off and 
climbing back up to 10,000 feet, which could take an 
other hour or more all told. 

In the sky writing circuit shown in FIGURE 2, which 
corresponds to the block schematic of FIGURE ia, trans 
mitters 2, 3, 4 and 5 may be either radio frequency or 
audio frequency tone transmitters, and are present only 
on the control plane l. The tone receivers individual 
to the controlled planes 2-5 are not shown, but they 
utilize conventional radio or audio apparatus, apparatus 
capable of picking up their own individual frequency or 
tone. The group of transmitters 2-5 can be selectively 
operated from either tape A or tape B through the com 
mon group of photo cell relays 1_5 actuated by the Vver 
tical patterns of perforations, forming the characters in 
the manner previously illustrated in FIGURE 1. 

Also, conventional photoelectric cells 5 and photo cell 
relays are suited to the system described. 
The l2 volt DC. motor 2 may be operated in a for 

ward direction or reversed by means of switch 41 and its 
speed may be controlled by potentiometer 4Z and drive 
gears 43. 

ri‘he smoke valves which control oil sources connected 
to the exhaust pipe of the planes are conventional, and 
well~known in the art of sky writing. 

It should be appreciated that single or multiple tones 
or double tones in communications bands, for example, 
between the audio and radio range or in the microwave 
range may be utilized for the disclosed system without 
departing from the spirit of the invention. It should also 
be appreciated that other scanning and sensing methods 
corresponding to applicant’s optical and photoelectric de 
vices rnay be utilized in the practice of the invention 
without departing from the spirit thereof. 

Likewise, the single radiated frequencies f1., f2, f3 and 
f4 disclosed may be combined with tones; also carrier 
frequencies may be transmitted, modulated by audio tones 
without thereby departing from the spirit of the invention. 
Whereas a particular embodiment of the invention has 

been described, it should not be construed as limiting, and 
it is desired therefore that the invention be interpreted as 
broadly as the scope of the appended claims. 
What I claim and desire to secure by Letters Patent is 

as follows: 
1. In apparatus for selectively controlling the emission 

of sky writing smoke from the exhaust pipes of a. plurality 
of airplanes flying in formation, one of said airplanes 
being the control airplane and the remaining being con 
trolled airplanes, the combination comprising a plurality 
of perforated message tapes, mounted on rollers, drive 
means operatively connected to said rollers to drive said 
tapes, each said tape having a plurality of rows of per 
forations formed therein, one row for each controlled 
airplane in such formation (alternately energizable), scan 
ning means operatively connected to said tapes, there 
being one group of scanning means for each said row of 
perforations, and a plurality of radio transmitters, each 
transmitting on a different frequency, one for each said 
controlled airplane, said transmitters being connected to 
said scanning means and adapted to transmit signals cor 
responding to each said row of perforations as scanned 
by said scanning means, said perforated message tape, 
scaning means and radio transmitters being located in said 
control airplane, and a plurality of radio receivers tuned 
to the frequencies of said transmitters and adapted to re 
ceive signals from said transmitters, there being one such 
receiver in each said controlled airplane, and smoke con 
trol valve means controlling the emission of sky writing 
smoke in each of said controlled airplanes, each of said 
receivers being operatively connected to the smoke control 
valve means in the same controlled airplane to control the 
emission of smoke therefrom in accordance with the sig 
nals received from its associated transmitter. 

2. In apparatus in accordance with claim l, wherein the 
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scanning means includes a plurality of photocells which References Cited in the ñle of this patent 
are activated through the perforations on said perforated UNITED STATES PATENTS 
message tape, said photocells bemg situated on one side 
of the perforated message tape and a light source being 19561351 Hershey   APL 24, 1934 
provided on the opposite side thereof to transmit light 5 2,069,851 Rosenberg   Feb» 9, 1937 
through said perforations to said photocells, said photo- 2,345,152 Remey ______________ __ Mar. 28, 1944 
cells being in circuit with said transmitters, there being 2,345,153 Remey ______________ __ Mar. 28, 1944 
one such photocell for each row of perforations and hence 2,674,820 Hansen ______________ ___ Apr. 13, 1954 
for each transmitter. 3,114,214 Pike ________________ __ Dec. 17, 1963 


