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AE RIAL DISPLAY APPARATUS 
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Application February 19, 1 

This invention relates to aerial display ap 
paratus and it has for its object to provide an 
apparatus of the class: referred to, capable of 
being used for advertising and other purposes 
and which will be attractive and interesting to 5 
observers on the ground. 
To this end I have provided an aerostatic 

structure provided with a rigid frame equipped 
with a plurality of buoyant balloons fixed there 
to in a manner to delineate a predetermined de- 10 
sign and by which the structure is supported in 
the air. The frame is also preferably equipped 
with a plurality of electric lamps upon its under 
side which are arranged in one or more electric 
circuits by which said lamps are connected with 15 
a source of current that is preferably disposed 
upon the ground, said structure being anchored 
to the latter by means of one or more guy cables. 
The lamps are preferably also arranged to de 
lineate said design which, for example, may be 20 
an advertisement, and means is preferably pro 
vided through which the structure may be con 
trolled from the ground thereby to effect rocking 
movement thereof so that the design may be 
seen throughout a greater territory than would 25 
be the case when its position is stabilized. 

Cother features of the invention are herein 
after pointed out. 
In the accompanying drawings: 
Figure 1 is a bottom plan view of the aero- 30 

static structure. . . 
Figure 2 is a side view of the structure shown 

in Figure 1. 
Figure 3 is an enlarged detail, partly in sec 

tion on line 3-3 at the left hand end of Fig- sis 
tire . 

Figure 4 is an explanatory view hereinafter 

1 Claim. (CI.40-127) 
947, serial No. 729,455. 

2. 
the opposite ends of a fifth tubular section 4 are 
connected, the three sections, 2, 3 and f4 being 
disposed so as to form the capital letter A. The 
opposite ends of the sections 2 and 3 are con 
nected and communicate interiorly with section 
0 and section f, respectively, while the oppo 

site ends of the section 4 are connected with 
and communicate interiorly with the sections (2 
and 3, respectively. . . 

... The sections 2 and 3 are made interiorly 
with partitions 5 such as that shown in Fig. 3, 
said partitions being indicated by dotted lines, in 
Fig. 1. ... " . 

: Intermediate its ends section to is constructed 
interiorly, with a partition f6 and between this 
partition and section 3 one end of a relatively 
perpendicular tubing section 7 is connected with 
the latter that is...in the same plane with sec 
tions 2 and 3. The opposite end of section f7 
is closed. - - - 

Section f l is provided interiorly with a parti 
tion 8 that is disposed directly opposite, the par 
tition 6 of section 0 and between this partition 
(8 and section i3 is connected one end of a tu 
bular section 9 which communicates with the 
interior of section f at a point between partition 
18 and section f3. Section 9 is disposed in axial 
alinement with section 7 so that said two sec 
tions are capable of being employed to represent 
the capital letter I. Section 9, like section 7, is 
closed at its inner end. . . . . . . . . . 

... Another straight tubular section 20 extends 
perpendicularly from section. O to section and 
intermediate its opposite ends this section 20 is 
provided interiorly with a partition 2 ?. A curved 
tubular section 22 is connected at its one end 
with section 20 between partition 2 and section 

described. 0 and at its opposite end with the latter. An 
Figure 5 is a partial section on line 5-5 of 

Figures. 2. and 6. " 40 
Eigure 6 is a section on line 6-6 of Figure 5. 
Figure 7 is a view like Figure. 5. but showing 

parts, thereof...in different positions. . . . . 
Figure 8 is a diagram of the circuits and co 

trols, for the valve-operating motor hereinafter 45 
described. . . . . . . - 

Figure 9 is: a diagram of the circuits and cons. 
trols for the pump-operating motor hereinafter 
described. . . . . . . . . . . . . . . . . . 
Th trated embodiment of this i 

comprises, a frame made from 
tubing and this frame, as show, 
relatively parallel spaced-apart and 
disposed side sections f0, and it, two - - - - 
obliquely disposed sections 2 and 13 with which is 

0 of which is int 

obliquely disposed tubular section 23 is connected 
at its one end with the curved section 22 and at 

tions 20, 22 and 23, together with a portion of 
section 0, are associated for use in forming the 
capital letter R. Adjacent to its junction with 
the curved section 22, the oblique section 23 is 
made interiorly with a partition that is indi 

tions 25 and 26 
middle with a partition, said partitions being in 
dicated by dotted lines at 27 and 28 in Fig. 1. 
The outer ends of sections 25 and 26 co i 
cate, respectively, with the interior of section 0. 
at opposite sides of the partition. 16, and with 
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the interior of section f at opposite sides of 
partition 8. 
At 29, FigS. 1, 5, 6 and 7, is the body of a valve, 

said body being made with four ports 30, 3, 32 
and 33, Figs. 5 and 7. The port 30 is connected 
by a branch conduit 34 with the interior of pipe 
Section 25 at a point between partition 27 and 
conduit f ; the port 3 is connected by a branch 
conduit 35 with the interior of pipe section 26 
at a point between partition 28 and pipe Section 

; the port 32 is connected by a branch conduit 
36 with the interior of pipe Sections 26 between 
partition 28 and pipe Section fo, and the port 33 
is connected by a branch conduit 37 with the in 
terior of pipe section 25 between partition 27 
and pipe section 0. The branch conduits 34, 35, 
36, and 37, together with pipe Sections 7 and 9, 

vided at its top with a flat face upon which is 
closely fitted a valve disk or member 38 (Figs. 5, 

- 6 and 7) that is rotatably connected with body 
29 by a stem 39 equipped at its lower end with 
a nut. - 
The ports 39, 3, 32 and 33 of waive body 29 

are spaced-apart angularly 90 and all of theim 
are at the same distance from the axis of the 
valve member 38 which is made with two arcuate 
ports 39 and 4) (Fig. 7) disposed diametrically 
opposite each other, each of which is 90° in 
length. The arcuate ports 33 and 49 are con 
nected by conduit arms 4 and 42, respectively 
(Fig. 6), each with one of the two ports provided 
through the casing of a reversible rotary pump 
43 (Figs. 5 and 6) that is mounted upon the top 
of valve member 38. The shaft 44, Fig. 6, of one 
of the two rotors of pump 43 extends to the ex 
terior of the casing of the pump and is connected 
with the arnature shaft of a reversible motor 45, 
Fig. 5, fastened in position upon the top of valve 
member 38. ... . . ." 

Upon its top side the valve member 38 is made 
adjacent to its periphery with an arcuate rack 
of gear teeth 45 that is slightly more than 90° 
in length and this rack is engaged by a pinion 47 
fast on the armature shaft of a reversible motor 
48that is fixed in position upon the pipe section 
25. Also, the valve member 38 is made upon its 
periphery with two cams 49 and 59 (Fig. 5) which 
cooperate, respectively, with make and break stop 
switches 5 and 52 fixed in position upon pipe 
sections 7 and 9, respectively. These two stop 
switches are arranged in circuit with motor 43 
as shown in Fig. 8, together with forward and 
reverse Switches 53 and 54. - - 

, Normally one of the switches 5 for 52 is held 
open by one of the cams 49 or 5 while the other 
Switch is closed, as shown in Figs. 5 and 8. There 
fore, when the circuit of motor 43, including the 
closed switch 5 or 52, is also closed at the 'switch 
instruments 53-54, the motor 48 acts through 
its pinion 47 to rotate valve member 38 to the 
extent of 90° whereupon the closed switch 5, or 
52 will be opened by one of the cams of valve 
38 thereby stopping motor 48. 
Thus, operation of the push-button 53 while 

stop switch 5i is closed as in Fig. 7, will result 
in rotation of valve member 38 to the extent of 
90° in one direction while operation of push-but 
ton switch. 54 while switch 52 is closed as in Fig. 
5, will cause motor 48 to rotate valve member 33 
to the extent of 90° in the opposite direction. 
When valve member 38 occupies a position at 

the limit of its rotary movement in one direction 
as in Fig. 5, the arcuate port 39 thereof connects 
the two branch conduits 34 and 37 with one port 

() 

4. 
of pump 43, while arcuate port 40 connects the 
two branch conduits 35 and 35 with the opposite 
port of pump 43. When valve member 38 Oc 
cupies a position at the limit of its rotary move 
ment in the Opposite direction, as in Fig. 7, the 
arcuate port 39 thereof connects the two branch 
conduits 36 and 3 with one port of pump 43, 
while the arcuate port 4) connects the two branch 
conduits 34 and 35 with the opposite port of 
pump 43. s 
While the valve member 38 occupies the posi 

tion shown in Fig. 5 switch 5 is held open by cam 
49 and switch 52 is closed, but when said valve 
member occupies the position shown in Fig. 7 
switch 52 is held open by its cam 50 while switch 
5 is closed. 
During the movement of valve member 38 from 

support the valve body 29 and the latter is pro- the position shown in Fig. 7 to that shown in 
Fig. 5, switch 5 remains closed until at the com 
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pletion of that movement the cam 49 opens the 
Switch 5 and stops motor. 48. So also during 
the movement of valve member 38 from the posi 
tion shown in Fig. 5 to the position shown in 
Fig. 7 the circuit of motor 43 remains closed at 
the switch 52 until the valve member completes 
such movement whereupon the cam 50 opens the 
switch 52 and stops motor 48. 
The pump motor 45 is caused to operate in one 

direction by closing a push-button switch 55 and 
in the reverse direction by closing a push-button 
Switch-56 both of which are in circuit with motor 
45 as is also a stop switch 57. It will therefore 
be clear that when switch 55 is operated while 
the valve member 38 occupies the position shown 
in Fig. 5, the pump 43 will be driven in one direc 
tion and the contents of pipe section 26 at oppo 
site sides of the partition 23, will be pumped from 
pipe section 26 and delivered into pipe section 25 
at the opposite sides of partition 27 of the latter. 
It will also be clear that when the pump motor 
is driven in the opposite direction through oper 
ation of the switch button 56, the contents of 
pipe section 25 at opposite sides of its partition 
27 will be transferred, at least in part, to pipe 
section 26 at opposite sides of its partition 28. 

It is also true that when valve member 38 
occupies the position shown in Fig. 7 and pump 
motor 45 is driven in one direction through oper 
ation of push-button 55, then the contents of 
those portionS. Of the interiors of pipe Sections 
25 and 26 which are at one side of the partitions 
27 and 28, will, as indicated by the arrows, be 
transferred to those portions of the interiors of 
pipe sections 25 and 26 which are at the opposite 
sides of said partitions 27 and 28. It will also 
be clear that the transfer of said contents 
through the Valve mechanish Will be in the Oppo 
Site direction when the notor 35 is driven in the 
Opposite direction. 
As shown in Figs. 1, 2 and 3 a multiplicity of 

elastic rubber balloons 58, 59, 60 and 6 are con 
nected with the top side of the tubular frame of 
the device and each balloon is fastened to the 
exterior of a tubular nipple 62 (Fig. 3) through 
Which the interior of Said balloon communicates 
with the interior of the portion of a pipe section 
to which it is connected. The balloons and tubu 
lar frame of the device are filled with helium 
gas and it will be clear that when the pump 45 is 
operated, this gas is transferred, in part at least, 
from One or more groups of balloons to other 
balloons thus deflating the former and increas 
ing the size of the latter. 
The tubular frame, together with the parts car 

tied thereby, is supported in the air at an ele 
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wated position by reason of the buoyancy of the 
balloons while the controlling Switches S and S', 
Figs. 2, 8 and 9, will be disposed upon, or in proX 
imity to, the ground where they are accessible for 
operation, said Switches being connected by cir 
cuit cables 63 and 64, respectively, with the ap 
paratus which is anchored to the ground by a 
steel cable 65, Figs. 2 and 6, whose upper end is 
fastened to the lower end of the stem 39 (Fig. 6) 
Of the above described Valve mechanism. 
The valve mechanism shown in Figs. 5, 6 and 7 

is disposed at approximately the center of buoy 
ancy of the aerostat and when pump 43 is oper 
ated first in one direction and then in the op 
posite direction while valve member 33 occupies 
the position shown in Fig. 5, the helium gas will 
be shifted from one end of the tubular frame to 
ward the opposite end thereof, first in one direc 
tion and then in the opposite direction, with the 
result that the aerostat will be rocked in a di 
rection approximately paralleling a vertical plane 
at right angles to the pipe Sections 25 and 26. 
When pump 43 is operated first in One direc 

tion and then in the Opposite direction. While 
Valve member 38 occupies the position shown in 
Fig. 7, the helium gas will be transferred back 
and forth from One side to the other of the tubu 
lar frame So as to rock the latter in a direction 
approximately parallel With pipe Sections 25 and 
26. 

It Will therefore be clear that when the areo 
stat is canted, as above described, in either di 
rection its design is displayed to View over a 
greater territory than would be the case if the 
aerostat remains in a horizontal position. 
To the under Side of the tubular frame are 

Secured a multiplicity of electric lamps 68, each 
of which is provided with a reflector 67. These 
electric lamps are all arranged in a circuit of 
which a part is shown at 68 in Fig. 3 and this 
circuit is also connected with a source of current 
which may be carried by the aerostat or which 
may be disposed upon the ground in which latter 
case the circuit 68 Would be extended to the 
ground for connection with said Source. A lamp 
66 is provided beneath each balloon and collec 
tively they are grouped to delineate the chosen 
design which in the present case is the Word 
“Air.’ The purpose of the lamps is to render 
the design visible at night and since a balloon is 
disposed opposite each lamp as shown said 
balloons also serve to delineate the design during 
daylight. 
The tubular frame of the aerostat is of approxi 

mately rectangular shape and the partitions are 
disposed within the same so as to divide the in 
terior of the frame into four chambers, one at 
each corner thereof and when the gas is trans 
ferred by pump 43 from one pair of chambers to 
another pair the balloons communicating with 
the first-mentioned pair will be deflated and 
those communicating with the other pair will 
be distended and this will result in tilting the de 
vice as described. As further explaining this 
feature of the invention, I have shown in Fig. 4 
a rectangular tubular frame that is interiorly di 
vided by partitions 27, 28, 6", 8", 5' and 2' 

into four chambers 69, 70, 7 and 72 connected by 
branch conduits 37, 36', 35' and 34, respectively, 
With a control Valve 29' like that illustrated in 
FigS. 5 and 6. When Valve 29 Occupies the posi 

5 tion shown in Fig. 4 and the pump 43 carried 
thereby is operated in One direction, the con 
tents of the tWO chambers 69 and O. Will be trans 
ferred in part to the chambers 7 and 72 as indi 
cated by the arrows in Fig. 4, while reversal of 

10 pump 43 While valve 29 Occupies this position Will 
effect the transfer of gas from chambers 7 and 
2 to chambers 69 and O. 
Rotative adjustment of valve 29' to the extent 

of 90° from the position shown in Fig. 4 followed 
5 by operation of its pump 43 in one direction, will 

transfer gas from chambers O and 7 to cham 
bers 69 and 72, while reversal of the pump 43 
While the valve is in this position Will transfer the 
gas from chambers 69 and 2 to chambers 70 

20 and . 
In order to stabilize the aerostat and hold it 

against erratic movements while aloft in a wind, 
I provide at one end thereof a rudder or stabi 
lizer 73 rigidly fixed to the frame of the device 

25 and made with a pair of oppositely disposed vanes 
that are parallel with the frame and with a Werti 
cal vane that is perpendicular to the plane of 
the frame. 
What I claim is: 

30 An aerial display apparatus comprising an 
aerostat and a cable by means of Which said 
aerostat is anchored to the ground, said aerostat 
comprising a rigid metallic tubular frame hav 
ing sections thereof disposed to delineate letters; 

35 a plurality of balloons fastened to said frame and 
occupying positions above the latter, said balloons 
being filled with lighter-than-air gas and com 
municating with the interior of the frame which 
is also filled with lighter-than-air gas; a plu 

40 rality of electric lamps fastened to the under side 
of Said sections of the frame and also serving 
when illuminated to delineate said letters; a cir 
cuit for supplying electric current to said lamps, 
and a plurality of reflectors carried by said frame 
each of which is associated with one of said lamps 
so as to reflect downwardly light that radiates 
therefrom. 

4. 5 
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