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This invention relates to illumination and
signalling systems, and more particularly to a
novel illumination of signalling systems ifor
arenas, amphitheatres, and the like, such as the
so-called open-air “Drive-In” theatres. o

Theatres of this type, for the exhibition of
motion pictures, generally comprise a series of
srcuate ramps divided into parking stallways
arranged to face an elevated screen at a central
point which may be the focal point of the ramps.
The ramps are so inclined with respect to the
screen that, when automobiles are parked
thereon, the occupants thereof can view the
secreen through the windshields. Such a theatre
is shown, for example, in U. 8. Patent No.
1,009,537 granted to R. M. Hollingshead, Jr. |

For the exhibition of talking motion pictures,
a sound distributing system is, of course, neces-
sary to go with the action portrayed on the

screen. Various forms of loudspeaker arrange- -

ments have been suggested heretoiore, among
which is an arrangement of loudspeakers behind
the screen: mounting individual speakers at each
stallway to face the radiators of cars parked
therein: and mounting portable loudspeakers be-
tween stallways so that the patrons can lift the
loudspeakers into the cars. One such system is
described and claimed in a patent to James D.
Phyfe (Patent No. 2,469,986, issued May 10,
1949), and entitled “Sound Distributing Sys-

tem.” |
Since “Drive-In” theatres function for the

most part at night, any illumination other than
that from the performance serves to divert the
attention of the audience and detract consider-
ably from the enjoyment of the performance.
However, for the maintenance of safety and for
the guidance of the cars, some illumination at
the parking stalls to which the cars are driven
and in which they are parked during the per-
formance must be maintained. Furthermore, in
order to prevent cars from colliding with the
supporting members upon which loudspeakers
are mounted, these supporting members should
also e illuminated.

For the convenience of the patrons of the
drive-in theatre, refreshments are sold by con-
cessionaires to be partaken during the perform-
once. Heretofore, to obtain these refreshments,
either the patron would leave his car to go to the
~afreshment stand or the concessionaire would
carry the refreshments about the area of the
theatre calling out his wares. Either system is
a2 nuisance to the parties involved. Signalling by
the patron to the concessionaire by flicking his
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bright ligchts off and on is an annoyance to othe
patrons. | S |

The wiring required for the installation of an
illumination system and a signalling device at
each automobile stall in a “drive-in” theatre is
expensive and has been a deterrent in their in-
stallation. A preferred system is one in which

the functions of signalling and illumination are

combined and which, as far as possible, utilizes

the existing wiring in the theatre.

It is therefore an object of our invention to
provide an illumination signalling system for
open air theatres and the like.

It is another object of our invention to pro-
vide an inexpensive illumination and signalling
system for open air theatres and the like.

It is a further object of our invention to pro-
vide a combined illumination and signhalling sys~
tem which may have general utility.

It is still a further object of our invention
to provide an illumination and signalling sys-
tem which requires a minimum of additiona
wiring. - |

We achieve these and other objects in ac-
cordance with our inventfion by mounting at
least one glow lamp at every sound reproducing
station and a control switch on each speaker
housing. Power to the lamps is supplied through
the existing sound distributing system but this
power does not interfere with audio signals in
the sound distribution system. The control
switech will either cause the lamp to glow con-
tinuously or to flicker at a predetermined rate,
thus constiftuting a signal.

The novel features of our invention, both as
to its organization and methoed of operation, as
well as additional objects and advantages thereof,
will best be understood from the following de-
scription of several illustrative embodiments
thereof when read in connection with the ac~
companying drawings in which: |

Pigure 1 is a fragmentary, perspective view
of an outdoor theatre provided with an illumi-
nating signalling system at sound reproducing
stations in accordance with our invention,

Figure 2 is an enlarged, detailed view showing
a sound reproducing station and the manner in
which illumination and signalling lamps may be
mounted thereon, | | .

Figure 3 is a front elevation of a loudspeaker
housing showing the location of the signalling
switch thereon, | -

Figure 4 is a schematic disgram of one em-
bodiment of our invention in combination with
a sound distributing system, S
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Figure 5 is a schematic diagram of a second
embodiment of our invention in combination with
a sound distributing system,

Pigure 6 is a schematic diagram of a third
embodiment of our invention in which three
wires are connected to the speaker housing, and

Figure 7 is a schematic diagram of a fourth
embodiment of our invention in which one lamp
is controlled at a sound reproducing statmn by

either of two switches.
Referring more particularly to the drawings

H

140

wherein similar reference characters designate _

corresponding parts throughout, there 1s sh_own,
in Figure 1, an outdoor theatre provided withh a

plurality of parking ramps 10 each divided into

g plurality of adjacent stallways 2 by sultable
boundaries, such as markers 4. The ramps (6
may be inclined upwardly toward a screen 16 so
that occupants in automobiles {8 parked in the
stallways 12 will have a ¢lear view of the screen
16 through their respective windshields. Moving

pictures or the like are projected into the screen
{6 from a projection booth 19 in well known

manner,

For the purpose of distributing sound related
to the action portrayed on the screen uniformly
-throughout .the entire theatre, at alternate
poundaries {4 are provided suitable sound re-
produeing stations 20 each ‘having a pair of
Joudspeakers in association with the adjacent two
stallways. Each sound reproducing station 2Z{
comprises a concrete or other suitable base 22
from which rises a tubulal supporting standard
24 supporting a junction box 26 within which are

usually housed the loudspeaker coupling trans-

former 28 together with a terminal strip upon
which are mounted the required network com-
ponents in a manner well known in the art.

At the top of the junction box 26 and at its
opposite ends adjacent the stallways 2 are
mounted two glow lamps 30, 32. By glow lamp
is meant that type of lamp which is suitable for
use as s component of a relaxation oscillator
network and which radiates sufficient illumina-
tion to be utilizable for purposes of illumina-
tion. Neon or argon filled lamps are common
examples of glow lamps which may be used.
The glow lamps 30, 32 if desired, may be mounted
on the undermde of the Junctlon box 26 as shown
by the lamps 34, 36 drawn in dashed lines. This
casts more of the light downward on the stall.
These glow lamps serve either as illumination or
as a mgnallmg device, either condition being
selected by the control-switches 38, 40. o

Secured to the junction box 26, at the opposlte
ends thereof and alongside the adjacent stall-
ways, are a pair of wire baskets or other suitable
receptacles 42 each of which removably receives
a loudspeaker 44. The loudspeakers are prefer-
ably of the electrodynamic type and include a
volume control 46 and one control switch on the
front panel of the loudspeaker housing 43. Each
lJoudspeaker housing 48 is also provided with a
mounting bracket 50 by means of which the
Joudspeaker may be mounted on the window
frame-0of an automobile 18 with the loudspeaker
48 inside the car, as shown to the right of Fig. 2.
The junction box 26 is ‘of such a length that it
extends into fairly close proximity with the auto-
mobiles properly parked in the -adjacent stail-
ways, 50 that the occupants of the'cars can easily
reach ‘the loudspeakers by merely ‘extending their
arms out of the windows. Similarly, the loud-
speakers may be replaced in their receptacles 42
from within “the :car through the open window
thereof. S T
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Figure 3 shows g loudspeaker 44 enclosed in a
loudspeaker housing 48 of the weather protective
type with suitable openings so that the sound
irom the loudspeaker can be heard. Mounted
in the housing 48 are a volume control for the
loudspeaker and a control switch for the illumi-

nation and glow lamp controlled from the ex-

terior of the housing by a volume control knob
12 and a control switch knob 84.

- Figure 4 shows a schematic diagram of a sound
distributing system in combination with my in-
vention, wherein the wires of the sound distribut-
ing system are utilized for power distribution to
an illumination and signalling system. A sound

signal source 52 such as a microphone or re-

cording, supplies audio signals to an audio fre-
quency amplifier 54 which amplifies these sig-
nals and impresses them on a transmission line

36. The transmission line 56 runs underground

and supplies a feeder cable 58 at each sound re-

producing station. The feeder cable 58 extends

through the tubular standard 24 (shown in
dashed lines in Fig. 4), into junction box 26 (also
shown in dashed lines in Fig. 4). A direct cur-
rent voltage supply 60 is also connected to the
transmission line 56 through an audio frequency
choke 62. The choke 62 is used for the purpose
of substantially blocking the audio frequency
signals from the direct current source 63. A
condenser 64 is used to substantially block direct
current from the audio frequency amplifier 54.
Therefore by means of the transmission line 56
a airect current voltage and an audio frequency
voltage are simultaneously made available at
every sound distributing station junction box 26.

Feeder cable 58 inside the junction box 26 con-

nects to the primary 66 of loudspeaker coupling
transformexj 28 through a condenser 68. The
condenser 68 besides blocking the direct current

from the primary 66, is selected to have a value

such that it, together with the primary 66, form

g, high pass filter having a cut-off frequency at

70 cycles.

HEach loudspeaker 44 is connected through its
respective volume control 46, in parallel with the
secondary 70 of transformer 28. The respective
volume controls 46, are varied by turning the re-
spective -knobs T2 located on the outside of the
respective loudspeaker housings 48 (here drawn

in dashed lines).

The glow lamps 30, 32 are respectively con-
nected in parallel with the condensers 74, 76. A
resistor 18 is connected in series with the con-

denser 74 and the glow Ia,mp 30. Another resis-

tor 80 is also connected in series with condenser
i6 and glow lamp 32. These series parallel com-
binations are both connected across the feeder
cable 24 from which they receive a direct cur-
rent voltage. Each of the series parallel com-
binations will readily be recognized as a relaxa-
tion oscillator network in which the glow lamp

will flash at a rate determined by the time con-

stants of the series resistor and parallel con-
denser. The time constants of the combination
of the resistor 718 and the condenser 14, as well

as the combination of the resistor 80 and the
condenser ‘16, are chosen to be somewhat lower
than 70 cycles per second whereby the oscilla-
tions will not pass by the primary 64 of the loud-
speaker matching transformer 28 in view of the
high pass filter made by the primary 63 and the
condenser 68. A resistor 82 is .connected in
series ‘with the control switch 38 and this series
combination is connected in parallel with the re-
sistor 18. ‘The control switch 38 is located in the

loudspeaker housing 48 and is controlled by the
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knob 24 on the loudspeaker housing -48. Closing
the switch 38 places the resistor 82 in parallel
with the resistor 78. |

The valve of the resistor 82 is chosen sulll-
ciently low so that the time constant of the R-C
circuit of the relaxation oscillator is reduced be-
low the point of oscillation whereby the glow
lamp 36 will remain illuminated and will not
flicker. Switch 88 can therefore be operated to
chanege glow lamp 30 to either a substantially
steady state condition or to a flickering condi-
tion. A resistor §6 and the switch 48 controlled
by the knob 88 are similarly connected in series
with each other and in parallel with the resistor
80. The value of the resistor 86, as is the value
of the resistor 82, is chosen so that operation of
the switch &6 from open to close will cause the
olow lamp 32 to pass from a flickering condi-
tion to a steady state condition. The value of
the resistors 82, 86, while chosen to be low enough
to effectively halt the oscillations of their re-
spective circuits are still selected high enough
to protect the glow lamps 30, 32 from a burn out
due to a high direct voltage being applied across
their terminals.

The control switches 38, 40, are normally closed
whereby the glow lamps 28, 32 radiate a sub-
stantially steady illumination. The concession-
aire will usually post an observer on some point
of vantage in the theatre from which he can set
the entire field. Any patron who operates &
control switch to the open condition causes the
clow lamp associated with his parking stall to
dicker. The observer reports the location of the
fiickering glow lamp to the concessionaire who
can then readily serve that patron, witirout any
others beine disturbed or inconvenienced.

The wiring system shown in Fig. 5 is similar 10
that described for Fig. 4, but is a simplified modi-
fication in that one side of the transmission line
56 and of the loudspeaker coupling transformer
98 is grounded. The audio signal source 92 has
its characteristic impedance represented by re-
sistor 88. The other components are similarly
numbered and function the same as is described
in Figure 4. S

Figure 6 shows the connections required when
it is desired to run only a three wire cable be-
tween the junction box and the loudspeaker hous-
ing. The apparatus shown in Figure 6 functions
in the same manner as was above described for
Figure 4. One wire is eliminated by connecting
in common one side of the primary 66 and the
secondary 10 of the loudspeaker transiormer 28
and by using the common lead as the connection

hetween switch 88 and resistor 82.

Foure 7 shows a single glow lamp 99 controlled
by two control switches. The control switches
92 84 are mounted on either end of the junction
hox 16 (drawn in dashed lines) adjacent each of
the parking stalls. The switches 92, 94 are con-
nected in parallel with each other and in series
with resistor 78, so that when either switch 1S
opened glow lamp 80 is caused to flicker. The
switches 92, 94 if desired may be mounted on
the loudspeaker housing as shown in Figure 4,
instead of on the junction box as shown in Fig. 7.

We have herein shown and described a lighting
and sienalling system which uses the existing dis-
tribution wires of a sound distributing system and
operates independently of the audio signals in the
sound distribution system. Another modification
of our system is to connect the control switch
<o that upon closing it shorts out a sufficient por-
tion of the relaxation oscillator circuit to effec-
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tively halt oscillations. Also the switch may be
placed in series with the condenser so that, upon
closing, the condenser will be in parallel with
the glow lamp which then commences to flicker.
Although some modifications of our invention
have been shown, it will be apparent to those
skilled in the art that many other variations
and embodiments thereof are possible. We there-
fore desire that the foregoing shall be taken
merely as illustrative and not in a limiting sense.

What we claim is:

1. In 2 combined sound distributing and sig-
nalling and illumination system for an outdoor
theater, the combination of transmission lines to

distribute sound signals to sound reproducing

stations, each of said sound reproducing stations
comprising a junction box and a pair of loud-
speakers mounted on sald junction box for ready
removal therefrom, each of said loudspeakers
having a protective housing, a pair of glow lamps
mounted on said junction box, and g control
switch mounted on eaclh of said loudspeaker hous-
ings, said switches being electrically coupled to
said glow lamps to control their illumination for
signalling, means to impress direct current elec-
trical energy to illuminate said glow lamps upon
said transmission lines, and means to isolate the
clow lamp illuminating energy irom said loud-
speakers. |
2. In a combined sound distributing and sig-
nalling and illumination system for an outdoor
theater, the combination of a sound signal source,
and transmission lines to distribute sound signals
from said source to sound reproducing stations,
each of said sound reproducing stations compris-
ing a junction box and a pair of loudspeakers
mounted on said junction box for ready removal
therefrom, a glow lamp mounted on said junc-
tion box, and at least one control switch mounted
on said junction box, said switch being electri-
cally coupled to said glow lamp to control said
olow lamp illumination for signalling; means to
impress direct current electrical energy to illumi-
nate said glow lamp upon said transmission lines,
and means to isolate the glow lamp illuminating
energy from said sound signal source and said
louds—eakers. o

3. The combination with a sound distributing
system for an outdoor theater having a sound
sienal source and transmission lines to distrib-
ute sound signals from said source to sound re-
producing stations, of means to impress direct
current energy upon said transmission lines,
means to isolate said sound signal source from
direct current energy and illumination and sig-
nalling means at each of said sound reproducing
stations comprising a relaxation oscillator net-
work including a glow lamp and a resistor con-
nected in series with said glow lamp, said re-
sistor and said glow lamp being connected
across said transmission lines, and a control
switch coupled in parallel with said resistor to
be operable to determine the rate of oscillation
of said relaxation oscillator network. -

4. In a sound distributing system for an out-
door theater, a sound reproducing station com-
prising a junction box, a pair of loudspeakers
mounted on said junction box for ready re-
moval therefrom, a relaxation oscillator net-
work inciuding a glow lamp and a frequency of
oscillation determining element connected to
said lamp, said glow lamp being mounted on
said junction box, means to apply direct cur-
rent exciting energy to said network, and at

least one control switch electrically coupled with
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sald frequency determining element to be oper-

able to determine the rate of oscillation of said
relaxation oscillator network, said control switch
being mounted on said junction boxX.

5. In a sound distributing system for an out-
door theater, a sound reproducing station com-
prising a junction box, a pair of loudspeakers

mounted on said junction box for ready removal

therefrom, at least one relaxation oscillator net-
work including a glow lamp and a resistor con-
nected in series with said glow lamp, said glow
lamp being mounted on said junction box, means
to apply direct current exciting energy to sdid
network, and a pair of control switches, said
switches being respectively mounted to be re-
movable with each of said loudspeakers, each of
said switches being coupled in parallel with said
resistor to be operable to determine the rate of
oscillation of said relaxation oscillator network.

6. The combination with an outdoor theater,
sound distribution system having a sound sig-

nal source, a plurality of sound reproducing sta-

tions, and transmission lines connecting said
sound signal source to said sound reproducing
stations, of means for jllumination gnd signal-
ling at each of said stations comprising at least
one glow lamp, means to impress direct current
energy upon said transmission lines to illumi-
nate said glow lamp, a resistor and a condenser
connected in series combination, said series com-
bination being coupled across the transmission
line connected to said station, said glow lamp
being connected across said condenser whereby
a relaxation oscillator is formed and said glow
lamp flickers at a rate determined by the time
constants of said series combination, and switch
means to decrease the time constant of said
series combination to a value at which the glow
lamp will have substantially steady illumination.

7. The combination with an outdoor theater
sound distributing system having a sound sig-
nal source and transmission lines distributing
said sound signals to sound reproducing sta-
tions, of means to impress dirsct current energy
upon said transmission lines, means to isolate
direct current energy from said sound signal
source, and an illumination and signalling sys-
tem at each of said stations comprising a glow
lamp, a first resistor and a condenser in series

combination, said series combination being con-

nected across said transmission lines at said
station, said glow lamp being connscted in par-
allel with said condenser wheredy said giow
lamp and said series combination form a relax-
ation oscillator, said first resistor and condenser
values being selected to cause said glow lamp to
oscillate at a visible rate, g second resistor hav-
ing a resistance value which is low compared to
said first resistor value, and g switch connect-
ed in series with said sscond resistor, said series
connected switch and second resistor being con-

nected in parallel with said first resistor, where-

by closing said switch causes said glow lamp to
have a substantially steady illumination and
opening said switch causes said glow lamp to

flicker at a rate determined by the time con-

stant of said first resistor and condenser.

8. The combination with an ouitdoor theater
sound distributing system having an audio sig-
nal source and transmission lines distributing
said agudio signals to loudspeaker coupling
transformers and loudspeakers connected there-
to located at sound reproducing stations, of an
illumination and signalling system at each of

sajd stations comprising a glow lamp, a first re-
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8
sistor and a condenser in series combination,
sald series combination being connected across
sald transformer primary, said glow lamp being
connected across said condenser whereby said
glow lamp and series combination form a re-
laxation oscillator, said first resistor and con-
denser values being selected to cause said glow
lamp to oscillate at a visible rate, a blocking
condenser beftween said transformer primary
angd said series combination, a second resistor
having a resistance value which is low when

compared to said first resistance value, and a
switch connected in series with said second re-

sistor, said series connected switch and second
resistor being connected in parallel with said
first resistor whereby closing said switch causes
said glow lamp to have a substantially steady
illumination and opening said switch causes said
glow lamp to have a flickering illumination de-
termined by the time constant of said first re-
sistor and condenser.

9. The system recited in claim 8 wherein the
value of said blocking condenser is selected so
that in combination with said output trans-
former primary a high pass filter is provided
having a frequeney cut-off at approximately 70
cycles.

10. A signaling system for use in a drive-in
theater wherein a pair of conductors gre pro-
vided for distributing audio signals from an am-
plifier to loud speakers distributed throughout
the theater comprising in combination a source
of direct current power, means for connecting
said direct current power source to said con-

; ductors including audio chokes for preventing

the flow of gudio signals from said amplifier
through said conductors to said source of di-
rect current power, direct current blocking con-
denser means for bliocking the flow of direct cur-
rent from said source to said speakers, light
means distributed throughout said theater, and
means for connecting said light means to said
conductors.

11. In a drive-in theater, amplifier means for
audio signals, a plurality of speakers, a two-wire
distributing system for connecting said speakers
to _sa-idx amplifier means, a conecession signal light,
adjacent each of said speakers, a source of direct
current power, means for connecting said source
of direct current power to said two-wire dis-
tributing system including audio choke means for
preventing the flow of audio signals from said
tx_t-'a-wi-re distributing system to said POWer source,
direct current blocting condenser means in said
two-wire distributing system for preventing the
ﬂo_w_ of direct current freom said power source to
s_ald amplifier means, direct current operated
s:ggna-l means, and means for connecting said
signal means to said two-wire distributing
system. 7

| 12. In a drive-in theater, an amplifier for audio
mgnal:s, a plurality of loud speaker stations, each
of which comprises a transformer having a pri-
mary coil and a secondary coil, circuit means for
ca;mecting sald primary coil to the output cir-
cuit of said power amplifier, a plurality of
sp?akers, means for connecting at least one of
Sald speakers to each of said secondary coils, a
source of direct current power, means for con-
n_ectipg sald direct current power to said output
cn:_cmt at a given point Including audio choke
coils for preventing the flow of audio signals
'fmm sald amplifier to said power source, block-
Ing condenser means in said output cireyit be-
tween said amplifier and said given point for



2,629,780

9 10
preventing the flow of direct current from said
power source to said amplifier, blocking conden- REFERENCES CITED
sers in said output circuit at each of sald speaker The following references are of record in the

stations for blocking the flow of direct current file of this patent:

from said power source to said transiormers, a 5
plurality of lights at said speaker stations, cir- UNITED STATES PATENTS

cuit means for connecting said light to said out- Number Name Date

put circuit in parallel with one another at 2 2,463,339 Wetzel e Mar. '1, 1949

point ahead of said last-named blocking conden- -

sers, and switch means in series with one of said 1¢ OTHER REFERENCES

lichts for controlling the fiow of current to said “Noites on Some Electrical Properties of the

one light. - Neon Lamp,” published June 15, 1924 in the Pro-
JOHN F, BYRD. ceedings of The Physics Society of London, vol.

JAMES D. PHYFPFEL, 36, page 263.
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