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oscillators which utilizes the same wires used to distribute
3,131,351 the audio signal. This arrangement requires only a mini-

OUTDOOR THEATER SOUND SYSTEM COMPRIS-
ING A PLURALITY OF TRANSMITTERS COU-
PLED TO A SINGLE DISTRIBUTION WIRE

presently used to transmit the audio signal to the indi-

mum investment in audio amplification equipment.
As a further optional refinement to the above arrange-
ment, a means for grounding each automobile when

Rigvh?srd P'd Iéerfge]d’fs;;;vﬁ'sol"!aigr :)ii;ei dM‘i}:]\i\;a.u;(:ie& 5 parked in the respective stalls of the outdoor theater is

D;w:i’d:(l)ln ass(i)vng:-lto.said Il-Ierzf’eld ORENC, WSS provided to thus improve reception of the radio signal

Filed Mar. 29, 1961, Ser. No. 99.114 transmitted by the multiple oscillators.
9 Claims. (Cl 325—54) Other objects and advantages will be pointed out in
or be apparent from the specification and claims as will

This invention relates to apparatus for distributing 10 obvious modifications of the two embodiments shown in
sound to automobiles at outdoor theaters and more par- the drawings, in which: ]
ticularly to an improvement of the apparatus described FI‘G- 1 is a partially schematic layout of an outdoor
and claimed in the copending application Serial No. 657,- fheatil: with a sound distributing system embodying my
285, filed May 6, 1957 now Patent 2,979,607. mvention;

The usual g’ound system employed in outdoor theaters 15  FIG. 2 is a partially schematic view of a pair of adja-
utilizes small speakers which are notable primarily for cent parking stalls served by a single oscillator and an-
the poor qgalit}{ of sound produced and their high main- te‘inggogf::g gzt:‘l’le;; tor;irirlll;ator mounting arangements
tenance and replacement cost. .

In the copgnding application referred to above an for a new installation and an existing theater, respectively;
improved sound system is disclosed wherein the audio 20  FIG. 4 is a fragmentary elevation view showing one
portion of the moving picture is broadcasted as a radio arrangement for electrically grounding an automobile
;ignal ina freguenﬁ: vy ghi% thle standarg‘lbroag'c ast lf)ar;ld pag}e(‘ijSmSt h:ngléataerre ;I:rltlally schematic wiring diagrams

or reception by the individual automobile radios of the . 4 3 g
theater patrons. Thus, the individual speakers and their __ showing two alter native arrangements for providing power
_..—attendant disadvantages are eliminated. A problem 25 for operating the multiple osc_ﬂlators. .
arises, however, in controlling the radiation of the radio Referring now to the drawings, FIG. 1 is a layout of
signal so as not to extend it beyond the immediate vicinity ?h WII’){CEtll outdoor }hetagerfhaV1ng a screen 10 tOrl V;’;IICh
-~..of the outdoor theater. One solution of this problem ¢ picture Is projected from a movie projector mn
e emn i, Sl YO B oo b o i by e
, filed February 16, , now Pat. No. 3,023,308,
wherein a radio signal is distributed to the stails by means auﬂ;o SIfgnaldfr 0‘? the sound projector 12 is fed to a plu-
fof a shielded non-radiating cable where a plurality of an- rality of radio frequency oscillators or transmitters 18
| tennas connected to the shielded cable radiate the signal fljiIGSt d3‘ aI?IdG3§) located between adjacent stalls as
i i i ior ndicated in .2,
g; tﬁ; lgg}i‘:lzzr :&fg;tgbﬁ)efs ﬂ;zrizgegr:;ef;;ﬁ;eig;? 35 The audio s.ignal f_rom amp]iﬁcat_ion equipment of_ sound
—cent the antennas. It is the object of this invention to projector 12 is carried to the radio frequency oscillators
provide a second alternative arrangement for controlling 18 by means of wire conductors 20 which extend from
the radiation of the radio signal in an outdoor theater. the projection house throughout the parking area 15 of

In the improved arrangement of this application the . ﬁ}lj tl}eater The layout of wires 20 can take any Slllt-_}
i T e o P i ik o st o o b
audio signal to the individual parking stalls of the out- -
door theiter from the main pro}lctor.g No special shield- vidual speakers at the stalls the existing wiring for trans-
ed non-radiating type cable is needed to transmit the mitting the audio signal from the projector to such speak-

.~ audio signal and in existing outdoor theaters the wiring 45 ST may be utilized in this system to transmit the audio

signal from the projector to the oscillators 18 mounted

o

at the stalls. It will be noted in this regard that no —
special shielded non-radiating type cable need be em-
ployed to distribute the audio signal to the oscillators
18 located at the stalls as in the case of the arrangement

. vidual speakers at the stalls may be utilized in the appa-
2 | ratus of this invention.
At each stall or between adjacent stalls is mounted
i a small radio frequency oscillator (transmitter) and an- 50

i tenna which will broadcast a radio signal modulated by
(_the audio signal from the projector.

The radio signal
will be radiated in a small area for reception only by
cars parked in stalls immediately adjacent the oscillators.

[\ By use of a plurality of oscillators the area of radiation

can be very accurately controlled so that the radio sig-
nal transmitted by such oscillators cannot be received out-
side the immediate vicinity of the outdoor theater.
Power for operating the multiple oscillators can be
supplied to the stalls in any suitable manner. As an
additional feature of this invention it has been found that
by the use of proper audio amplification equipment an
audio signal of sufficient magnitude can be produced
which will serve to both modulate the oscillator_output

and 10 1 provxde a source. of,pgvygr_ﬁp_r_gpe osc1llat01;s; This
arrangement is particularly adaptable Tor use in an exist-
ing outdoor theater where audio amplification equipment
of relatively high rating is usually available.
< An alternative arrangement particularly suitable for
\new installations involves the use of a relatively small
‘;audlo signal only large enough to modulate the oscil-

'Llators and a “phantom” power circuit for operating the

60

70

shown in the copending application Serial No. 793,368
now Patent 3,023,308.

In a new installation, oscillators 18 can be mounted
in any suitable arrangement such as that shown in FIG.
3 wherein oscillator 18 is mounted in a cavity formed
in a concrete abutment 22 and having a protective cover
24. To facilitate easy replacement of the oscillators for
service and repair the oscillators can be made with
a plug-in type connector for connection with the distribu-
tion wiring 20.

In existing theaters utilizing individual speakers for
sound distribution the speakers are usually mounted on a
post located between a pair of adjacent stalls, each post
having two speakers mounted on it. In such existing
arrangements the oscillator 184 can be made an elongated
shape so that it can be mounted inside the mounting posts
26 as shown in FIG. 34 for plug-in connection to the dis-
tribution wiring 20.

The radio frequency oscillators 18 are provided with
antennas 28 for transmitting the radio signal to the cars
parked immediately adjacent the transmitters. Antennas
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28 may be made from any suitable material such as
chrome plated steel or copper, for example.

The iransmitters 18 for broadcasting a radio signal
modulated by the audio signal (disiributed by wiring 20)
for reception by the car radios in cars 16 may be of any
suitable construction. To minimize cost, size and upkeep
a transistorized oscillator is preferred Experience has
shown that an oscillator using a maximum of two tran-
sistors is suitable and in most installations a single tran-
sistor unit may be used. To prevent any possibility of
the occurrence of an interfering “beat signal” between
adjacent oscillators transmittting on the same frequency,
the various units are set to transmit at different frequen-
cies. As shown in the right hand portion of FIG. 1, for
example the transmitters can be set at four different fre-
quencies designated by the letters A, B, C and D. The
particular patterns used will vary with each particular in-
stallation but in all cases the pattern will be designed to
provide the maximum distance between units transmitting
on the same frequency.

With a multi-frequency arrangement as described above,
a self-excited type of radio frequency oscillator using a
variable inductance coil (for frequency adjustment) pro-
vides the desired operation at a relatively low unit cost.

t should be understood, however, that crystal-type oscil-

lators could also be used. Similarly, a variable con-
denser could be used in place of a variable inductance
coil in the self-excited type unit.

The problem of energizing oscillators 18 can be han-
dled in several ways depending on the circumstances.
For example, in an existing theater the audio amplifica-
tion equipment for supplying an audio signal to the in-
dividual speakers at the stalls is usually capable of pro-
ducing an audio signal of sufficient magnitude to be used
as a source of power for the oscillators in addition to serv-
ing to modulate the oscillator signal. A partially sche-
matic wiring diagram of such a circuit is shown in FIG.
5. The audio signal is fed in to the circuit by leads 34,
36. Lcad 34 is connected to a germanium rectifier 38
which in turn is connected to a filter network 40 (enclosed
in dotted lines) comprising a pair of filter condensers 42,
44 and a filter resistor 46. Direct current from filter net-
work 40 is carried to a self-excited oscillator 48 (enclosed
in dotted lines) by a lead 56. This direct current power
serves to energize oscillator 48 which requires only about
3 to 6 volts for its operation.

As shown in the drawing, the oscillator 48 includes a
single transistor 52 and a variable induction coil 54 for
varying the frequency of the radio signal traasmitted
from the antenna 56. The audio signal for modulating
the radio signal is carried to oscillator 48 from leads 34,
36 through an isolating resistor 58 and a volume control
network 60 (enclosed in dotted lines).

To insure uninterrupted operation of oscillator 48 dur-
ing periods of silence during the movie (no audio signal
produced), an auxiliary signal can be impressed on leads
34, 36 at the projector house to provide a constant source
of power for the oscillator. This auxiliary signal would
have a frequency somewhere above the audible frequency
of about 20 kilocycles so that it could not be heard on the
radios of the theater patrons.

An alternative arrangement for energizing the various
oscillators is shown in FIG. 6. This arrangement would
be used, for example, in an existing installation where the
audio amplification equipment was of relatively low ca-
pacity or in a new installation where it was desired to use
an audio amplifier of minimum rating. The FIG. 6

arrangement utilizes a so-called “phantom power circuit”
wherein a D.C. power component from a power source
such as battery 62 is impressed on the audio system by
means of a phantom resistor 64 connected across the wires
66, €8 which carry the audio signal from an amplifier
70 at the projection house to a speaker 72 at a stall in the
viewing area. The power component for operating the
oscillator 74 is taken off at the stall by means of a sec-
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ond phantom resistor 76 connected to the oscillator by a
lead 78. The power circuit is grounded as at 80. The
audio signal for modulating the radio signal produced by
oscillator 74 is fed into the oscillator by leads 82, 84 as
shown. While both resistors 64 and 76 are shown as
being adjustable to facilitate balancing the circuit it should
be realized that fixed resistors could be employed. It is ™
also noted that while a conventional loud speaker 72 is
shown, such speaker could be completely eliminated.
By providing both a Ioud speaker 72 and an oscillator 74 .
at each stall, a theater patron would have a choice of re-
cervmg the audio portion of the movie by either the Ioudfj
speaker or by the car radio.

By the use of oscillators having predetermined design _
characteristics as outlined above, the area of radiation / '
from the antennas can be confined very accurately to |
about ten or twelve feet from each antenna. The recep=~
tion by radios in cars 16 parked within such areas will be
clear and loud and when the car moves out of the area the
signal will disappear. This arrangement, therefore, elimi-
nates any problem of the radio signal being picked up by
automobile radios outside the theater area or by radios
in neighboring homes, for example.

To improve reception of the radio signal and therefore
make it possible to use oscillators of minimum size and
power, a means such as that shown in FIG. 4 may be pro-
vided to electrically ground the automobile when parked
in a theater stall. It will be apparent that a number of
arrangements can be utilized to ground the automobile
and, by way of example, one such arrangement is shown
in FIG. 4. Such arrangement utilizes a flexible metal
rod 30 mounted at the end of each stall area in a position
whereby the bumper 32 of the automobile 16 will make
contact with the rod. Rod 30 is electrically grounded
in any suitable manner and therefore will ground the
automobile when parked in a stall as shown.

Although several embodiments of the present invention
have been illustrated and described, it will be apparent
to those skilled in the art that various changes and modifi-
cations may be made therein without departing from the
spirit of the invention or from the scope of the appended
claims.

We claim:

1. In a sound system for an outdoor theaier having
a parking and viewing area, audio means including a
motion picture projector for producing an audio signal,
conductor means for transmitting said audio signal con-
nected to said aundio means and extending to the parking
and viewing area of the outdoer theater, and a plurality
of radio frequency oscillators mounted in the viewing
area and connected to said conductor means, said radio
frequency oscillators adapted to produce a radio signal
modulated by said audic signal and to radiate said radio
signal only in the immediate vicinity of said osciliators
for reception by radios in automobiles parked in the
immedizate vicinity of said oscillators.

2. An outdoor theater sound system according to claim
1 in which there is a single oscillator for each two ad-
jacent parking stalls in the outdoor theater, said oscil-
lators located between each pair of adjacent stalls.

3. An outdoor theater sound system according to claim
1 in which there is a means for grounding the radios
of the automobiles parked in the outdoor theater when
receiving the radio signal from said oscillators.

4. An outdoor theater sound system according to claim
1 in which said conductor means includes the existing
wiring in the outdoor theater sound system formerly used
to transmit an audio signal from the audio means to
loud speakers mounted at the parking stalls.

5. An outdoor theater sound system according to claim
1 1n which adjacent oscillators in the parking and view-
ing area are set to transmit on different radio frequencies.

6. In a sound system for an outdoor theater having
a parking and viewing area, audio means including a
motion picture projector for producing an audio signal,
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conductor means for transmitting said audio signal con-
nected to said audio means and extending to the parking
and viewing area of the outdoor theater, a plurality of radio
frequency oscillators mounted in said parking and view-
ing area and connected to said conductor means, said
oscillators adapted to produce a radio signal modulated
by the audio signal carried by said conductor means and
to radiate said radio signal only in the immediate vicinity

of said oscillators for reception by radios in automobiles .

parked in the immediate vicinity of said oscillators, and
power means for energizing said oscillators.

7. In a sound system for an outdoor theater according
to claim 6 in which said power means includes a source
of low voltage direct current impressed on said ¢onductor
means at the projector house and taken off said conductor
means at each oscillator.

8. In a sound system for an outdoor theater according
to claim 7 in which said power means further includes

10
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6

a resistor connected to said conductor means at the source
of low voltage direct current and a resistor connected to
said conductor means at each oscillator.

9. In a sound system for an outdoor theater according
to claim 6 in which said electrical power means includes
a rectifying and filtering means for each oscillator adapted
to convert part of the audio signal delivered to each
oscillator into a low voltage direct current component
for energizing said oscillator.
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