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INDUCTION FIELD TRANSMITTER
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Kelley, Glenview, Ill., assignors to Motorela, Inc.,

Chicago, ElL., a corporation of IHinois
Filed July 17, 1961, Ser. No. 124,596
3 Claims, (ClL 343—225)

This invention relates in general to remote control de-
vices and, more particularly, to a transistorized remote
induction control system including portable and/or mo-
bile transmitters and a fixed receiver which may be used
to control a mechanism such as a garage door.

Many types of remote control systems are presently
known, ranging from relatively simple devices incorpo-
rating a sensing unit which responds as a vehicle passes
a fixed point, e.g., an “electric eye,” to the more elabo-
rate systems which incorporate special coding arrange-
ments included within radio transmitting and receiving
apparatus. The former offers little or no security of
operation and is relatively inflexible and inconvenient.
The latter, while providing adequate versatility and a cer-
tain measure of security in operation, has the disadvan-
tages of circuit complexity, substantial expense, and usu-
ally requires an FCC operating license. Still other types
of systems require the installation of special loop an-
tennas, such as an antenna of considerable size to be in-
stalled beneath the driveway in a garage door control sys-
tem. The majority of those remote control systems em-
ployving the medium of radiant energy fields do not afford
sufficient protection from false operation on spurious sig-
nals and/or random noise.

Accordingly, it is an object of the present invention to
provide an improved remote control system operating at
a relatively low frequency within an inductive field such
that operation is permitted without a license.

Another object of the invention is to provide a new and
improved remote control system for general use which
requires minimum standby and operating power, and
which is highly reliable in operation being insensitive to
spurious signals and random noise.

A further object of the present invention is to provide
a remote control system including a light weight, com-
pact and completely self-contained portable transmitter
unit that can be installed within a vehicle or hand carried
by an individual.

Still ancther object of the present invention is to pro-
vide a remote control system including a mobile trans-
mitter unit with a self-contained inductive loop antenna
which can be readily installed on an automobile or like
vehicle, and which is compatible with any plus or minus
ground, 6 or 12 volt vehicular electrical system.

A feature of the present invention is the provision of
a transistorized remote control system including a re-
ceiver having a reflex action circuit including a differen-
tial detector network for developing a direct current con-
trol voltage in response to a received alternating current
signal, and which is of the correct polarity and level only
if the received signal is within certain predescribed fre-
quency limits. The D.-C. control voltage is fed back to
the input of the receiver to control the amplification of
the receiver signal by automatic gain control action. The
D.-C. control voltage is amplified by reflex action in the
transistor stages to supply the operating current for actu-
ating a relay of the controlled device.

Another feature of the present invention is the provi-
sion of a remote control receiver including a dicde limit-
ing circuit for limiting the amplitude of on-frequency
signals to a predetermined level of strength to prevent
distortion from tripping-out the actuating relay. Dis-
tortion developed on excessively strong signals may ap-
pear as harmonics and therefore as off-frequency signals.

10

20

25

30

(V-]
S

40

45

50

60

70

2
Without siich limiting action, the actuating relay may
trip-out on such distortion under certain conditions.

A further feature of the present invention is the pro-
vision of a mobile transmitter unit including a transistor
oscillator which is insulated from ground allowing opera-
tion from either ground polarity. Further a transformer
is included having a winding with taps for connecting dif-
ferent numbers of turns whereby the same relative induc-
tance, and thereby the same operating frequency, may be
maintained on either six or twelve volt vehicular electrical
systems,

The invention is illustrated in the drawings in which:
] FIG. 1 illustrates the remote induction control system
including a transmitter installed on an automobile, a hand
held transmitter, and a receiver for operating a garage
door operator mechanism;

FIG. 2 is a view partly broken away showing the mo-
bile transmitter unit of the system of FIG. 1;

FIG. 3 is a cross section view along the lines 3—3 of
FIG. 2;

FIG. 4 shows the portable transmitter;

FIG. 5 is a circuit diagram for the mobile transmitter
unit of FIG. 2;

FIGS. 54, 5b and 5c¢ show alternate connections for the
connecting plug of the transmitter of FIG. 5, and

FIG. 6 is a circuit diagram for the portable transmitter
unit of FIG. 4.

The invention consists of a remote induction control
system including a mobile transmitter unit which may be
conveniently mounted in an automobile, truck, or like
vehicle and is compatible with any vehicular electrical
system whether plus or minus ground, six or twelve volts.
A portable transmitter may also be used which can be
either hand-carried or installed on or adjacent to the
dashboard of a vehicle, and which operates from a self-
contained battery. The components of the transmitter are
mounted within a housing and are encapsulated in a
molded composition which provides effective protection
from tampering and against the effects of shock and vibra-
tion, and/or adverse weather conditions. Upon actuation
of the transmitter an inductive field is generated which,
if within operating range, is induced in the receiver an-
tenna to initiate the operation of a remotely controlled
mechanism such as a garage door operator. The receiver
circuit may include three stages of A.-C. amplification
coupled in cascade and connected to a differential de-
tector network which is frequency selective and produces
a control voltage when the received signal is within pre-
determined frequency limits. The control voltage is ap-
plied to the first two stages by a reflex connection and is
amplified therein and applied from the second stage to an
operating relay which actuates the door operator mecha-
nism to open or close the garage door. The control volt-
age developed in the differential detector will be of the
correct polarity to provide the required D.-C. current out-
put at the second stage to operate the actuating relay
when a signal of the predetermined frequency is received.
The desired signal may vary over a wide range of ampli-
tudes and still result in the actuation of the relay. This
control voltage further determines the overall amplifica-
tion of the receiver stages by automatic gain control
action thereby providing stability over a wide range of
amplitudes of the received signal. This control voltage
provides increased gain within a predetermined band-
width and reduced gain outside of the desired bandwidth,
The receiver includes a limiting circuit which reduces ex-
cessively strong on-frequency signals to prevent tripping-
out of the actuating relay due to excessive distortion in
the form of harmonics.

FIG. 1 illustrates the remote induction control system
wherein a mobile transmitter 11 is mounted on an auto-
mobile 16 and a receiver 20 and inductive loop antenna
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21 are provided in a garage 30. The receiver 20 controls
the motor 27 of a door operator mechanism 28 to open
or close the door 29 in response to signals from the trans-
mitter 11. A hand transmitter 19, held by a person 18,
is also shown in FIG. 1 and ilustrates the fact that a plu-
rality of transmitters may be used in a system having a
single receiver.

The transmitter 11 is mounted on the automobile in a
relatively unobstructed location, preferably under the
splash. pan 17 between the radiator 15 and the bumper.
The transmitter is comnected by an electrical lead 13
through the dashboard mounted switch 12 to the battery-
generator voltage source 14 of the automobile. A ground
connection is provided to the frame of the automobile,
and adequate fusing is provided for protection against
wiring shorts.

The receiver 28 may be mounted on a ceiling joist 25
in the garage, and is connected by a lead 23 to a power
supply receptacle in the door operator mechanism 28.
The starting circuit for the motor 27 of the operator
mechanism is connected to the receiver 20 by lead 24.
The receiver 20 is provided with an inductive loop an-
tenna unit 21. This anténna may be mounted on a ver-
tical joist such as 26, or at any other convenient location.
The antenna 21 is connected to the receiver 286 by the
lead 22. The details of the construction of the door oper-
ator mechanism are believed to be unimportant to the in-
vention and thus are not described herein. Operator
mechanisms of various construction are available and
‘may be used with. the system of the present invention.

Transmitter

Construction of the mobile transmitter unit 11 is shown
in greater detail in FIGS. 2 and 3. The transmitter is
provided with a metal mounting base 3% which has flanges
38 with apertures for receiving mounting bolts or screws.
Mounting base 39 is received in a housing 31. Attached
to the mounting base is a metal supporting frame 40 con-
sisting of a center plate 41 and end plates 42 and 43.
The various components of the transmitter are attached
to this frame. The frame 46 -and mounting base 39 may
also provide a ground return for the transmitfer circuit,
or a ground lead extending to the outside of a unit may
be provided. Frame 48 and the attached components are
completely encapsulated in a shock resistant casing of a
tough and durable molded material such as filled poly-
ester rosin. The antenna in transmitter 11 consists of a
single core rod 36; preferably of ferrite; on which coils
34 and 35 are wound. The desired frequency is obtained
by physically spacing coils 34 and 35 with respect to one
another on the core rod 36 before encapsulation.

A circuit diagram for the transmitter unit 11 of FIG. 2
is shown in FIG. 5. Transmitter 11 includes a transistor
32 coupled to the antenna core 36 by coils 34 and 35.
Capacitors 47 and 48 are connected across the ceils 34
and 35, which are connected in series te form a tank cir-
cuit 49 whose resonant frequency may be in the fre-
quency range of 17 to 30 kilocycles. Power is applied
through switch 12, and terminal 3 on socket 531 and plug
52 to transistor 32. Resistors 45 and 46 form a voltage
divider arrangement which biases the base negatively with
respect to the emitter, and biases the collector negatively
with respect to the base. Capacitor 44 bypasses signal
frequencies.

When the switch 12 is closed, oscillations occur in tank
icircuit 49, which is in resonance and results in a resonant
rise in current. Compatibility of the mobile transmitter
with either plus or minus, 6 or 12 volt vehicular electrical
systems-is provided in the arrangement whereby a portion
of coil 35, identified as numeral 50, is not used in twelve
volt operation, to maintain the same relative inductance,
and thereby the same operating frequency as produced in
six volt operation with the coil portion 50 remaining in
series with coil 35. This adding or omitting of coil part
5§ is accomplished by the manner in which the connector
52 . of complementary connectors 51—52 is connected to
the vehicular electrical system.
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Connectors 51 and 52 are shown in FIG. 5 with suit-
able jumpers for compatibility with a positive grounded
six volt vehicular electrical system. FIG. Sq shows the
proper connections for negative ground 6 volt operation.
FIG. 5b shows the proper connections for negative
ground, 12 volt operation, and FIG. 5¢ shows the connec-
tions for positive ground, 12 volt operation.

The plus or minus ground compatibility is further ac-
complished by the insertion of a mica washer between
the transistor 32 and the mounting frame 4@ which ef-
fectively isolates the transistor from true ground but al-
lows sufficient heat conduction therethrough for reliable
operation.

A circuit diagram for the portable transmitter 19 is
shown in FIG. 6. With the exception that it operates
from a self-contained battery 54, the portable transmit-
ter is identical in electrical operation to the mobile trans-
mitter 11, and it is therefore considered umnecessary to
describe this circuit in- detail herein. The same refer-
ence numbers are used as in the circuit of FIG. 5. Since
the circuit operates from a single battery voltage, it is
not necessary to provide a tap on coil 5%8a as on coil 58
of FIG. 5.

Thus it can be seen that a simple but highly reliable
remote control system is provided consisting of a fixed
receiver and one or mcre mobile transmitters operating
within a closed induction field for optimum protection
from false operation on spurious signals and random
noise as well as on excessively strong on-frequency sig-
nals. Further, the transmitters may be provided as con-
venient hand-carried units operating from a self-con-
tained battery source or as units for installation in a ve-
hicle and adaptable for operation from its electrical sys-
tem, whether positive or negative ground wpolarity, six
or twelve volt power level.

We claim:

1. A transmitter for generating an induction field in-
cluding in combination; antenna means including a coil
wound on a core of ferromagnetic material, capacitor
means coupled to said coil and forming 2 resonant cir-
cuit therewith, transistor means coupled to said resonant
circuit to form an woscillator, said oscillator producing
an alternating current signal having a frequency dependent
upon the inductance of said coil, direct current voltage sup-
ply means capable of having different voltages coupled to
said coil and said transistor means to furnish energy to
said oscillator, said different voltages applied to said coil
causing the inductance of said coil to change, said coil
having a plurality of taps thereon for selective connec-
tion to said supply means, said taps being located on said
coil so that the inductance of the connected portion of
said coil has substantially the same effective value with
different supply voltages applied thereto, whereby the
frequency of said oscillator means is maintained at a
predetermined frequency.

2. A transmitter for generating an induction field in-
cluding in combination; antenna means including coil
means wound on a core of ferromagnetic material, ca-
pacitor means coupled to- said coil means and forming
2 resonant circuit therewith, transistor means coupled to
said resonant circuit to form an oscillator, said oscillator
producing an alternating current signal having a fre-
quency dependent upon the inductance of said coil means,
direct current voltage supply means adapted to provide
different voltages coupled to said coil means and said
transistor means to furnish energy to szid oscillator, said
different voltages applied to said coil means causing the
effective inductance of said coil means to change, said
coil means having a plurality of sections with terminals
thereon for selective connection to said supply means,
said terminals being located on said coil means so that
the inductance of the connected porticn of said coil
means has stubstantially the same effective value with
different supply voltages applied thereto, whereby the
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frequency of said oscillator means is maintained sub-
stantially at a predetermined frequency.

3. A transmitter for generating an induction field in-
cluding in combination; antenna means including coil
means having a plurality of winding sections wound on
a core of ferromagnetic material, capacitor means cou-
pled to said coil means and forming a resonant circuit
therewith, transistor means coupled to said resonant cir-
cuit to form an oscillator, said oscillator producing an
alternating current signal having a frequency dependent
upon the inductance of said coil means, connector means
having a first portion with conductors connected to said
winding sections and to said transistor and a second por-
tion having conductors adapted to engage said conductors
of said first portion and apply a direct current operating
potential thereto, said sections of said coil means being
connected through said connector means in accordance
with the supply potential applied thereto, so that the in-
ductance of the connected portion of said coil means
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has substantially the same effective value with different
supply voltages applied thereto, whereby the frequency
of said oscillator means is maintained substantially at a
predetermined frequency.
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