& & f I
& %) & & @&
~ /] [ K
& & & @ @
o e e o R=an
v 2 v v s
z z 9

o

A DIVISION OF GENERAL INSTRUMENT

Vol. 8, No. 1 Signalite Inc., 1933 Heck Avenue, Neptune, N J 07753

MOTORLESS REMOTE CONTROL FOR COLOR TV

By Lawrence M. Lunn
Color TV Engineering
RCA

The latest entry in the world of color television by RCA, the “Two
Thousand”, incorporates a number of technological advances in its
all-solid-state chassis and an entirely new concept in control. This new

( control system is based on a non-mechanical design which provides
all-electronic VHF channel selection, noise-free signal-seeking UHF
tuning, and motorless remote control of the essential receiver functions.

Previously, the user was expected to control the various functions
of the receiver, (channel selection, volume, color saturation, tint) by
turning a shaft. In the case of remote control, these same shafts were
turned by electric motors, which were controlled by relays and switches,
and activated by the user manipulating the remote-control unit.
Nevertheless, the basic system of control was mechanical.

In the “Two Thousand”, VHF channel selection is accomplished by
purely electrical means, there are no moving parts either for channel
selection or fine tuning UHF tuning is accomplished by a motor-
driven, non-detented gear train. UHF channel selection uses a signal-
seeking system, the motor reverses at the limits of tuner-shaft rotation
and automatically stops when a signal is received. Volume, color

(. Vours free . . . for telling us how you use or would like
. fo use neon glow lamps

You can get a free Signalite Owl Eye Nite Lite simply by sending
us an application for neon glow lamps a problem or solution on
their use Each reader will receive the Nite Lite whether or not
his letter is used in the Application News. In addition we welcome
longer articles for feature treatment which we will also place in
a leading technical magazine in your name.
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saturation, and tint are controllable at the instrument by conventional
controls; however, remote control of these functions is non-mechanical.

The remote transmitter is a 10-button device through which func-
tional commands are sent to the remote-control amplifier in the
instrument. Unlike conventional remotely controlled instruments,
volume, tint, and color are controlled within the circuits by varying a
voltage rather than a mechanically-adjustable resistor The local
potentiometers are actually variable voltage sources. The nucleus of
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FIGURE 1
Block diagram of motorless control system
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this new configuration is a capacitor-transistor-neon lamp “memory
module”, the output of which is a DC voltage which can vary from
0 to 10 volts in response to an input voltage determined by the remote
transmitter There are three “memory modules” in the system, one
each for volume, tint and color control.

Figure 1 illustrates the basic operating blocks of the motorless
control system. A DC voltage variable from + 10 volts to —3.3 volts
is provided to the input of each of the memory modules via the respec-
tive color, tint, and volume manual controls. This DC voltage is
supplied from two independent, regulated DC supplies, one operating
at +10VDC and the other at —3.3VDC. The other path from these
DC supplies to the input of the memory modules is provided by the
action of electronic switches operated by the AC output of the remote
control ultrasonic receiver preamplifier The 0-10VDC output of each
module is coupled to a driver transistor which supplies the DC control
circuitry

+16V
—-3.3T0 +10

MANUAL
CONTROL

0 TO +1I10V

FIGURE 2
The FET in the memory module

Basically, the memory module utilizes a capacitive voltage divider
consisting of the gate-channel capacity of a MOSFET and a 1.5F
“memory” capacitor as shown in Figure 2. A DC voltage variable from
—3.3VDC to +10VDC is applied to the capacitive divider consisting of
capacitors C1 (1.5.F) and C2 (2pF). Capacitor C2 simulates the capacity
between the gate and channel of a MOSFET Capacitor C1 is the
“memory” capacitor Because of the capacitive divider action, the
voltage set by the manual control becomes the MOSFET gate-to-
channel voltage which controls the channel current. The output of the
MOSFET circuit is coupled via a short-protecting resistor to the
respective driver transistor

The means of applying a remotely actuated control voltage to the
MOSFET in the module is shown in Figure 3. A path for the DC control
voltage to charge capacitor C1 is provided by the ionization of Signalite’s
neon lamp, A287 (DS1 and DS2). The lamp is ionized by a 225V peak to
peak (nominal) AC voltage from the ultrasonic receiver amplifier. The
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FIGURE 3
Memory Module

charging time constant consisting of C1 and the impedance of the DC
supply is approximately six seconds. Thus, the voltage on C1, and
therefore the gate voltage of the MOSFET, is proportional to the length
of time the AC switching voltage is present. When the AC switching
voltage is removed, the extremely high impedance offered by the neon
lamp and the MOSFET allows the charge to remain on the capacitor
Thus the capacitor “remembers” the charge present when the AC
switching voltage is removed. Capacitors C3, C4 and C5 complete the
AC path for the AC switching voltage.

Two neon lamp “switches” are required for each module—one to
provide charging from the —3.3VDC supply and the other to provide
charging from the +10VDC supply This allows the MOSFET to
supply the full range of output control voltage (0 to 10VDC).

Two characteristics are extremely important in the neon lamp as
used in this application. First, in order for the memory circuit to
remember for long periods of time, its leakage resistance must be very
high. The A287 has a leakage resistance greater than 10’* ohms, and
when used in conjunction with a MOSFET (with a leakage resistance
of 10%° ohms), circuit leakage will be less than 5% in 1000 hours. The
second requirement is that the neon lamp be symmetrical in its main-
taining voltage for both the positive and negative AC cycles. The A287
is symmetrical within * 0.7 volts.
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The complete action of the AC switching circuitry can be exemplified
by referring to Figure 4. A “down” command from the remote control
circuitry produces a 225V-PP AC switching voltage, AC1, which
ionizes neon lamp DS1. This neon lamp will ionize upon the application
of a 100V peak voltage. Thus ionization, and therefore DC charging
current flow, will take place during each half-cycle of the AC switching
voltage. Capacitor C1 will charge from the +10VDC supply, producing
a final voltage proportional to the length of time the switching voltage
is present.

An “up” command from the remote control circuitry produces an AC
switching voltage of a slightly different frequency (AC2). Frequency
selective circuitry will result in the ionization of neon DS2. Capacitor
C1 will then charge from the —3.3VDC supply The net charge on the
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FIGURE 4

Neon conduction AC (remote) circuit

capacitor will be a function of the original charge and the length of
charge time from the —3.3V supply

A complete schematic of the modular MOSFET circuit with both
‘manual” and remote circuits is shown in Figure 5. The addition of
switch K1 provides a means to discharge capacitor C1 when it is
desired to control the module with the manual control. Switch K1
represents the contacts of a normally open reed relay. This relay is
actuated by a normally open “delta” switch mechanically coupled to
each manual control (color, tint and volume). The rotation of the
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FIGURE 5

Remote control “Memory Module”

control in either direction results in closure of K1, discharging the
capacitor C1 and “resetting” the MOSFET input voltage to that set
by the control. All three modules are identical and interchangeable.
The 10- F capacitor across the relay control coil reduces the rate of
collapse of the coil field. The 100 ohm resistor in series with the delta
switch eliminates surge currents through the switch contacts. If the
module should be removed while power is being supplied, resistor R5
will dampen any excessive voltage developed by the collapsing field

about the control coil of K1.

Ll
4| 75 KHZ

AC INPUT
FROM
REMOTE
PREAMP

0.018

FIGURE 6

UHF “up” remote control keyer
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Resistor R3 acts as a discharge path for capacitor C3, protecting the
MOSFET if the module is removed from the circuit board. Resistors
R6 and R7 limit the AC switching current through the A287 neon lamps.

In addition to the remote control of the color, tint, and volume
controls, remote actuation of the VHF and UHF tuner-control logic
circuits and of the power on-off bistable relay is accomplished using
neon lamps. All of the keyer circuits operate in a similar manner except,
of course, the keying frequencies are different. A representative keying
circuit—The UHF “up” keyer — is illustrated in Figure 6. AC energy
from the remote preamplifier is applied to keying circuit via T1. A
series resonant circuit consisting of L1 and C1 provides a voltage across
C1 of sufficient amplitude to ionize the neon lamp N1 This provides
a threshold of sensitivity and thereby a degree of noise immunity.
Diode CR1 protects the base-emitter junction of Q1 from reverse voltage
breakdown. The positive-going cycles of the AC energy bias transistor
Q1 into saturation, effectively grounding the up command input to
the UHF logic circuitry This action starts the UHF motor searching
in an up direction.

FIGURE 7
Memory module with cover removed

This newest advance in television control rapid, quiet and motorless
remote control —coupled with the high performance of all-solid-state
circuitry, increased reliability through the elimination of all vacuum
tubes and all but one motor, bring color television one step closer
to the long-sought goal of perfection in color television as effortless
and thoroughly enjoyable entertainment.

A portion of this material was adapted from the book “The Two
Thousand Technical Manual,” courtesy RCA Sales Corporation.
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YOUR GLOW LAMP APPLICATION FORUM

It is Signalite’s policy to publish letters based on their intrinsic interest only.
We do not necessarily agree with all comments and suggested uses and will upon
occasion wait for your reaction before taking editorial space for ours.

MONITOR CONDUCTORS IN HARNESS

Gentlemen
This device was originally put together to monitor many conductors
in a wiring harness during vibration and to detect and indicate any

opens or intermittent connections.
T1, T2, T3, etc. are circuits to be tested.

After all circuits to be tested are connected and power is applied,
the normally closed switches are opened momentarily The even num-
bered lamps will extinguish and the odd numbered lamps will light.

+I25V

)

lec K 160K

-rl Sl T?;_
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If any of the circuits under test open even momentarily, the odd
numbered lamp will extinguish and the even number will illuminate.
This device has been used to test as many as 200 circuits at one time. It
is inexpensive and positive.

Sincerely,

Ray Harland
Escondido, Calif
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GAMES THAT PEOPLE PLAY

Gentlemen

Here is a circuit for any question-and-answer party game (such as
TV’s “Jeopardy”). The first button pushed ionizes the neon light, drop-
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200V

e
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ping the DC voltage on the parallel neons (the other contestants) below
the ionization level determining unequivocally the first person to think
of the right answer

Sincerely,

Milo Sampson
Indiana Univ School of Medicine

ALARM DELAY CIRCUIT

Dear Sirs.

(Below) is a suggested use of a neon glow lamp and photo cell
to provide an alarm delay circuit such as used to alarm a communica-
tions channel for lack of sufficient signal strength. The time delay
required is of course dependent upon the length of hit or fade that
can be tolerated.

The neon glow lamp and photo cell combination is more economical
than thermal relays, mechanical timers, thyratrons, or other devices
previously used.
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Voltage on lead “IN” operates “AUX" relay “AUX” relay operated
places battery through resistance R2 to fire neon glow lamp NL. The
time delay in firing of NL is determined by the values of R2 and C. Upon

Gt |
MM—*" NL
BB kA A

) —

AUX

f ALM $_T

firing of NL the photo cell PC reduces resistance causing relay ALM
to operate. Relay ALM locks through its own make contact and a back
contact of RESET key Operation of relay ALM also lights the ALM lamp.
To reset the circuit and to determine if the alarm condition continues
to exist the RESET key is operated which opens the hold path for the
ALM relay and shorts out the AUX relay A back contact on the AUX
relay discharges C preventing operation as a result of a series of short
alarm hits or a shortened time out for legitimate alarm following a
short hit.

Frank Schwender, Senior Engineer

Western Electric

CXO

The information furnished in Signalite Application News is believed to
be accurate and reliable. However, no responsibility is assumed for its use,
nor for any infringements of patent or other rights of third parties which
may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Signalite Inc.
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DOUBLE DUTY FROM FLASHER INDICATOR

Centlemen

Recently, | built a solid state preselector for my communications
receiver which already had a tuned RF stage. The circuit uses Field
Effect Transistors for high gain and the results were fantastic However,
the preselector chassis has other devices on it and the rotary power
switch controls four circuits.

The power is supplied by two 9 volt transistor radio batteries,
which eliminates the noise | could get from the 60Hz Power line. After
a few days, | became careless and would leave the preselector on after
the receiver was turned off Also, maybe | am old fashioned, but
after 35 years in electronics | still want to see a pilot light come on
when | turn on a switch. Due to the current drain, an incandescent
pilot light was out of the question.

To provide a low current type pilot light this circuit was developed
and installed on the chassis. The neon bulb flashes approximately four
times per second

Here is how it works the 30 mfd condenser slowly charges thru
the 2.200 ohm resistor When its voltage reaches 15 volts, the zener
diode (Q2) conducts and fires the SCR (Q1) thereby discharging the
condenser thru the transformer (T1) causing the neon bulb to flash

2,000 al
+F—O '_A‘A'A"L
+
— 3oms
- a5v.

The back EMF from T1 then causes Q1 to stop conducting and the
procedure is then repeated. Faster flash rates may be obtained by
decreasing the value of the resistance and/or the capacitor and slower
flash rates by increasing these values.

After using this flasher a few weeks, | realized that it also was a
low voltage indicator When the lamp does not flash, the battery voltage
had dropped below 15 volts, so, to realize the maximum gain from the
preamplifier | know it is time to replace the batteries.

And, | do enjoy seeing something positive happen when the
preselector is turned on.
Sincerely yours,

Robert E. Cundiff
Fountain Valley, California
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Drop Us A Line.

If you have an interesting application of neon glow lamps in your
circuitry or a problem concerning the use of neon lamps, drop us
a note telling about it Interesting letters will be published in a future
issue of the Application News and we will send you an Owl Eye Nite

Lite for your home.

Applications which in the opinion of Signalite have significant interest
will also be brought to the attention of the editors of leading technical
publications for consideration as articles and featurettes. If you would
like help in preparing your material for publication, just send us the )
facts and data. We will put it in the correct form for publication. Your
by-line and company credit will be given with your permission.

For immediate technical application or circuit design assistance,
you may contact Signalite directly at
201-775-2255 TEL: 201-775-2490

* * - * .

TWX:

For information about Signalite Neon Glow Lamps for circuit component and/or
indicator applications, for specifications on lamps, for general information about
Signalite and its products, call us at any of the following telephone numbers:

Phoenix, Arizona
Los Altos, Calif.

Los Angeles, Calif.
Denver, Colorado
Atlanta, Ga.
Chicago, Illinois
Fort Wayne, Indiana
Indianapolis, Indiana
Louisville, Kentucky
Baltimore, Maryland
Needham Hts., Mass.
St. Joseph, Mich.
Southfield, Mich.

St. Paul, Minn.

St. Louis, Missouri
Kansas City, Missouri
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(602) 254-6085
(415) 948-7771
(213) 274-8485
(303) 388-4391
(404) 758-7496
(312) 777-2250
(219) 432-5591
(317) 359-9283
(502) 893-7303
(301) 484-3647
(617) 444-8130
(616) 983-7337
(313) 358-2020
(612) 484-8541
(314) 872-3183
(816) 763-3634

Fort Lee, New Jersey
Albuquerque, N. Mex.

Poughkeepsi¢, New York

Rochester, New York
N. Syracuse, New York
Utica, New York
Charlotte, No. Car.
Cincinnati, Ohio
Cleveland, Ohio
Dayton, Ohio
Pittsburgh, Penna.
Dallas, Texas
Houston, Texas
Seattle, Washington
Waukesha, Wisc.

Scarborough, Ont. Can.

(201) 2246911
(505) 2551638
(914) 471-1623
(716) 889-1429
(315) 699-2671
(315) 736-9195
(704) 375-8958
(513) 5212290 )
(216) 3332585
(513) 298-9546
(412) 2420100
(214) 528-6286
(713) 4680232
(206) 284-4082
(414) 786-6330
(416) 751-5980
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