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IN MANY INDUSTRIAL and com-
mercial situations, there is 
often a need to energize or 
de-energize equipment that 
is remotely located or select 
one of two modes of opera-
tion for the equipment. This 
can be done via a hard-wired, 
RF, or even audio link, each 
with advantages and disad-
vantages in cost, reliability, 
maintenance, ease of instal-
lation, and longevity. For this 
application, a physical link 
was possible but difficult, so 
a wireless system was chosen.

Shared, Switched RF Link Enables Multifunction 
Remote Control For Different Roles
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ideas for design

1. A single transmitter conveys one of four output commands to two similar receivers. Although similar in 

design, the receivers serve very different purposes.
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2. The transmitter is based on commercially available modules, including a one-of-four encoder, and uses a standard transistor drive 

configuration for the latching relays.
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This two-channel, RF-based control system ini-
tiates one of four system activations based on a 
low-cost, three-module control system that allows 
the user to control the action of two remote cir-
cuits/loads (Fig. 1). The transmitter’s low-power, 
pulse-modulated signal encodes one of four con-
trol signals. Both receivers see all signals but only 
one of the four possible signals activates an output 
from one of the two receivers (Fig. 2). 

The relays in the transmitter and receivers 
use the standard low-side switching configura-
tion with a 2N2222 transistor to pull down the 
ground side of the coil and energize the coil, as 
well as a 1N914 diode across the coil for protec-
tion against inductive spikes when the relay is de-energized. 
Modules from Reynolds Electronics (www.rentron.com) were 
used to simplify the design.

In the installation, the transmitter is located at the ground- 
floor level and is powered via the 120-V ac line (Fig. 3). Push-
ing one of four momentary pushbutton switches activates the 
transmitter. The transmitter was based on a small, low-cost 
printed-circuit module (TWS-434) that generates an output 
at 433.92 MHz and is modulated via a separate R-8PE encoder 
module. The tested maximum range of the transmitter mod-
ule with a corresponding receiver module was approximately 
200 yards (180 m).   

The equipment associated with Receiver Block #1 is located 
at ground-floor level 32 feet (9 m) from the transmitter (Fig. 

4). The role of this module, which consists of an RWS-434 
demodulator, an R-8PD decoder, and a latching relay (Pana-
sonic model SDE-SL2-DC5V, a low-power with 36-mA pull-
in current) is to enable a user to “chase” invasive wildlife via 
activation of an operator-controlled “tickler circuit” (a high-
voltage, high-impedance module; details not shown).

The two left-most pushbutton switches on the transmitter 
front panel provide a momentary input to data channels D0 
and D1, the “energize” and “de-energize” commands that acti-
vate and de-activate the tickler circuit via this receiver (Fig. 5). 
Latching relays are used so the user does not have to hold the 
pushbuttons down.

No source of ac-line or solar power was available, so alka-
line batteries were used, as the receiver draws only 4-mA 
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3. Power for the transmitter comes from the 120-V ac line via a step-down trans-

former and a 5-V low-dropout regulator.
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4. The “core” of Receiver #1 is a pair of commercial modules, one for the receiver/demodulator and one for the decoder function, and powered 

by C-cell batteries. The inverter (circuit not shown) is powered by AA-cell batteries.
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quiescent current. An alkaline C-size cell has an energy rating 
of about 8000 mAh (according to a Google-researched value), 
corresponding to a standby battery life of 2000 hours (almost 
three months) in this application. The AA-size battery life in 
the inverter is difficult to predict since the low- to high-voltage 
inverter is mostly in idle mode. To activate and de-activate 
the tickler, the two left-most buttons on the front panel of the 
transmitter module are momentarily depressed in sequence. 

Receiver Block #2 is used for an unrelated application from 
the same transmitter (Fig. 6). It enables the user to select the 
antenna output of one of two co-located antennas on the roof 
and connect the desired output to a communications receiver 
via a coax cable. 

Though a separate cable for each antenna could have been 
used, snaking the additional cable needed through two floor 
levels and two walls was undesirable due to the completion of 
building remodeling. The solution was to use a data-selection 
receiver that enables a latching relay to route the signal from 
one or the other antenna to a common coax.

A 120-V ac source to power the receiver circuit and latch-
ing relay was not practical, so two solar panels from a surplus 
electronics dealer feed a battery pack of four AA-size nickel-
cadmium (NiCd) cells. To select the output of a particular 
antenna, the user momentarily depresses one of the two but-
tons located on the right side of the transmitter panel. This 
activates either the D2 or D3 inputs to the transmitter encoder 
and thus generates the corresponding decoder output.

Each of the three antennas was constructed using a UG-88 
connector (a male BNC plug) where the center pin was 
replaced by a 7-in. (18 cm) piece of 0.050-in. (1.3 mm) diam-
eter brazing rod. The brazing rod was epoxied into the connec-
tor and a 0.75-in. (20 mm) wooden bead was added to the end 
of each rod for safety.  
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5. The simple front panel with momentary pushbutton switches is the 

only user interface. 
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6. Receiver #2 is similar to Receiver #1, but it controls which of two antenna signals goes to a nearby receiver via a coaxial cable.

b.


