Wireless Control
Tester

Ramsey Electronics Model WCT3

The WCT3 is designed to provide an easy to use diagnostic tool to aid in
identifying problems with wireless remote control devices and systems.
These include but are not limited to automotive keyless entry, starter and tire
pressure systems, wireless building access systems and even your
entertainment remote control devices using 315MHz, 433MHz, 125KHz,
20KHz and Infrared signals.

FEATURES

° Verifies presence of 315MHz, 433MHz, 125KHz, 20KHz and
Infrared control sighals remote control signals generated by
remote control devices such as:

= Automotive keyless entry key fobs, keyless ignition , tire pressure sensors
= Building keyless access systems
= Entertainment / media systems

° Simple one button operation
° Surface Mount Technology Components

° Operates on standard 9V battery
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PARTIAL LIST OF AVAILABLE KITS:

RAMSEY TRANSMITTER KITS
¢ FM10A, FM25B, FM30, FM Stereo Transmitters
¢ FM100B, FM35 Professional FM Stereo Transmitters
¢ AM1, AM25 AM Broadcast Band Transmitters

RAMSEY RECEIVER KITS
¢ FR1 FM Broadcast Receiver
e AR1 Aircraft Band Receiver
e SR2 Shortwave Receiver
e SC1 Shortwave Converter

RAMSEY HOBBY KITS
¢ LBC6K Laser Beam Communicator
e SG7 Personal Speed Radar
e SS70C Speech Scrambler/Descrambler
¢ TT1 Telephone Recorder
e LLS1 Laser Light Show
 MD3 Microwave Motion Detector
e LEDS1 LED Strobe Light
¢ BE66 Blinky Eyes Animated Display
o LTS1 Laser Trip Sensor
¢ ICI1C Infrared Switch Control Interface

RAMSEY AMATEUR RADIO KITS
¢ HR Series HF All Mode Receivers
o DDF1 Doppler Direction Finder Kit
¢ QRP Series HF CW Transmitters and QAMP Power Amplifiers
e CW7 CW Keyer

RAMSEY MINI-KITS
Many other kits are available for hobby, school, scouts and just plain FUN. New
kits are always under development. Write or call for our free Ramsey catalog.
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This Printing: March 2011
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INTRODUCTION

The WCTS3 can be used to detect 315MHz, 433MHz, 125KHz, 20KHz and In-
frared signals generated by various devices such as, but not limited to, auto-
motive key fobs, tire pressure sensors, building access control systems, and
infrared remote control devices. The WCT3 provides verification of the pres-
ence of the various types of signals. It does not provide any information about
the actual data transmitted by the device.

It should be noted that all remote control devices and systems are not created
equal. There are different signal levels, signal radiation and data patterns
generated by these devices. Because of this you may find that it is necessary
to adjust the position of the WCT3 and device being tested in relation to each
other in order to obtain signal indication. This is normal operation. Remem-
ber that the WCT3 provides a basic indication of signal generation. This indi-
cation does not assure the data included on a signal is correct.

' PLEASE NOTE !l

Please take note that because of the extreme sensitivity of the WCT3 we
highly recommend the use of a NO-CLEAN, ROSIN CORE solder to assem-
ble your WCT3. Also note that you should avoid use of any type of cleaning
solution to remove rosin residue. Any attempt to use cleaning solutions may
degrade the performance of your WCT3. You can purchase the recom-
mended solder from Ramsey Electronics, LLC or call us at 585-924-4560 if
you any questions.

About the signals detected:

The 315MHz section of the WCT3 is optimized to detect signals in the
315MHz range but is also useful in detecting a fairly wide range of signal fre-
guencies including 433MHz signals often used for some types of remote con-
trol systems. The sensitivity may be decreased for these signals but an indi-
cation is still possible. The 315/433MHz indicator will indicate presence of
these signals.

The 125KHz and 20KHz functions of the WCT3 are precisely tuned to detect
signals within a few kilohertz above or below the indicated frequency.

Infrared signals will be detected only if the signal is modulated with data. If an
un-modulated infrared source is present you may find that the indicator will
flash only if the source is being moved and there may be no indication if the
source is held stationary. This is normal operation and does not indicate a
problem with the WCT3.
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THEORY OF OPERATION

The WCT3 consists of 4 separate stages, one for each of the wireless control
signals to be detected. The sections are basically identical in operation but
each is specifically designed to detect the signal of interest. In order to keep
things simple we will describe the basic operation of one section and then
briefly describe the differences between the sections.

Looking at the schematic on pages 18 & 19 you will notice that it is divided
into 5 columns titled “INPUT/FILTER”, “DETECTOR”, “AMPLIFIER”,
“COMPARATOR?”, and “POWER SUPPLY". There are also 4 apparent rows
left to right which correspond to the 315/433MHz, 125KHz, 20KHz and Infra-
red sections from top to bottom respectively. The power supply is common to
all sections and is the right most column. We’'ll look at the 125KHz section for
this discussion.

Starting on the left side of the schematic in the “INPUT/FILTER” column is the
antenna, “ANT2", which essentially ‘collects’ the 125KHz signal to be de-
tected. Nextis coil L1 and capacitor C4. L1 is a specialized coil called an
RFID (Radio Frequency Identification) transponder coil. L1 along with C4 are
designed, or tuned, to allow a very narrow band of frequencies centered
around 125KHz to pass on to the detector stage of the WCT3. Any frequen-
cies outside the desired band are blocked from passing into the circuit. The
technical term for this circuit is a band pass filter.

Now that we have captured only the desired signal we want it needs to be de-
tected and this is done in the detector section. Diode D2, which is actually a
small package that contains 2 diodes, forms the detector. Without getting into
the details of how a detector works just know that D2 actually converts the
125KHz signal into a DC(direct current) signal. The diode connected between
C5 and R25 provides a positive DC signal to the amplifier, U1B pin 5, thru R25
and the other diode connected to ground prevents any negative part of the
signal from interfering with the operation of the rest of the circuit. C5 and R25
are in the circuit to provide a little more filtering of the 125KHz signal and help
stabilize the captured signal before being detected. Resistor R5 is a very high
resistance, 3,900,000 ohms and provides a very high resistance for the output
of the detector. This is necessary because the detected signal has an ex-
tremely low power level.

Up to this point the circuit design had to take into consideration the frequency
of the signal we were working with. Now that it has been detected by D2 the
signal is a simple DC level which will have an amplitude, or DC level, that is
proportional to the strength of the detected signal. Because the signal is now
a DC level it is much easier to amplify and provide an indication of a signal
being present.

As you have probably guessed the nice DC signal will now be amplified by the
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amplifier stage formed by U1B and the resistors R5, R6, R8 and capacitor C7.
U1B is a high gain, high frequency, high input resistance, low noise amplifier.
There are 4 of these amplifiers in the U1 package and one is used for each of
the 4 sections of the WCT3. The reason an amplifier with the characteristics
of Ul is needed is because the detected signal level is extremely small, actu-
ally in the micro volt, (that's 0.000001 volts), range. The amplifier in the case
of the 125KHz signal amplifies the signal about 330 times so, for example, a
signal level of 100 micro volts, (0.0001 volts), will result in a level of 33 mil-
livolts, (0.033 volts), at the output of the amplifier. This gain is determined by
R6 and R8 and is calculated by dividing the value of R6 by R8. So R6/R8 =
330,000 / 1000 which equals 330. Believe it or not we now have a signal level
that is easy to work with.

Now that we have a workable signal level it is time to indicate that a signal has
been detected. This is the job of the comparator circuit formed by U2B and
resistors R14 and R15. U2, like U1, has 4 identical parts with one being used
for each of the WCT3 sections. What U2B does is look at the signal applied to
U2B pin 6 from amplifier U1B pin 7 and compares it to a predetermined volt-
age level set by R14 and R15 on U2B pin 5. This is a simple voltage divider
and for the 125KHz signal provides a level of about 685 millivolts. You will
notice that this level is shown on the schematic near the junction of R14, R15
and U2B pin 5. If the voltage level applied to U2B pin 6 from the amplifier
goes above 685mV the output, U2B pin 7, goes low and LED D7 lights indicat-
ing a signal has been detected.

Operation Of The Other Sections

If you look at the other sections of the schematic you will notice that they all
look about the same as the 125KHz section. The component values are dif-
ferent for each section but the basic operation is the same. The major differ-
ence is in the Input/Filter sections because it is necessary to allow signals of
different frequencies to be detected. Notice that the 20KHz section uses the
same transponder coil but has a different value for capacitor C17 compared to
C4 in the 125KHz section so only signals in the 20KHz frequency range will be
detected. Changing the capacitor value changes the resonance of the circuit.
The transponder coils, L1 and L2, are identical and have an inductance value
of about 7.5 millihenries. To learn more about resonance try searching on the
Web for “resonance frequency”. There is lots of information available.

For the 315/433MHz section the filter has a different type of coil. It actually
works the same way as L1 and L2 but because of the much higher frequency
the coil is constructed differently. In this case the coil, M2, is actually formed
by a copper trace which is physically part of the circuit board. This is called a
strip-line inductor and makes it much easier to accurately construct the coil.
It's inductance value is about 0.18microhenries (0.00000018 henries), much
smaller than L1 and L2. If you look at the circuit board you will see M2 which
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is a spiral circuit trace near the ANT1 connection on the left side of the board.
You will also notice that the detector diodes D3 and D4 are a different type.
This is because of the much higher frequency we are working with. The diode
package used on the other sections will not function at these frequencies.

The Infrared section of the WCT3 is the least critical section even though the
infrared signal is near the frequency range of visible light. This is because the
device that captures the infrared signal, Q1, easily responds to signals in the
frequency range of light. Q1 is called a photo transistor which acts like a
switch and turns on when it 'sees’ infrared or light. The infrared signal from a
control is turned on and off, modulated, so Q1 actually turns on and off at the
rate of the modulated signal. The frequency of the modulation is typically in
the range of 38KHz and is therefore extremely easy to work with. You can
think of Q1 as the antenna and filter, and the detector is actually detecting the
modulation signal rather than the actual infrared signal.

The amplifier and comparator stages of all the sections are identical in opera-
tion with the only differences being in the amplifier stage gain and comparator
reference levels. Each of these areas is designed specifically for the charac-
teristics of signal to be detected.

Power Supply Operation

Power for the WCT3 is provided by a standard 9V battery. Looking at the
power supply section of the schematic you will see the battery on the left.
When push button switch S1 is pressed power is applied to operate the
WCT3. Capacitor C3 is a filter which insures a stable 9 volts under sudden
heavy loads, such as when an LED lights. It acts like a big reserve reservoir
for sudden power surges.

Now you are asking why the voltage connection after switch S1 is labeled
“+4.5V". Good question. You will notice that there are two types of ‘ground’
connection symbols used in the schematic. One is a simple triangle and the
other is a triangle made up of three parallel lines. Notice that the ‘- connec-
tion of the 9 volt battery as well as the, *-* lead of C3, Pin 11 of U1-D and U2-
D, and one lead of R7 and R22 are connected to the triangle. If a measure-
ment is taken with reference to this ground connection a reading of +9 volts
will be seen. This is actually the power ground reference but is not the signal
ground reference point used for the detected signals.

The ground connection indicated by the other triangle symbol is the signal
ground reference. Resistors R22 and R23 are used to create a reference
point half way between the 9 volt supply and power ground that supplies
power to U1 and U2. This allows the amplifier and comparator to accept a
signal that swings between a positive and negative level with reference to the
signal ground point which is the connection between the resistors. The
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“+4.5V" voltage is referenced to the signal ground and not the power ground.
If a reading is taken between the power ground and signal ground with refer-
ence to the signal ground you will see a reading of “-4.5V". So the difference
between the “+4.5V” and “-4.5V", (measurements referenced to signal
ground), points of the circuit is now +9 volts with reference to the power
ground.

A Little More About Wireless Remote Control Signals

Here’s a little more information about how most wireless remote control sys-
tems work and how the WCT3 detects the signals. The 315/433MHz, 125KHz
and 20KHz sections of the WCT3 will detect the presence of virtually any sig-
nal that is within the design frequency range. It doesn’t matter if there is data,
modulation, on the signal or not. The simple presence of the signal will be
indicated. The infrared section operates in a slightly different way. We’ll take
a look at the circuit operation differences here.

When you see the indicator flashing when you activate any wireless remote
control you are seeing the modulation signal. Most remote controls, both RF
and infrared type systems, modulate the signal by turning the signal on and
off. This is often referred to as OOK, On-Off Keying, modulation. When the
indicator flashes you are seeing the result of the modulation. Actually an un-
modulated signal is constantly turning on and off at the frequency of the un-
modulated signal. This unmodulated signal is called the carrier, (i.e. it carries
the data). The frequency of the carriers, except for the infrared, detected by
the WCT3 are 315MHZ, 433MHz, 120KHz and 20KHz. If the indicator does
not flash but simply stays on that indicates that the signal is not being modu-
lated and only the fact that a signal in the proper frequency range is present.
(Actually the indicator may be flashing or flickering but it is so fast that your
eyes think it's on all the time, but that's beyond the scope of this manual.)

The infrared section also indicates the modulation by flashing but it will not
provide an indication if the signal is not modulated. That's because the fre-
guency of the infrared carrier is so high that Q1 simply turns on and turns off
when light is present and removed. The detector section actually detects only
the 38KHz carrier signal. You can think of Q1 as both the antenna and filter
part of the “Input/Filter” section of the infrared section. This means that virtu-
ally any infrared or light signal will be indicated by the WCT3 as long as it is
modulated so you can use it to test any virtually any remote that uses infrared
and a carrier signal.

An interesting experiment you can try is to use the WCT3 to detect movement
of a light source or of an object moving between the light source and WCT3.
If you point the infrared detector of the WCT3 toward a light source you may
see a brief flash of the IR indicator. By simply moving your hand between the
light and WCT3 rapidly you will see the indicator flicker or even stay on if you
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can move your hand REALLY, REALLY, REALLY .... fast. (If you can move
that fast there are probably some military research facilities that would like to
talk to you). For the same reason, if the light source is moved rapidly past the
WCT3 you may also see the indicator flash indicating detection of the light.
You are actually modulating the IR signal seen by the WCT3 by blocking and
unblocking or moving the light source, (OOK modulation). An infrared control
turns the signal on and off in specific patterns and rates which are decoded by
the device being controlled.

Conclusion

Now that you are completely confused, don’t worry about it, (I'm often con-
fused too), and enjoy your WCT3. Hopefully you have gained a basic under-
standing of the WCT3 operation. This description is intended to give a simple
overview of the unit. A more detailed description of the operation is beyond
the scope of this manual. If it has inspired you to learn more that's great.
There’s a lot of information about electronic circuit design available on the
Web and with a little searching you can find much more detailed information
about the operation of the basic circuits described here. After years of elec-
tronics engineering | find lots of things I didn’t know, (or is it that | forgot ....?),
out there. | forget....... ENJOY!!
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WCT3 PARTS LIST

Each type and value of a surface mount component, (indicated by
“[smt]”), is placed in its own labeled baggie. Be aware not all [smt] com-
ponents have value markings so be careful not to mix them up. In the
parts list an “X” in the reference designation indicates that an extra com-
ponent or two is provided because they like to “fly away” due to the
small size.

Semiconductors

1 LF347F IC, marked LF347 ,(U1) [smt]

LM324M IC, marked LM324, (U2) [smt]

CDSH270 diode, CDSH270, (D3, D4)

BAV99 diode, marked A7 or A7X, (D2, D5, D9) [smt]
Infrared transistor, marked with green dot, (Q1)
RED LED (D1, D6)

GREEN LED (D7, D10)

0
0
0
0
0
0
0
0 1 YELLOW LED (DS)

PNNEFPWNPRE

Resistors (ALL [smt])

O 5 560 ohm resistors, marked 560, (R18, R19,R20, R32, X)

11 1k ohm resistors, marked 102, (R4, R7, R8, R9, R10, R11, R22, R23,
R29, R30, X)

1.2K ohm resistor, marked 122, (R26, X)

2.7K ohm resistor, marked 272, (R15, X)

5.6K ohm resistor, marked 562, (R13, X)

6.8K ohm resistor, marked 682, (R17, X)

10k ohm resistors, marked 103, (R12, R14, R16, R21, R27, X)
150k ohm resistors, marked 154, (R31, X)

330k ohm resistors, marked 334, (R3, R6, X)

3.9M ohm resistors, marked 395, (R2, R5, R24, R25, R28, R33, X)

Qa

O Qaaaaaaaan
NWNONNNN

apacitors

4 0.001uF Ceramic disk, not marked, (C2, C11, C13, X) [smt]

11 0.01uF Ceramic disk, not marked, (C5, C6, C7, C8, C9, C10, C14,
C15, C16, C17, X) [smt]

2 8.2pF Ceramic, not marked, (C12, X) [smt]

2 220pF Ceramic, not marked, (C4, X) [smt]

1 10uF Electrolytic SMT, marked 10, (C3) [smt]

iscellaneous
1 SPST Push Button switch (S1)
1 0.32"long round black switch cap
2 resonator coil, marked 715, (L1, L2) [smt]
1 Case cover label

aaoaas duaa Qaa
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9V battery snap clip with red and black wires

Antenna bundle assembly (Pre-Assembled. DO NOT DEFORM)

WCT3 Circuit board

5/16" nylon LED spacers

Case assembly (includes 4 screws, red end cap (VERY dark red),
op & bottom case shell, belt clip)

WCT3 PARTS LAYOUT DIAGRAM
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RAMSEY “LEARN-AS-YOU-BUILD” ASSEMBLY STRATEGY

Completely read through all of the steps and check the boxes as you go to be
sure you didn't miss any important assembly instructions. Although you may
be in a hurry to see results, before you switch on the power check all wiring
diodes, transistors, IC’s, and capacitors for proper orientation. Also check the
board for any possible solder shorts and/or cold solder joints. Any of these
mistakes could have detrimental effects on your kit - not to mention your ego!

Kit building tips:
I IMPORTANT !
DUE TO THE EXTREME SENSITIVITY OF THE WCT3, ATTEMPTING TO
CLEAN THE ROSIN FLUX FROM THE BOARD MAY RESULT IN DE-
GRADED PERFORMANCE OF THE UNIT. WE HIGHLY RECOMMEND
THE USE OF ONLY NO-CLEAN ROSIN CORE SOLDER.

Warning: Use only rosin core solder or solder designed to be used with elec-
tronic equipment. Use of acid core solder will void your warranty and produce
a board that will disintegrate in a short period of time.

For Through-Hole Components, the word "Install" means:
O 1. Pickthe correct part type and value or part number.

O 2. Mount all electrical components on the top (silkscreened) side of the
PC board unless otherwise noted.

3 4. Orientthe part correctly. Follow the PC board drawing or silk screen
and the written directions for every part! Certain types of parts must be
installed with the proper leads in specific holes. Things to watch for in-
clude diode bands, electrolytic capacitor polarity, transistor shapes, dotted
or notched ends of IC's, and so forth.

O 5. Insertthe partinto the correct PC board loca-
tion. Make sure the part is mounted as close to
the PC board as possible, unless otherwise
noted. Most parts, including lay down parts, have
holes or pads that are located inside or near a
rectangle, oval, or circle. Stand up resistors, di-
odes, or inductors have a circle around one pad
(part body location) with a line leading from that
circle to the other pad (lead only).

O 6. Bendthe component and insert thru the
board and then bend leads on the backside of the
board to prevent the part falling out before soldering.

O 7. Flip board and solder all connections unless di-
rected otherwise. Apply a touch of solder to the iron
tip and then heat both the component lead and

WCT3 e 12



circuit board pad simultaneously. Apply a little more
solder to the component lead and the pad when they
are hot enough to melt the solder and remove the
iron. DO NOT move the component lead or board
until the solder cools a little. The finished joint should
look like a drop of water on paper, clean, shiny, with
joint completely filled.

O 8. Clip remaining component leads as close to the board as possible.

For Surface Mount Technology (SMT) Compo-
nents, the word "Install" means: 8

O 1. Pickthe correct part type and value or part
number.

O 2. Meltadab of solder on one pad of the PC
board for the component you wish to install.

O 3. Use tweezers to pick up the appropriate com-
ponent by grabbing it across the body, not the
solder connections.

O 4. Place the part in the assembly location as
noted by the silk-screen on the top layer of the
board (the bottom side has no writing on it). Use
one hand to hold the tweezers and part in place.

O 5. Use the other hand to re-heat the solder dab
to melt it to the component connection.

O 6. Letthe solder cool and then let go with the
tweezers. Inspect orientation and make sure the
part is square over the correct pads. Make sure
stray solder connections don't overlap or short
across any to adjacent pads.

O 7. Apply solder to the rest of the pads.

O 8. Apply atouch more solder to the initial pad to make sure there is a
good solder joint. The rosin core flux will clean the joint and insure stabil-

ity.

O 9. If you have too much solder and wish to remove it, use a solder
sucker or solder wick to “soak up” the extra solder. Solder bridges on SMT
IC pins are a frequent occurrence so you should always have some solder
wick handy.
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ASSEMBLY STEPS

Surface Mount Semiconductor Installation

O 1. Orient the board as shown in the board layout diagram on page 1

O 2. Install U1, the LF347 IC( marked LF347). Notice that there is an in-
dented dot near one corner of the IC. This indicates the location pin 1 and
the IC must be installed so this dot is to the upper left near the small white
dot printed on the circuit board. Place the IC on the board and make sure
all the leads on both sides of the IC align with all the solder pads on the
board. Note that once more than one lead is soldered it will be difficult to
reposition the IC if the placement is incorrect. Because of this we suggest
that you first carefully solder only one of the corner leads and then make
sure all other leads are aligned before soldering all other connections.

O 3. Install U2, the LM324 IC, (marked LM324), following the same instal-
lation procedure used in step #2 above for the LF347.

Locate the two(2) Resonator coils, L1 & L2, marked 715. The connections for
these coils are under the device body. To install them first apply a small coat-
ing of solder on each of the 4 pads on the circuit board. Try to keep the sur-
face as level and flat as possible or it will be difficult to properly place the coil.
Once the pads are coated place the coil so it is centered inside the white
printed white lines taking note that one of the corners is ‘marked’ at a 45 de-
gree angle. This will allow a portion of each pad to be visible so you can melt
the solder which will also heat the coil connection and the solder will flow onto
the coil. When the solder flows evenly apply a little more solder and remove
the soldering iron. Solder one of the smaller pads first, check alignment and
then solder the remaining pads. You may find it takes a little more time on
some pads because of the copper connected to the pad.

O 4. Install resonator coil L1.
O 5. Install resonator coil L2.
Locate the 3 BAV99 diodes, marked A7 or A7X, D2, D5 and D9.

O 6. Install D2 located just above the preinstalled L1 resonator on the left
side of the board. Again solder only one lead first, check alignment, and
then solder the remaining leads

O 7. Install D5 located to the right of U1 near the edge of the board.
O 8. Install D9 located just above D5 near the edge of the board.

Now we'll start installing the resistors and capacitors. We will install each
value as a batch to keep from mixing them up. Unless otherwise instructed all
these components can be installed in either direction as long as they are
placed within the areas indicated for each.
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Resistor Installation:
Let's start with the four(4) 560 ohm resistors, marked 561.
O 9. Install R18, 560 ohm resistor
O 10. Install R19, 560 ohm resistor
O 11. Install R20, 560 ohm resistor
O 12. Install R32, 560 ohm resistor
Now located the ten(10) 1K ohm resistors, marked 102.
13. Install R4, 1K ohm resistor

14. Install R7, 1K ohm resistor

15. Install R8, 1K ohm resistor

16. Install R9, 1K ohm resistor

17. Install R10, 1K ohm resistor

18. Install R11, 1K ohm resistor

19. Install R22, 1K ohm resistor

20. Install R23, 1K ohm resistor

21. Install R29, 1K ohm resistor

22. Install R30, 1K ohm resistor
... how ‘bout the one(1) 1.2K ohm resistor, marked 122.
O 23. Install 1.2K ohm resistor R26

aouoaoaogaoaoagaoaaoaaaq

o
2

Next comes the one(1) 2.7K ohm resistor, marked 272
O 24. Install 2.7K ohm resistor R15.

Next find the 5.6K ohm resistor, marked 562.

O 25. Install 5.6K ohm resistor R13

Where is that pesky 6.8K ohm resistor, marked 682..? Can you tell I'm getting
a little crazy writing the same thing over and over...??

O 26. Install R17, 6.8K ohm resistor
Find the little bag containing the five(5) 10K ohm resistors, marked 103.
O 27. Install R12, 10K ohm resistor
O 28. Install R14, 10K ohm resistor
O 29. Install R16, 10K ohm resistor
a

30. Install R21, 10K ohm resistor
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O 31. Install R27, 10K ohm resistor

Almost there... let's do the 150K ohm resistor, marked 154.
O 32. Install R31, 150K ohm resistor

Locate the two(2) 330K ohm resistors marked 334.

O 33. Install R3, 330K ohm resistor

O 34. Install R6, 330K ohm resistor

Locate the last resistors, six(6) 3.9M ohm resistors, marked 395, (that's 3mil-
lion, 900 thousand ohms.. 3,900,000 ohms). Three(3) of these resistors will
be installed now and the 4th will be installed in a little while. Don’t lose it!!!!

3 35. Install R2, 3.9M ohm resistor
36. Install R5, 3.9M ohm resistor
37. Install 3.9M ohm resistor R24
38. Install 3.9M ohm resistor R25
39 Install 3.9M ohm resistor R28

aaaoaaq

Why don’t you take a little break at this point and check over your work. Make
sure there are no solder bridges between the installed components and other
pads. Also check that each location has the correct value.

REMEMBER!! DO NOT clean the circuit board!!!

Capacitor Installation:

Next we'll install the capacitors. With the exception of C3 all these capacitors
may be installed in either direction. Make sure to open only ONE package at
a time to avoid mixing up the values. This is especially true for the capacitors
since they have no markings of any kind.

Start buy locating the package of three(3) .001uF capacitors.
O 40. Install C2, .001uF capacitor

O 41. Install C11, .001uF capacitor

O 42. Install C13, .001uF capacitor

The ten(10) .0.01uF capacitors are next

O 43. Install C5, .01uF capacitor

O 44. Install C6, .01uF capacitor

O 45. Install C7, .01uF capacitor

O 46. Install C8, .01uF capacitor

WCT3 e 16



Qoaoaaa

a

47. Install C9, .01uF capacitor

48. Install C10, .01uF capacitor
49. Install C14, .01uF capacitor
50. Install C15, .01uF capacitor
51. Install C16, .01uF capacitor
52. Install C17, .01uF capacitor

Remember that 3.9M ohm resistor, marked 395, we didn’t install? Well, it's
R33 and now is the time to install it.

a

53 R33is installed a little differently. We’re going to install it right on top
of C2 that you installed in step 40. Relax, you're an expert SMT compo-
nent installer now and it's not that hard. Simply place R33 on top of C2
and flow a little solder up from the connection on C2 next to D4 up to R33.
Then do the same for the other connection next to D3.

Find the 8.2pF capacitor package

a

54. Install C12, 8.2pF capacitor

Now for the 220pF capacitor

a

55. Install C4, 220pF capacitor

Ok, now you need to be careful and pay attention to the instructions. Locate
the 10uF electrolytic capacitor, marked 10.

a

56. Install C3, 10uF capacitor. This capacitor is a little silver cylinder with
a black base. You will notice that there is a black mark indicating the *-”
terminal on one side of the cylinder and the 2 corners of the base are
notched at a 45 degree angle indicating the “+” terminal. C3 MUST be
positioned so the black mark is to the left and the notches are on the right.
There are two small leads on the bottom of the capacitor which must be
placed over the two solder pads on the board. Apply a little solder on
each of the board pads and then place C3 over the pads and apply heat
to one of the pads, not the capacitor lead, at a time being careful to not
get the black plastic base too hot. This will melt the pad solder first and
allow it to flow onto the capacitor pad. Check the alignment and then sol-
der the other connection.

REMEMBER!! DO NOT clean the circuit board!!!
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Thru hole component installation:

The remainder of the components are thru hole components. When installing
all except the LED’s they should be inserted and placed as close to the circuit
board as possible.

O 57. Nextinstall D3 and D4, marked CDSH270. Notice that there is a
black band on one end of the diodes. Place the diodes so band matches
the wide white printed line on the board. Again place the body of the di-
odes against the circuit board. Cut the leads from the bottom of the
board, saving one for use in the next step.

O 58. Refer to the parts layout on page 11 and locate the position of U3 at
the bottom to the left of S1. U3 will not be installed, instead, take one of
the leads you cut from D3 or D4 in the previous step and use it as a
jumper between the round and square pad locations as indicated on the
layout diagram.

The next component is the Infrared detector transistor Q1. It is the small clear
device with 2 leads and a green dot painted on it. Be sure to follow the in-
structions exactly for proper installation. Refer to Figure 1.

O 59. Look closely at Q1 and notice that there is a flat Figure 1
area on the base and the lead next to it is shorter 10
than the other. Hold Q1 so the leads are pointed
toward you with the flat area/shorter lead to your
right. While holding the leads near the base of Q1
with a pair of needle nose plies bend one lead at a
time with your fingers, not the pliers, downward to a
90 degree angle as shown in Figure 1. The bend
should be about 0.1 inch from the base of Q1.

O 60. Install Q1 with the shorter lead/flat side to the
right, corresponding to the small white dot on the
board. The front rounded edge of Q1 should be
positioned close to, but not extended past, the top
edge of the circuit board. You may leave the body
of Q1 slightly off the board to allow adjusting it's position later.

FLAT

SHORT LEAD

The LED’s are next. Make sure the flat area/short lead, of the LED matches
the white printed pattern on the board. Spacers are provided to position the
LED’s at a precise distance above the circuit board. It is important that the
bodies of the LED’s be installed so they are tight against the spacer and the
spacers are tight against the board so the LED’s do not extend beyond the top
surface of the case when assembled. Insert the leads of each LED into a
spacer from the end with the large single opening. Place the LED leads thru
the correct holes in the board, bend the leads so the LED and spacer are held
firmly on the board and then solder the leads on the back of the board. You
may find that one or more of the LED’s does not have a flat area in which case
the short lead is used as the orientation indicator.
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61. Install D1, a RED LED

62. Install D6, a RED LED

63. Install D7, a GREEN LED
64. Install D10, a GREEN LED
65. Install D8, a Yellow LED

66. Install S1 push button switch Make sure to seat the body flush to the
circuit board.

Qoaoagaaaq

Locate the 9 volt battery snap clip. This is the black connector with a red and
black wire attached.

O 67. Trim the leads of the battery clip so they are 2.25 (two and a quarter,
2 1/4), inches long measured from the black cover.

O 68. Carefully strip about 1/8 inch of insulation form both the red and black
leads.

O 69. Insert and solder the red wire on the battery snap clip into the “BAT1"
“+” hole at the bottom left of the circuit board.

O 70. Insert and solder the black wire on the battery snap clip into the
“BAT1” “-” hole at the bottom left of the circuit board.

The next steps will install the pre-assembled antenna bundle for the
315/433MHZ, 125KHz and 20KHz signals. The heavy black rectangular box
in Figure 2 on page 22 represents the main antenna bundle and the 6 smaller
lines extending from the bundle are the individual antenna connections. There
are 5 cable ties holding the bundle together at the locations indicated by the
oval symbols. Take note of the ties indicated as “TR1", “TR2"” and “TR3" in
the following steps. Be careful not to deform the bundle as overall perform-
ance of your WCT3 may be degraded.

O 71. Looking at the antenna bundle, identify the 2 wires exiting the bundle
on either side of cable tie “TR1". Insert and solder these two wires at lo-
cations “A1” and “A2” as shown in Figure 2.

O 72. Identify the wire exiting the bundle just above cable tie “TR2". Insert
and solder this wire at location “ANT2".

O 73. Identify the remaining wire from the same side of the bundle. Insert
and solder this wire at location “ANT1".

O 74. On the opposite side of the bundle insert and solder the wire exiting
just above cable tie “TR3" at location “ANT3".

0O 75. The remaining wire exiting from the upper right corner of the bundle is
inserted into location “A3” and soldered.

REMEMBER!! DO NOT CLEAN THE BOARD
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ANTENNA PLACEMENT
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EINAL ASSEMBLY

You're on the final leg of your journey. Now we’ll do some final mechanical
assembly and testing and you'll be using your WCT3 in no time.

Locate the back of the case assembly. This is the part with a slide off door for
the battery. Slide the battery cover off the case bottom and position the back
so the inside is up and the battery compartment area is nearest you.

O 76. Place the circuit board into the case back so D6, D7, D8, D10 and Q1
are at the top facing up with the 4 notches on the sides fitting over the 4
posts in the case.

3 77. You will notice there is small slot between the battery area and circuit
board area in the case at the bottom left corner of the circuit board. Route
the red and black wires thru this slot so there is about 1.25 inches of wire
in the battery compartment area and carefully push them into the slot.

The remainder of the wire can be placed along the left side of the round
post near the slot and folded so it lays neatly in the circuit board area.

O 78. Find the small black cylindrical push button cap and press it firmly
onto the small button on switch S1.

Take a moment and check over all your work. Make sure that all the LED’s
are standing straight up from the board, Q1 does not extend past the edge of
the board and that the battery wires pass between the board and battery
areas as instructed in step #72. Also make one last check for any solder
bridges and unsoldered components and that all parts are in the proper
location and orientation as necessary.

OPERATIONAL CHECK
The moment of truth is here. Connect a 9 volt battery to the battery clip.

O 79. Press S1 and observe the LED’s. Power indicator D1 should light
and stay on as long as S1 is pressed. If it doesn’t make sure that D1 and
R7 are installed correctly.

O 80. The other 4 LED’s may flash momentarily and go out. This is normal
operation. If you find that D8, the IR indicator, stays on try covering Q1 or
turning it away from the bright light you may have on your work bench. It
may be detecting the ‘flicker’ of a florescent light source or any other light
that is modulated at 60/50Hz.

0O 81. At this point it would be a good idea to try testing the 315/433MHz,
125KHz and 20KHz detector operation. To do this you will need a known
good source of these signals like the key fob for your car or an IR remote
control. If you have a signal generator capable of generating these
signals you can use them to test the detector circuits by simply connecting
them to a test lead wire and placing it near the WCT3. Remember that
signal strength and physical placement of the source and WCT3 will affect
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the operation. Refer to “Theory of Operation”, on page 5, or
“Troubleshooting”, on page 28, sections of this manual for further
information.

Final Case Assembly

a

a

82. Disconnect the battery and locate the top of the case. Place it over
the case bottom with the circuit board in place and make sure all the
LED’s and S1 are properly aligned with the holes in the top and that they
are either flush or slightly recessed below the top surface. Switch S1 may
extend slightly past the top. This should not be a problem. Then make
sure the battery and antenna wires do not interfere with the mating of the
case halves.

83. Locate the label sticker. The top end of the case is the open end. lItis
best to remove a small amount of the protective backing and start
applying the sticker from the top or bottom. Place the sticker so the top of
the sticker is at the top of the case and aligned against the top edge of the
slightly recessed area. Make sure the top and side edges of the sticker
are properly aligned inside the recessed area, remove the remainder of
the backing slowly and smooth the sticker out onto the case.

84. Locate the red end cap panel, (yes itis red and is transparent to
infrared signals). Insert this into the groove in the bottom half of the case
in front of Q1 along the top edge of the circuit board.

85. Place the case top onto the case bottom and insert and tighten the 2
screws near the end of the case.

86. Insert the 2 remaining screws in the holes located under the battery
cover. Tighten these screws so the top and bottom case sections are
held firmly and do not allow the case sections to pull apart. These screws
may not be completely tight but as long as the case top and bottom
cannot be pulled apart you are good to go.

87. Check and make sure the “PRESS TO TEST" button can be pressed
and you hear/feel it snap on and off. If you find the button does not
actuate, back the two screws under the battery cover out slightly, (1/4 turn
or less at a time), until it operates. This will correct the problem while still
holding the case sections firmly together.

88. Install a 9V battery, insert it into the battery compartment and slide the
battery cover back onto the case.

That's it... You're all done and ready to test all those remote control systems
you've always wanted to test. We hope you enjoyed building your WCT3 and
enjoy using it for may years to come.
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Using the WCT3:

1.

Press and hold the “Press To Test” button on the WCT3. The “Test Ac-
tive” indicator will illuminate and any or all of the “315MHz”, “125KHz",
20KIHz and “IR” indicators may flash momentarily.

With the WCT3 activated and in close proximity to the device being
tested, activate the device being tested. If an infrared signal is being
tested it is necessary to point the IR emitter of the device into the top end
of the WCT3 toward the “DET” labeling in the upper right corner of the
WCT3 where the IR detector is located.

If the signal(s) being tested are present the corresponding indicator(s) will
illuminate. Depending on the characteristics of the device the indicator(s)
may flash momentarily, constantly or remain solid on. If no indication is
initially obtained try repositioning the device in relation to the WCT3.
Once you become familiar with the various devices being tested you will
learn the characteristics of each and be able to obtain consistent indica-
tions.

Automotive 125KHz and 315MHz _communications test.

While standing close to the vehicle, activate the WCT3 and observe if the
125KHz indicator illuminates. If the key fob generates a 315MHz signal upon
detection of 125KHz the fob should be held close to the WCT3 for this test.

Results:

= If the key fob generates a 315MHz return signal when the 125KHz
is present the WCT3 315MHz and 125KHz indicators will illumi-
nate if the fob is held near the WCT3. Otherwise there will only
be a 125KHz indication.

¢ Problem?

e If only a 125KHz signal is indicated and 315MHz is also
expected the problem may be a dead battery or other
electronic problem with the fob.

e If both the 125KHz and 315MHz indicators illuminate but
there is no resulting system activity it is possible the key
fob data is corrupt or there is a problem with the vehicle
315MHz receiver system.

e If there is no 125KHz indication there is a problem with
the 125KHz transmitter system.
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315MHz signal test:

While holding the remote control in close proximity to the WCT3, activate the
WCT3 and then the device under test.

Results:
= WOCT3 indicates 315MHz signal.
¢ Problem?

¢ If no signal indication is obtained there is a problem with
the device such as a dead battery or other electronic
problem.

e If a 315MHz signal is indicated and there is no response
from the vehicle a problem with the vehicle 315MHz re-
ceiving system or corrupted key fob data is indicated

Infrared signal test:

Point the device being tested so the infrared source is pointing toward the in-
frared detector on the WCT3, activate the WCT3 and then activate the device
under test.

Results:

= The “IR” indicator on the WCT3 is illuminated. If the device under
test also produces a 315MHz signal the 315MHz indicator will
also be illuminated.

It is possible that the 315MHz indicator will be activated even if
this signal is not expected. This is the result of the WCT3 detect-
ing the internal microprocessor clock signal internal to the device
under test and does not indicate a problem.

¢ Problem?

e If no signal indication is obtained a problem with the de-
vice under test such as a dead battery or other electronic
problem is indicated.

o If a 315MHz signal is also expected and the “315MHz”
indicator is not illuminated a problem with the device un-
der test such as a dead battery or other electronic prob-
lem is indicated.
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Building access system signal test:

This test assumes the access control system produces a constant 125KHz
signal. Activate the WCT3 while holding it near the building access device
reader.

Results:
= The “125KHz" indicator on the WCT3 is illuminated.
Problem?

¢ If no signal indication is obtained there is a problem with
the building access system.

Troubleshooting

OK, so you have completed the assembly of your WCT3 and there’s some-
thing not quite right about it. We'll try to give you some help and see if we can
get it working.

The very first thing we tell our customers when they call us for help is to go
back and check that all components are installed properly, there are no solder
bridges and that all components have all the leads soldered. Over 95% of kits
returned for repair are found to have one of these problems. It is often a good
idea to have someone else check over your work as it is very common to miss
a problem you missed the first time around. It happens to me all the time.

If you are still having problems and you are not sure where to go next, check
out the next part of this section and maybe you can find the problem. Other-
wise you can to contact our tech support department. Give us a call at 585-
924-4560 or email at ‘techsupport@ramseyelectronics.com’. It will probably
be faster to just give a call and ask for hobby kit tech support. By talking to us
we can ask you some questions, have you do some checks and probably get
you going in a very short time. If you opt to go with email you will need to
send us the email and wait for us to respond with a few questions, since we
don’t do long distance, or even short distance for that matter, mind reading
well and then wait for us to respond to your answer. We only work during nor-
mal business hours and the phone calls take priority so an email exchange
may take a while. We can typically get you going on the first call in a very
short time. If you stump us, which doesn’t happen very often, then we may
ask you to return your WCT3 and we will do our best to correct the problem.
Read on for a few other things to try specific to the WCT3 before you give up
and call.
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FINDING THE PROBLEM:

You will need to have a multimeter available to proceed with the following
procedures. Pushbutton S1 MUST be pressed in order to make voltage
measurements. If a resistance measurement is indicated be sure to remove
the battery before making the reading to avoid damage to your meter. You
may need to refer to the schematic and board layout to determine the exact
location of the test points. Readings will be indicated in the brackets, “[xxx]" ,
in the text below. The readings should be within the range indicated. Make
sure you have a fresh 9 volt battery installed for the voltage readings. Con-
nect the black or negative lead of your meter on the “-” connection of
the battery at the black wire from the battery on the board unless other-
wise instructed.

If you find that a measurement is not as expected, or if everything looks right
but it still doesn’t work, stop and go to the “WRONG MEASUREMENT(s)?*
section for help finding the problem because any further readings may be
wrong because of the problem.

PROBLEM:
The 315MHz, 120KHz and 20KHz indications stay on all the time

If you have used a cleaning solution to attempt to make the board look
pretty you should call us. The use of cleaning solutions with No-Clean
solder fluxes can cause the input amplifiers in U1 to have problems
due to the high input impedance and gains involved.

A good check for this is to measure the voltage on the “+” and “-” input
pins, (U1 pins 2 and 3 for example), on one of the problem stages.
With no signal present the voltages should be less than +/- 10mV,
(0.010V), with reference to the “virtual” ground between R22 and R23.
If the levels are any higher than this the problem could be caused by
the use of a cleaning solvent.

If you think this is the case please contact our tech support depart-
ment at 585-924-4560 and we will try help you.

PROBLEM:
Nothing happens when the “PRESS & HOLD TO TEST" button is pressed

Measure the voltage at the following points.

. “+” connection of the battery , [+8.5V to +9.1V].
. Connection between R22 and R23 , [+4.5V to +5.2V].
WRONG MEASUREMENT(s)?
Make sure you have a fresh battery. Then make sure C3, R22,
R23, R7 and D1 are the correct values and properly installed .
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PROBLEM:

D1 lights but I don’t get any indications from one or more of the sections

Measure the voltage / resistance at the following points.

“+" connection of the battery , [+8.5V to +9.1V].
Connection between R22 and R23 , [+4.5V to +5.2V].
Ul & U2 pin 4, [+8.5V to +9.1V]

U1 & U2 pin 11, [0OVDC]

With out pressing pushbutton S1 measure the resistance at
Ul & U2 pin 11, [0 ohms].

With out pressing pushbutton S1 measure the resistance at
Ul & U2 pin 4, [1.7K ohms].

NOTE! The next voltage is measured with the black lead connected

to the “virtual” ground between R22 & R23.

Measure the voltage on the “+" lead of the comparator section
of U2 for the section with the problem. For example U2 pin 3

if the 315MHz section is the problem. [The reading should be
within +/- 20mV of the reading indicated on the schematic.]

WRONG MEASUREMENT(s)?
(or if everything looks right but it still doesn’t work)

This may be a tough one because there are a number of things
that could be going on. You may find the following procedures
helpful.

How to troubleshoot the detector and amplifier sections.

Because the problem may be caused by a weak signal or a detec-
tor/amplifier problem and we are working with very small signals
we will do some very basic checks with a simple multimeter. We'll
refer to the 315MHz section for this discussion but the steps apply
to all sections of the WCT3, just refer to the schematic and trans-
late the references to match the applicable section.

NOTE! The next voltage is measured with the black lead connected

to the “virtual” ground between R22 & R23.

¢ With push button S1 activated, measure the voltage at U1 pin
1 and activate and deactivate the 315MHz signal. The read-
ing should change between a level lower than 1300mV with-
out a signal and over 1300mV when activated.
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If you see a very small change and it does not go over the
1300mV it may be that the signal is not strong enough or there is
a problem with the detector or amplifier. First, try to increase the
signal level by repositioning the devices. The level you see will be
proportional to the input signal strength.

+ Unfortunately the level from the detector presented on U1 pin 3
may be so low the multimeter may not be able to measure it. You
may need more sensitive equipment. Because of this it is best to
check all the components in the detector and amplifier sections for
correct installation.

+ If you still can’t get a reading then check the voltage levels on the
power supply connection of U1 and U2. [On both U1 and U2 pin
4 should measure about +9VDC and pin 11 should measure
0VDC, depending on the battery condition, when referenced to
the “-” lead of the battery]].

+ If you don’t have the proper voltage or resistance readings you
can try tracing the connections between all components of the
defective section, using the resistance function of your multimeter,
all the way from input to the signal indicator, D6, in the case of the
315MHz section. Also verify that all components are installed
properly and the correct value for all sections..

IN CONCLUSION

Ideally your WCT3 functioned the first time and you didn’t need to use this
section. Hopefully if you had a problem and have gotten this far everything is
working now. Otherwise it's easy for me to say that the WCT3 operation is
fairly straight forward and easy to troubleshoot but after all | designed it. In
reality it can be a tricky device to troubleshoot since we are working with very
low levels and it is very sensitive to noise at any of the signal frequencies we
are working with. This makes it hard to figure out the problem if you don’t
have known signal levels to work with. Even in the lab it can be a challenge.
For these reasons don't be afraid to call us for help. We can usually help you
sort thru things. See “HOW TO RETURN YOUR WCT3 FOR SERVICE OR
CONTACT US FOR MORE HELP “ on page 32.
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USER NOTES:
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HOW TO RETURN YOUR WCT3 FOR SERVICE OR CONTACT US FOR
MORE HELP

If you are still unable to solve your kit problems you may send your kit in for
repair. For instructions on how to return kits for repair please see the “Factory
Repair of Assembled Kits” section of our Ramsey Kit Warranty page on the
next page of this manual. Remember that we also have repair/replacement
parts available for all our products. Just contact our sales department at the
phone number below to order parts. You may contact our Technical Support
Department at :

Phone: All Departments:
(585) 924-4560
Email: Technical questions:

techsupport@ramseyelectronics.com

To purchase replacement parts or other products:

sales@ramseyelectronics.com
Address: Ramsey Electronics, LLC
Attn. Hobby Kit Department
590 Fishers Station Drive
Victor, NY 14564
CONCLUSION

We sincerely hope that you will enjoy the use of this Ramsey product. As al-
ways, we have tried to compose our manual in the easiest, most “user
friendly” format possible. We value your opinions, comments, and sugges-
tions on what you would like to see in future publications. Please submit com-
ments or ideas to address/email given above.

And once again, thanks from the folks at Ramsey!
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THE RAMSEY KIT WARRANTY

1. GENERAL:

Notice that this is not a “fine print" warranty. We want you to understand your rights and ours too! All Ramsey kits will work if
assembled properly. The very fact that your kit includes this new manual is your assurance that prior to release of this kit, a
varied group of knowledgeable people have assembled this kit from scratch using this manual. During this process, changes
and additions are noted by each assembler and integrated into the final version of the manual...which you have! If you need
help, please read through your manual carefully, all information required to properly build and test your kit is contained within
the pages! However, customer satisfaction is our goal, so in the event that you do have a problem, please note the following:

2. DEFECTIVE PARTS:

It's always easy to blame a part for a problem in your kit. Before you conclude that a part may be bad, thoroughly check your
work. Today's semiconductors and passive components have reached incredibly high reliability levels, and it's sad to say that
our human construction skills have not! But on rare occasions a sour component can slip through. All of our kit parts carry the
Ramsey Electronics Warranty that they are free from defects for a full ninety (90) days from the date of purchase. Defective
parts will be replaced promptly at our expense. If you suspect any part to be defective, please mail it to our factory for testing
and replacement. Please send only the defective parts), not the entire kit. The part's) MUST be returned to us in suitable
condition for testing. Please be aware that testing can usually determine if the part was truly defective or damaged by assembly
or usage. Don't be afraid of telling us that you “damaged it” or “burned it out”, we're all human and in most cases, replacement
parts are very reasonably priced. Remember, our goal for over three decades is to have a happy customer, and we're here to
work WITH you, not AGAINST you!

3. MISSING PARTS:

Before assuming a part value is missing, check the parts listing carefully to see if it is a critical value such as a specific coil or
IC, or whether a RANGE of values is suitable for the component (such as a 100 to 500 uF capacitor"). Often times, common
sense will solve a mysterious missing part problem. If you're missing five 10K ohm resistors and received five extra 1K
resistors, you can pretty much be assured that the “1K ohm” resistors are actually the “missing” 10 K parts ("Hum-m-m, | guess
the orange band really does look red!") Ramsey Electronics project kits are packed with pride in the USA by our own staff
personnel. While separate QC checks are made on all product kits, we too are human, and once in a great while there is a
chance something can get through those checks! If you believe we packed an incorrect part or omitted a part clearly indicated
in your assembly manual for your Ramsey kit, please contact us with information on the part you need. Contact our Repair
Department via telephone, email or writing. Please have your invoice number and date of purchase handy.

4. REFUNDS:

All Ramsey products, kit or factory assembled units have an unconditional 10 day (from the date of purchase) return policy to
examine our products. If you are not satisfied for any reason, you may return your unassembled kit with all the parts and
instructions, or your factory assembled and tested product, together with your proof of purchase to the factory for a full refund
less shipping. The return package should be packed securely. Insurance and tracking is highly recommended. A reminder, this
applies to unassembled kits. They must be in the same new condition as received, not partially assembled! Assembled kits
cannot be returned for credit. No RMA’s are required; simply return to Ramsey Electronics LLC, Attn: Product Returns, 590
Fishers Station Drive, Victor, NY, 14564. If you have any questions, please contact us at 585-924-4560.

5. FACTORY REPAIR OF ASSEMBLED KITS:

Most of us at Ramsey are technically oriented and we do realize that things happen! Even following the best practices, with all
of the best intentions, there is that chance that your kit doesn’t work when you have completed it. Each manual goes into
detailed troubleshooting based on the specific kit to help you troubleshoot the problem. We have found that 95% of returned
kits involved wrongly installed components (wrong part or backwards polarity). This section of the warranty assumes you have
gone through all those steps, and have now reached the point that you need to send it back.

To qualify for factory repair of customer assembled kits, the following conditions apply:

Kits must not be assembled with acid solder flux

Kit boards or circuits must not be modified in any manner from the version received

Kits must be fully assembled, not partially assembled. Our warranty does not include “finishing” your Kkit!

Must include a full description of the problem encountered including the troubleshooting steps you have already done.

Must not include non-standard, non-Ramsey accessories, cases, enclosures, knobs, etc. or any batteries.

Must include the minimum repair fee of $25 USD in the form of check, money order or credit card authorization.

Ramsey Electronics, LLC reserves the right to refuse any repair due to excessive errors in construction methods.

If, due to customer construction methods, the repair is estimated to exceed the minimum flat rate, Ramsey Electronics,

LLC will contact the customer to discuss the repairs needed and to receive authorization and payment for repair prior

to repair.

9. Inthe unlikely case that a defective part is found to be the cause of the problem, the repairs will be made at no-charge
to the customer, and any payments received for repair will be returned or credited back to the customer.

10. Properly pack your kit, insure the package, and use a carrier that can be tracked. Ramsey Electronics, LLC is not
responsible for any loss or damage in shipment. Send the package together with your repair fee to the return address
below. No RMA is required.

ONOUOTAWNE

6. FACTORY REPAIR FEES:

Please understand that our Tech Support Group personnel are not volunteers! They are a dedicated group of highly trained
technicians each configured with a very properly equipped test bench. Upon receipt of a repair, the setup, testing, diagnosis,
repair, paperwork, and repacking of your kit requires nearly an hour of their time regardless of the size or complexity of the kit!
The minimum repair fee represents %2 hour Tech Support time at $50/hour USD. We try to keep all kit repairs within the realm
of the $25 flat rate whenever possible...and trust us; we exceed that time spent on most kits received more often than not!

7. CONTACT INFORMATION AND RETURN ADDRESS:

Technical Questions Product Repair & Returns
RAMSEY ELECTRONICS, LLC RAMSEY ELECTRONICS, LLC
Attn: Tech Support Attn: Repairs
590 Fishers Station Drive 590 Fishers Station Drive
Victor, NY 14564 Victor, NY 14564
585-924-4560; 585-924-4886 Fax 585-924-4560; 585-924-4886 Fax

techsupport@ramseyelectronics.com repairs@ramseyelectronics.com
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REQUIRED TOOLS

e Soldering Iron with small tip

e Thin No-Clean Rosin Core Solder
e Needle Nose Pliers

e Tweezers

e Small Diagonal Cutters

ADDITIONAL SUGGESTED ITEMS

e Helping Hands Holder for PC Board/Parts
e MAGNIFYING device

e De-soldering Braid

Manual Price Only: $5.00

Ramsey Publication No. MWCT3
IAssembly and Instruction manual for:
RAMSEY MODEL NO. WCT3
\Wireless Control Tester

N . TOTAL SOLDER POINTS
' 170
amsey TOTAL COMPONENTS

68
RAMSEY ESTIMATI?FE)MAESSEMBLY
ELEC.TRONICS’ .LLC : Beginner............... 5.0 hrs
590 Fishers Station Drive .
Victor. N York 14564 Intermediate......... 2.5hrs
Ictor, New Yor Advanced ............. 1.5 hrs

Phone (585) 924-4560
Fax (585) 924-4555





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


