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Congratulations

Thank you for choosing the Power Probe “ECT3000” (Electronic
Circuit Tracer- 3000)

The ECT3000 helps quickly locate wiring shorts and opens. The
ECT3000 operates just like the trusted Power Probe ECT3000 now
with many improvements in functions and features to increase
circuit testing accuracy and speed. This instruction booklet will give
you some valuable diagnosing tips gathered from the field and from
our testing lab. This instruction booklet has convenient references
that will take you to appropriate pages that provide more information
and clarification. Taking the time to read this instruction booklet
carefully will give you valuable insight to these detailed techniques
in tracing automotive circuits.

We designed the ECT3000 as a quick solution to your automotive
circuit problems. The ECT3000 consists of 2 main components. An
Intelligent transmitter and a Intelligent receiver along with a set of
connection adapters that will help you:

« Locate short circuits without unnecessarily removing plastic
panels, molding, and carpet.

« Trace wires to see where they lead

« Find open circuits, switches or breaks in wires

« Trace and locate the cause of a severe battery drain

« Test and find intermittent conditions

« Check continuity with the assistance of the Power Probe I, IV, or
Hook

These features are extremely handy for the professional technician.
An appropriate schematic or wiring diagram is always useful and
many times necessary when tracing circuits. The better you
understand your circuit, the better the ECT3000 can assist you.

TRANSMITTER

Min Operating Voltage: 6 VDC

Max Operating Voltage: 48 VDC

Working Current: <200mA

Working Frequency: 4KHz

Max Operating Temp: 50°C

Max Storage Temp: 70°C

Max Operating Relative humidity: 80% (Non-condensation)
Max Storage Relative humidity: 80% (Non-condensation)
Altitude: <2000m

RECEIVER

Power Supply: 2 X 1.5V AAA

Working Current: When not signal be detected <15mA
Power Consumption When Power Off: <10uA

Max Operating Temp: 50°C

Max Storage Temp: 70°C

Max Operating Relative humidity: 80% (Non-condensation)
Max Storage Relative humidity: 80% (Non-condensation)
Altitude: <2000m
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Parts
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PPTK0007
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INCLUDED

ECT3000B

Blade Probes | PPTK0005

Light Bulb Adapters | PPTK0006

Piercing Probe | PPTK0003

Alligator Clip Adapter And Wire Adapter | PPTK0007

Battery Hook Up Clip Set | PPTK0008

All banana jacks/plugs are standard 4mm making other test leads
or adapters usable with this product.

The ECT3000 Transmitter

The transmitter is designed to generate Grounded Circuit signals
and Open Circuit signals. The grounded and the open circuit signals
are very different from each other, so it is very important to
understand the differences in each signal type. (see “Characteristics
of the Short/Grounded Circuit Signal” and Characteristics of the
Open Circuit Signal”)
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(‘D Power Lead

The 20 ft. power lead of the Intelligent transmitter supplies
power by connecting directly to the vehicles battery and the
long length provides easy access to circuits throughout the
vehicle. The RED clip connects to the positive side of the
battery and the BLACK clip connects to the negative. It can
be connected to a power source from 12 to 24 volts.

@ Signal Lead

The signal lead with the green banana jack, plugs into the
assortment of adapters, probes, and clips that are provided
for you in the ECT3000 kit. These accessories simplify
connecting to your circuit.

@ Moveable Hanger / Stand

Provides multiple convenient mounting options when
testing.

@ Circuit Status LED indicators

Indicates current circuit staus - Short / Open.Tone On/Off
-Toggle Tone “Tone On/Off” button toggles the tone of the
transmitter’s speaker on or off. The toggle tone feature of the
Intelligent transmitter gives you the ability to detect changes
in the circuit to detect intermittent problems. (See “Circuit
Wiggle and Flex Test”)

@ Speaker
Provides Audible circuit status indication.
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After connecting the transmitter’s 20 ft. power lead to the vehicle’s
battery, a signal is generated through the green signal wire and
banana plug. This is connected to the circuit you want to trace. The
signal will radiate along the circuit, which you can detect by using the
receiver. There are two types of circuit signals that the transmitter
generates. They are the Grounded Circuit SIGNAL and the OPEN
CIRCUIT SIGNAL.

It is very important to familiarize yourself with both of these signals
and how they work in your circuit. The “Grounded Circuit signal” and
the “open circuit signal” are different from each other, which you
should understand. (See: “Characteristics of the Short/Grounded
Circuit Signal” and “Characteristics of the Open Circuit Signal”)

The 2 main features of the ECT3000 is that it transmits a signal into
a circuit with the transmitter and then you trace it with the receiver .
The easiest way to insure that you are following the problem circuit
is to isolate it from other parallel circuits.
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Characteristics of the Short/Grounded
Circuit Signal:

1. Strongest when flowing exclusively through one wire

When the signal is conducting through only one wire, the signal
strength is at its maximum because 100% of the signal is traveling
through that wire exclusively to return back to the negative side of
the battery. If the signal branches out to parallel circuits, its strength
divides and of course is weaker in each branch of the divided circuit.
But when the signal recollects through the single negative cable to
return to the battery, the signal strength is at its maximum again
because 100% of the signal is concentrated through the single
negative battery cable. (see “Isolate the Circuit You are Tracing”)

2. Travels the path of least resistance

In case of a short circuit that blows its fuse reliably, you can
sometimes get away with not having to isolate the circuit. The
majority of the signal will follow the path of least resistance through
the short and then back to the battery. In fig.1, you can see the
majority of the signal travels right to the short circuit. You can also
see only a small portion of the signal running through parallel wires.

3. A 4 KHz Polarized Signal

The fact that the Grounded Circuit signal is a 4 KHz polarized signal
provides directional information for the receiver to pick up. This
capability to indicate the direction to the short or ground takes the
guesswork out of tracing grounded circuits. (See “Direction to the
Short”)

4. Carries a current of only 100 mA.
When generating a Short/Grounded Circuit signal, a maximum of
100 milliamp flows from the signal lead. This keeps you safe from
damaging sensitive computer circuits.

Path of Least Resistance

Major portion of signal
goes into short (ground),
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Characteristics of the Open Circuit Signal are:

1. Transmits through NON Conductive Materials

The signal that the ECT transmits when tracing open circuits,
radiates what is called an E-field. We will refer to an E-field in this
manual as an “Open Circuit Signal.” The open circuit signal radiates
from wires and passes through non conductive material such as dry
carpet, plastic panels or plastic molding. The receiver is used to
detect these signals so you can trace and locate the open or break
in the circuit. (See “Locking the Sensitivity”)

2. Easily Shielded by Conductive Materials

The open circuit signal is however easily shielded by conductive
materials such as metal, wet carpet, neighboring wires in a harness
and even your hand. This means that if conductive materials are
between the transmitting wire and the receiver, the open circuit
signal will not penetrate through and therefore not be detected by
the receiver. So it is necessary to be aware of possible shielding
issues and try to avoid them as much as possible.

A great alternative to the receiver in detecting open circuit signals is
to use the Power Probe llI, IV, or Hook by direct contact.
(see “Verify an Open Circuit”)

‘y.é L. N2 Open signal passes
Dry C.

1
= through dry non
-conductive material

arpet / Plastic Panels and Mouldings |

"4

!

Holding the receiver by this corner
prevents your hand from shielding
+ — _1_ the open circuit signal.
Wet Carpet/ Metal/ Shielding Wire Harness
N ‘ /L
6
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3. Signal Capacitive Coupling to Parallel Floating Circuits
Another characteristic of the open circuit signal is that it will
capacitive couple to parallel floating circuits.

(See: “Bench Tracing a Wire Harness”)

4. Travels to ALL Open Ends

In Fig. 1 we are injecting an open circuit signal into a parallel circuit
that has three wires. Two of those wires lead to open switches and
the other leads to the open/break. As you can see the open circuit
signal travels to all open ends. This makes it necessary to isolate
the problem circuit away from the others.

5. Can only be present in a circuit when there is a resistance
greater than 100 ohms
(See: Open Circuit Signal vs Grounded Circuit Signal”)

6. Has NO Polarity

The open circuit signal does not have a polarity therefore the ECT
receiver gives no direction indication as to a break in the wire. You
will need to logically reason the direction of the break in the circuit
and then continue to trace it.

7. 8 Volt amplitude and 4 kilo-Hertz signal

The 4 Kilo-Hertz signal of the open circuit signal can be detected
by the receiver. (See: “Locking the Sensitivity for Open Circuits” pg.
14) You can also use the Power Probe Ill, or Power probe IV for
open circuit signal detection by direct contact.

(See: “Verify an Open Circuit”)

Signals are all over the place, because the
problem circuit has not been isolated.

Problem circuit not isolated
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The ECT3000 Receiver

The receiver is designed to detect the “Grounded Circuit signals”
and the open circuit signals from the transmitter.

Auto shut-off feature
The receiver will automatically shut-off within 10 minutes when it is
NOT receiving a signal.

@ The “Open & Short Pick-Up”
located on the side of the receiver housing is to sense and
detect complete and open circuit signals.

@ The “Power On/ Off/ Sense High Button performs three
functions:
1. It turns the receiver ON and enters “pulse mode” (see “Pulse
Mode”)
2. It increases the receiver signal sensitivity. (greater distance
range)
3. Turns off the receiver

(3 The “Sense Lock / Sense Low Button performs two
functions:
1. It locks the receiver to the Open or Shorted circuit signal.
2. It turns receiver signal sensitivity down. (tighter distance
range)
@ The “Wire Harness Probe” is for probing a harness to detect
the open circuit signal. (See “Tracing Circuits that are Shielded”)

@ The “Direction to Short/ Ground” indicators point you in the
direction to the short or ground of the complete circuit. (See
“Direction to the Short Circuit”)

@ The “Open Circuit” LED on the housing indicates when it is
receiving an open circuit signal.
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Battery Installation

1. To install the batteries, carefully remove two
battery covers screws, remove the battery cover
on the bottom of the receiver housing and insert.

2. AAA batteries into the battery compartment.

Be sure the polarity of the batteries are correct -
then replace the battery cover.

Testing the SMART Receiver

To test the ECT receiver, connect the ECT transmitter to the
vehicle’s battery, turn on the receiver by pressing the “Power
On/Off / Sense High” button. Place the “Open & Short Pick-Up” of
the receiver on top of the green signal lead. The receiver should
detect the open circuit signal and indicate this by the open circuit
LED indicator flashing and pulsing a beeping tone. To test the
receiver for the “Short/Grounded Circuit signal” connect the green
signal lead to the negative post of the battery. Then you can test the
Grounded Circuit signal by placing the "Open & Short Pick-Up” of
the receiver parallel to the green signal lead. The receiver should
detect the “Grounded Circuit signal” and show the direction to
ground by the “Direction to Short or Ground” indicators.

Pulse Mode

When you first turn on the receiver it enters into “Pulse Mode”.
“Pulse Mode” is great for the initial detection of the transmitting
signal. You can also get a feel for the strength of the transmitting
signal. As you place the “Open and Short Pick-Up” near a
transmitting signal, an LED indicator will blink repeatedly along with
an audible beep.

| .
w -_
\
7 =
No signal zone Weak signal zone Strong signal zone
(no pulse) (slow pulse) (rapid pulse)
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When the Receiver is in “pulse mode”:

1. It detects both “grounded” and “open” circuit signals.

2. It picks up and determines strong from weak signals by the pulse
frequency rate.

3. The sensitivity is ready to be locked in, by pressing the “Sense
Lock / Sense Low” button.

4. It detects and displays the direction to ground or a short circuit.
While in “pulse mode” and then pressing the “Sense Lock / Sense
Low” button, the receiver’s sensitivity will now be locked and no
longer be in “Pulse Mode”.

The Receiver’s Reception Sensitivity:

When the receiver is in “pulse mode” you can lower it progressively
closer to the transmitting signal and hear the increase in the pulse
frequency as it passes each of the 8 sensitivity levels. The fastest
pulse frequency is when you are nearest to the transmitting signal.
Once you press the “Sense Lock / Sense Low” button the reception
sensitivity is locked into that distance (plus/minus a couple of
inches) from the transmitting circuit.

In order to lock the reception sensitivity of the receiver, two
conditions must be met.

1. The receiver must be in “Pulse Mode”.

2. The receiver must be receiving a signal

When these two conditions are met, you can now press the “Sense
Lock / Sense Low” button to lock the distance of the receiver and
reception sensitivity.

SENSE LEvEL |\ RECEIVER

SENSE
Low

Adjusting the receiver’s sensitivity:
Pressing either the “Sense High’ or “Sense Low” buttons on the
receiver will either increase or decrease the receiver’s sensitivity
distance. The “Sense Level” LED bar graph display indicates the set
sensitivity range. Eight LEDs lit means the most signal range and
will pickup signals up to approx. 8 inches. One LED lit means the
least signal range, approx. 1 inch. This can be changed at any time
after the intitial signal lock, and can be used to approximate the
distance from the receiver that the problem wire is. This feature can
also be used to increase and decrease the signal tolerance as you
trace a circuit through a vehicle. You may have to increase range to
read through a larger obstacle, while a tighter range will allow you to
follow individual wires or circuits more accurately.
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Locking the Sensitivity for Short/Grounded
Circuits

To lock the receiver’s sensitivity for short/grounded circuits, it must
be turned on and in “pulse mode”. Hold the “Open & Short Pick-Up
of the receiver parallel and as near to the wire as you can while
achieving the most rapid pulse rate. (See: Fig.A) Now press the
“Sense Lock/Sense Low button”. The receiver is now locked into
the strong “Grounded Circuit signal” and will ignore weaker parallel
circuit signals. If you need to readjust the receiver’s sensitivity so
that it will pick up weaker circuit signals and be more sensitive,
press the “Power On/Off / Sense High” button to return to increase
sensitivity.

5

s,

Av4

Close distance for=
Short/Complete
circuits.

Locking the Sensitivity for Open Circuits

To adjust the receiver so that it is at its most sensitive setting in
open circuit tracing. First turn on the receiver. It is now in “pulse
mode”. Hold it as close to the open circuit as you can while
receiving the most rapid pulse frequency. Now lift the receiver about
4 inches away from the circuit and press the “Sense Lock/Sense
Low” button. (See: Fig. B) At this level you should be able to pick up
the open circuit signal in that circuit and eliminate other signals that
could be capacitive coupling into neighboring floating circuits and
causing you problems. If you need to adjust the receiver so that the
reception sensitivity is more sensitive, press the “Power On/Off /
Sense High” button or the “Sense Lock/Sense Low” button to adjust
sensitivity up or down. Adjust until you achieve the proper setting for
your application.

s\,

By

Fig. B

v 4

-
6” to 10” from the wire
for open circuits.
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Direction to the Short

The Short/Grounded Circuit signal is polarized. This gives the
receiver the information it needs to show you the direction to the
short or the direction to ground. When you place the receiver’s
“Open & Short Pick-Up” parallel to the wire of the Grounded Circuit
signal, “Direction to Short/Ground” indicator will point you in the
direction to ground. If you were to flip the receiver in the opposite
direction it will detect the polarity change, the “Direction to Short/
Ground” indicator will flip, and it will still point you in the direction to
ground. Keep in mind that the receiver’s “Open & Short Pick-Up”
must be held parallel to the circuit for the “Direction to short/
Ground” to indicate.

The ECT3000 works equally well with either positive chassis ground
or negative chassis ground. The only thing you need to keep in
mind is, when tracing short circuits the receiver always points you
towards the minus of the battery so if you have a short between
your wiring and the chassis is a positive ground system, you just
need to trace in the opposite direction the LED is pointing!

Direction indicators show
dlrectlon to ground or short

—_—

NOT held parallel to
the circuit.

-- No receptlon when
—_—

Direction indicators show
direction to ground or short
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How to Use the Adapters in Diagnosing Circuits

Connection Accessories:

Included in the ECT3000 are the following connection accessories.

« Alligator Clip: for connecting onto any conductor such as a wire or
a terminal.

« Blade Probe: for tapping into fuse socket terminals and connectors.

* Back Probe: for back probing connectors.

« Piercing Probe: for tapping into wires by piercing through the
insulation.

« Light Bulb Socket Adapters: 3 common types for connecting easily
to light bulb socket terminals. There are times when the short or
open tail or brake light circuit is located nearer to the bulb socket.
It is here where you may find it much easier to diagnose the circuit
by injecting a signal into the light socket directly.

* Universal Wire Adapter: for making your own custom connector.

Fig.1 There are times when a short or open circuit is located closer
to the tail light or brake light circuit. It is here where you may find it
much easier to diagnose the circuit by injecting a signal into the light
socket directly. The bulb socket adapters provide a quick and easy
way to connect to bulb socket terminals.

Fig.2 Other times it maybe necessary to inject the signal at the fuse
panel using the flat blade adapter.

Fig.3 Using the alligator clip adapter on an already exposed wire or
the piercing probe are other options.

) Allligator
B Ciip to
inject
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How to Trace Out a Short Circuit to Chassis
Ground

Circuit Signal” travels THROUGH THE SHORT CIRCUIT TO
CHASSIS GROUND making it easy to trace. This sometimes
eliminates the need for isolating the circuit.

1. Remove the blown fuse

2. Connect the transmitter’'s “power lead” to the vehicles battery

3. Connect the “signal lead” to the shorted terminal of the fuse panel
using the Blade probe.

4. Turn on the receiver. It will be in “pulse mode”.

5. Place the “Open & Short Pick-Up” about 2” from the wire harness
and parallel to the shorted wire until the “Direction to Short or
Ground” indicator beeps rapidly.

6. Press the “Sense Lock/Sense Low” button.

7. Trace the circuit in the direction of the indicator until you loose the
signal.

8. If you reach an obstacle remove it or work through it. Remember
to ISOLATE THE CIRCUIT YOU ARE TRACING. Inspect the
circuit and verify the short. (See: “Verify a short circuit to ground”)

9. Isolate the short circuit you are tracing and reconnect the “signal
lead directly to the new found part of the shorted wire. (See:
“Isolate the Circuit you are Tracing”)

10. Continue to follow the signal until you loose it.

11. Inspect the circuit and verify the short.

12. Repeat steps 7 through 10 until you find the cause of the short

circuit.

13. Once you fix the short, reconnect all the sections of the circuit

you had disconnected earlier.

Isolate the Circuit You are Tracing

Isolating the circuit you want to trace is absolutely necessary when
using “Open Circuit Signals”. It is always good to disconnect the
circuit you are tracing away from other parallel circuits. Once you
isolate the troubled circuit, you can then connect the transmitter’s
signal lead exclusively to your selected circuit.

Connecting exclusively to your ISOLATED circuit insures that the
SIGNAL is confined in just that one single circuit. The signal strength
remains constant throughout the isolated circuit. This makes the
circuit easier to trace. You also eliminate confusion of the signal
branching off to other areas that will lead you astray. When you are
finished diagnosing, don’t forget to reconnect the isolated circuit.

Isolating a short/grounded circuit is best done by removing the loads
in the circuit. This accomplishes two things: 1. It assures that 100%
of the signal is being transmitted down the wire you are tracing,

2. if the circuit goes intermittent, the transmitter will alert you.

(See: “Circuit Wiggle & Flex Test”)
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Verify a Short Circuit to Ground

One of the best tools for verifying a short circuit to ground is the
Power Probe 1, 2, or 3. To verify a short circuit connect the Power
Probe to the circuit and press the power switch forward. If the
Power Probe’s circuit breaker trips, you have verified the short.

IMPORTANT

Be careful not to power up circuits that are connected to the
vehicles onboard computer. You may have to unplug the computer
or electronic modules when performing short circuit verification on
electronic systems.

Signals are all
over the place,

b th
p::ta)llf: cir(::uit Problem circuit not isolated

has not been
isolated \ )
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L L llllg .&
Signal injected

direct into problem

circuit
/ )

+ —
/ Disconnected from circuit

These circuits are no longer a
problem because they are

disconnected from
the problem circuit.fﬁ?
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Short Circuit Inside a Wire Harness

A common occurrence inside of wiring harnesses is that there are
two wires running close and parallel to each other. One wire is the
positive wire that flows one way and the ground wire that flows back
the opposite direction. When the signal source runs closely parallel
to the signal return, as in this case, they cancel each other and the
signal strength is considerably reduced.

You can pull one wire at a time away from the other wires, creating
some distance between them. As you hold the wire away from the
other wires, the signal canceling effect is removed in that area and
the signal strength will increase in the wire. You can now get a
reading off of the wire with the receiver by holding it parallel to the
receiver’s pick-up area. Take note of the directional indicator of the
receiver. Check for the other wire that indicates the opposite
direction. You can now assume that both wires are in the same
circuit. Trace both wires as a pair along the harness until you find
the problem. (see illustration)

Pull a wire away from
the others to get a
signal reading

—f.'%—- AR A /
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i Returh Signal
Retu; signal ’/""J"IIIII|'\[\[HJ‘J‘J"'IIIII[\I“‘ urn Sig s

Reception Distance and What that Means.

When tracing parallel circuits, you can determine if a one wire has a
stronger “Grounded Circuit signal” present over another wire. The
wire that has a stronger signal carries a larger current. This means
the circuit that has the stronger signal also has a lower resistance
compared to the other parallel branch. Just knowing this information
can come in handy when determining the fault of a circuit.

Once the receiver is locked into the Short/Grounded Circuit signal,
(see “Locking the sensitivity of short/grounded circuits”) note the
distance of the pick-up area to the wire as you slowly lower it down
near to the wire. For example, you will notice the receiver’s indicator
comes on about 2 inches with one wire and 3 inches with the other
wire. The wire that makes the receiver come on 3 inches away is
transmitting a stronger signal than the circuit that makes the
receiver come on only 2 inches away.

That’s important to know so you can understand and determine
which wire has a stronger signal. This is why it is always recom-
mended to isolate your troubled circuit. Isolating your circuit insures
that you are following the correct circuit and it avoids confusion with
other parallel wires or circuits. (See “Isolating the Circuit”)

16
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Higher resistanced
Weaker signal
Parallel circuits divide

the signal strength | ower resistance=|
Stronger signal

A P
The signal is at its strongest T - .
when the SMART transmitter AV
it is connected exclusively

through a single wire as T
shown here.

Tracing Circuits that are Shielded:

Quite often you will need to trace circuits in areas that are shielded
from the receiver. This doesn’t have to be an impossible feat.
Sometimes just a little logic and planning can overcome many
obstacles. If your circuit enters a shielded area, consider if it may
have an exit point as well. If you receive a signal going into a
shielded area and a signal going out, you can consider the problem
not in the shielded area. Since you found the exit point of the circuit
exposing the wire is unnecessary. If you find that the signal does
not exit the shielded area, then you might need to remove the shield
and probe further. (See: “Verify an Open Circuit”)

Other wires can shield Wet carpet, metal, even
Open circuit signals our own hand can shield
pen circuit signals.

¥ | e e
= B/reak / Open

2

I—L Plastic Harness Cover ——————

Wire harness probe lets you
probe between the wires.
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Open Circuit Signal vs Grounded Circuit Signal

Open circuit signals can only be present in a circuit when there is a
resistance of about 100 ohms or greater. (Figure A)

If a switch was to close in this circuit, (Figure B) the open circuit
signals would cease to emit and the short/ Grounded Circuit signal
would replace it. The transmitter will also sound a tone that tells you
that the circuit has just made contact with ground. (Tip: Wiggling
and pulling wires that have an open circuit signal on them can lead
you to the problem. This is done by the transmitter alerting you if the
circuit you are pulling on makes contact to a grounded circuit.)
(See: “Circuit Wiggle & Flex Test”)

The point here is that Short/Grounded Circuit signals take priority
over open circuit signals. So be sure your open circuit that you are
tracing does not have any kind of continuity to ground present.

All circuits are open

T H—I—I—I—I—I—I—I—H—I—I—I—I—I—H—I—I—I—H-///—‘ﬁ
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Switch closes and suddenly the open circuit
signal is replacedwith the short/complete
circuit signal.
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How to Trace out an Open Circuit:

An open circuit does not complete a path to ground. The cause for
an open circuit can vary from an open switch, unplugged connector,
bad connections and breaks in wires.

1. Connect the transmitter’s power lead to the vehicle’s battery.

2. Connect the SMART transmitter’s signal lead to the open circuit.

3. Turn on the receiver. It will be in “pulse mode”.

4. Place the “Open & Short Pick-Up” near and parallel to the open
wire until the “Open Circuit” LED indicator blinks and beeps. (be
careful to hold the receiver from the outer edge to prevent your
hand from shielding the signal)

5. Lift receiver away from the open circuit so that the pulse of the
“Open Circuit” indicator slows down but doesn’t stop completely.

6. Press the “Sense Lock/Sense Low” button.

7. Hold the receiver near to the open circuit and while the “Open
Circuit” indicator is ON steady, follow the path of the circuit or
wire until you lose the signal.

8. If you reach an obstacle, remove it or work through it. Remember
to ISOLATE THE CIRCUIT YOU ARE TRACING. Inspect the
circuit and verify the open circuit. (See” “Verify an Open Circuit”
below.)

9. Continue Steps 7-8 until you find the open or break in the circuit.

Verify an Open Circuit:

One of the best methods for verifying an open circuit is using a
Power Probe circuit tester together with the transmitter. Since the
transmitter’s open circuit signal delivers 8 volts and a 4 kHz signal, it
can be easily detected by directly contacting the Power Probe IIl or
IVto the wire of the transmitting circuit.

Contact the probe of the Power Probe Il or IV to the open circuit
with the open circuit signal applied to it. You should hear the 4 kHz
tone from the Power Probe Ill speaker.

If you don’t hear the 4 kHz tone, inspect the circuit closer to
determine why. If you hear the 4 kHz tone, you are on the correct
circuit. Testing the open circuit with transmitter together with the
Power Probe Il has advantages over just a continuity test.

This is because the transmitter’s toggle tone feature will alert you if
the open circuit makes contact with an intermittent grounded circuit.
(See: “Circuit Wiggle & Flex Test”)
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Bench Tracing a Wire Harness

There are cases where you may have a wire harness removed from
the vehicle, sitting on the bench, and tracing an open circuit. Wire
harnesses that are removed from the vehicle’s electrical system
have only floating wires in them. The open connectors of the
harness are connected neither to positive nor negative therefore all
of the harness’s circuits are open and floating. It is important to be
aware that the open circuit signal will capacitive couple into floating
circuits that run parallel and next to the transmitting signal wire.
(See Figure A).

Floating circuits that couple the open circuit signal also transmit the
signal too and will even couple back to the wire you want to trace.
This prevents the receiver from locating the break in the wire
because all the wires are transmitting signals. You can be easily led
down the wrong circuit if you are not aware of this.

To correct this problem, you need to tie all parallel floating open
circuits to either ground or a positive voltage (see Figure B).

All neighboring wires and circuits must have some potential of
ground or positive on them to prevent capacitive coupling from
occurring.

1
NIRRT} NN
T T T T T
Fig. ATop and bottom wires are floating bécgus/
they are open. As you can see there are signais
coupling into them from the original circuit with
the open circuit signal injected into it. =

Open Circuit Signal

Not connected Not connected
+Voltage /
| /
‘ N
| \
I

+Voltage ‘/COnnected Connected

Open Circuit Signal // _ ..X
€ ‘I

Fig. B Top and bottom wires are now tied to

positive or negative and there is no capacitive’ ~

coupling. The open circuit signal now stops at

the break in the wire.

It is recommended to trace OPEN circuits while the IGNITION is
turned ON. This will supply a positive voltage on certain circuits that
can potentially capacitive couple. It is also a good idea to keep all of
the vehicle’s electrical loads (light bulbs, relays, motors, etc.)
CONNECTED while tracing OPEN circuits. This keeps certain
neighboring circuits grounded, which also prevents them from
capacitive coupling.
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Tracing out Battery Drains or Current Draw

When you have a battery or current draw that is drawing enough
current to drain the battery over night or a couple of days, you have
a condition that the ECT3000 can assist you in. In cases like this
you can inject a signal into the main positive battery cable after
removing it from the positive battery post. Now you can follow the
signal along its path and look for the possible cause of the battery
drain. Tracing battery drains are a little different than tracing a short
or open circuit. When you are tracing battery drains you are not
looking for a loss of signal, you are simply following the circuit path
and unplugging wires and components along the way to give you
clues to the problem.

To trace battery drains and get nearer to the location of the
current draw:

1. Disconnect the positive terminal from the vehicle’s battery.

(You will need to consult your vehicle’s owner manual for proper
battery disconnecting instruction. Some vehicles require that
voltage potential be maintained at all times on certain compo
nents for instance, radios, onboard computers, memory, CPUs,
etc.)

2. Connect the transmitter’s 20ft power lead to the positive and
negative post of the battery.

3. Connect the signal lead to the disconnected positive terminal.
Trace the circuit that is transmitting the strong signal with the
receiver.

(The directional indicators only show you the direction to ground.
It will not stop at the fault.)

4. Disconnect the wire and components along the circuit path to

narrow down the cause of the current draw.
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MospgpaBnsaem

Bnarogapum Bac 3a Beibop Power Probe «ECT3000»
(TpaccupoBLumk AnekTpudeckmx Liener -3000).

ECT3000 nomoraeT 6biCTpo 0BHapyxuBaTb KOPOTKNE 3aMbIKaHUS U
pasmblkaHusi npoBogok. ECT3000 paboTaeT TOUHO Tak Xe, Kak
npoBepeHHbI Power Probe ECT3000, HO co MHOrMMU
YNYYLWEHNSMU B PYHKLUAX U OCOBEHHOCTAX, NOBbLILLAS TOYHOCTb 1
CKOPOCTb TECTUPOBaHUSA Lienen. 3Ta KHKKa C MHCTPYKUMAMM aact
BaM HECKOJIbKO LiEHHbIX COBETOB MO AMarHoCTvKe, CObpaHHbIX C
MecT paboTbl U U3 Hallel nabopaTopum UCTbITaHWSA. JTa KHMKKa C
WHCTPYKLUMAMU COAEPXKUT YAOOHbIE CChINKKU, NPUBOASALLME BaC Ha
COOTBETCTBYIOLLME CTPaHWLbl, NpeanaratoLme AONOMHNUTENbHYI0
MH(OpPMaLMIO 1 pasbsiCHeHVe. 3aTpaTta BpeMeHU, YToobI
BHUMATENBHO NPOYUTATL 3TY KHUKKY C MHCTPYKLMSIMU, MO3BONSIET
Bac NOHWMaThb NOAPOOHbIE TEXHWKN MO OTCNEXUBAHMIO
aBTOMOOUIbHbIX Lienen.

Mbl paspabotanv ECT3000 kak GbicTpoe peLueHne npobnem BaLlei
aBToMobunbHou Lenu. ECT3000 cocTouT 13 2 0CHOBHbIX
KOMMOHEHTOB. «VHTENNEKTyanbHbIA NepeaaTymk» n
«VHTennekTyanbHbIi IPUEMHKK» BMECTe ¢ HabopoM aganTepoB
ANsi COeAVHEHUs MOMOTYT BaMm:

* OBHapyX1Tb KOPOTKME 3aMblkaHWsi 6€3 HEOOXOAMMOCTM CHATb
nnacTMKoBble NaHenu, AeTanu 1 NokpbITUeE.

« MNpocneanTb NpoBoaa, YTobbl YBUAETb, KyAa OHU BEAYT.

* HaiiTn pasomkHyTble Lienu, nepeknioyaTeny unm obpbiBbl B
npoBoJax.

« [pocneauTts 1 onpegenvTe NPUYMHY CepbE3HOro paspsaa
GaTtapew.

* [MpoBepUTb 1 HaWTK YCMOBUSI NPepbIBaHMS.

« MpoBepuTb HeEMpepbIBHOCTL ¢ nomoLlbio Power Probe lll, IV unn
Hook.

31 DYHKLMM JOBOMBHO NErko yrnpasnsiemble 4nsi
npodeccuoHanbHbIX cneumanuctToB. CooTBeTCTBYOLAsA
cxemaTuyeckasi Unv anekTpuyeckasl auarpamMmMa Bcerga nornesHa u
BO MHOIUX crnyyasx Heobxoavma anst oTcnexvBaHus uenein. Yem
nyule Bbl pa3bupaeTteck B cBoew Lenu, Tem nyywe ECT3000
MOXeT BaM NOMOYb.

NEPEOATYUK

MuH. Paboyee HanpsikeHue: 6 B nocTosiHHOro Toka
Makc. Pabouee HanpspkeHue: 48 B NnoCTOSIHHOrO Toka
Pa6ouuit Tok: < 200 MA

Pabovas yactoTa: 4 Kl'u

Makc. Pabouyasi Temnepatypa: 50 °C

Makc. Temnepatypa ans XpaHenus: 70 °C

Makc. OTHocuTenbHasa BnaxHocTts ansa Pa6oTsl: 80%
(6e3 koHAaeHcauun)

Makc. OTHocuTenbHas BnaxHocTtb anst XpaHenusi: 80%
(6e3 koHaeHcauum)

BbicoTa: <2000 m

NMPUEMHUK

McTouHnk nutanusa: 2 x 1.5B AAA

Pa6ounit Tok: Koraa curHan He obHapyxeH < 15 MA
MoTpebnexune nuTaHus Npu BbIKIMIOYEHHOM NuTaHum: < 10 MKA
Makc. Pabouyasi Temnepartypa: 50 °C

Makc. Temnepatypa ans XpaHenusi: 70 °C

Makc. OTHocuTenbHasa BnaxHocTb ansa Pa6oTsl: 80%
(6e3 koHAaeHcauun)

Makc. OTHocuTenbHas BnaxHocTte Ana XpaHerus: 80%
(6e3 koHaeHcauum)

BbicoTa: <2000 m
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Detanu

PPTKO0003

T— |

PPTK0005 PPTK0006

Ne3Bue- 3agHun An pbi
NPOGHUK NPO6HUK  Jlamnoyku

PPTK0007

PPTK0008

BknioyeHbl

ECT3000B

Jle3Bune-npo6bHuk / PPTK0005

ApanTtepsl Jlamnouku / PPTK0006

MpoHukatowmii npobHuk / PPTK0003

ApanTep 3axumMa-Kpokoaunbymka u

ApanTtep nposogku / PPTK0007

Habop 3axuma ans nogkntoveHns 6atapen / PPTK0008
Bce coeauHuTenu Tuna «6aHaHax / lWiTencenm — ctaHgapTHble 4
MM, YTO NO3BONSAT UCMOMNb30BaTb APYr1e UcnbiTaTenbHble
npoBoAa VN aganTepbl ¢ 3TOM NPoAyKUUEN.

Mepepatunk ECT3000

MepenaTyvk NpefHasHayveH Ans co3gaHns CUrHanoB 3a3eMneHHon
Lienu 1 CUrHanoB pasoMKHYTOW Lenu. CurHasnbsl 3a3eMneHHon n
Pa30MKHYTOW Lienn CUNbHO OTAMYaTCA ApYr OT Apyra, No3ToMy
OYEeHb BaXXHO MOHUMAaTb Pasnuuusi B KaXKAoM Tune curHana. (Cm.
«XapaKkTepuCTUKN CUrHana Lenn KopoTKoro 3amblkaHus /
3a3eMIeHNa» U «XapakTepUCTMKN CUrHana pasoMKHyTON Lenuy» )
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@ Mpoeopg MurtaHusn

20-chyTOBBIN NpoBOA NUTaHUS «HTENnekTyanbHOro nepegarymka
obecneyviBaeT NMTaHMe NyTeM NOAKIIOYEHNS HENOCPEeACTBEHHO K
aKkKyMynsiTopy aBTomo6unsi, a 6onbLuiast AnvHa obecneynsaeT
Nerknin JoCTyn K Liensm no Bcemy aBTomMoournio. KPACHbIN 3axum
noaknoYaeTcs K NONOXMTENbHON CTOPOHE akKymynsaTopa, a
YEPHbIV 3a1uM noakmoyaeTcs k oTpuuartensHon. Ero MoxHo
MOAKMIOYUTL K UCTOYHWUKY NMUTaHUs oT 12 0o 24 BONbT.

@ MpoBop CurHana

20-cbyTOBBI NPOBOA NUTaHNSA «VIHTennekTyanbHoro
nepegartynka» obecneymBaeT NMTaHNE NyTeM MOAKMIOYEHUS
HenocpeACTBEHHO K akkyMynaTopy aBToMobuns, a bonbluas
AnvHa obecrneynBaeT nerkuii 4OCTYN K LensiM no Bcemy
aBToMo6uMn0. KPACHBIV 3a)um noaknioyaeTcs K NoNoXuTensHoii
cTopoHe akkymynatopa, a YEPHbIW saxum noakntoyaeTcs k
oTpuLaTesnibHoii. Ero MoXHO NOAKMouNTb K UCTOYHUKY NUTaHWS OT
12 po 24 BonbT.

@ MpoBoa CurHana

CurHanbHbI NPoBO/ C 3eMieHbiM pasbeMoM Tuna «baHaHa»
noakntoyaeTcst kK Habopy aganTepoB, NPOBGHUKOB U 3aXKNMOB,
KOTOpble NocTaBfieHHble BaM B komnnekte ECT3000. 3tn
NPVHAANEXHOCTM YNPOLLaOT NOAKIIOYEHNE K BaLLeii Lenw.

@ CBeTtoamogHbie UHOUKATOPbI COCTOAHUA Lenun

MokasbiBaeT TekyLlee cocTosiHUe Lenu - KopoTkoe 3amblkaHue /
Pa3mblkaHue. ToH Bkn. / Bblkn. — Ans nepekniodeHns ToHanbHoro
curHana. Knonka «ToH Bkn. / Bblkn.» BKMOYaeT UNn BbIKNioYaeT
TOH 3ymMMepa nepefatynka. PyHKLMS NepeknioYeHns: TOHanbHOro
curHana «VHTennekTyanbHOro nepegaTyvka» AaeT Bam
BO3MOXXHOCTb OGHApY>XMBaTb M3MEHEHWS B Lienu Ans
obHapyxeHns npobnem npepbiBaHus. (CMm. «TecTupoBaHue Lenun
rnokayvBaHueMm 1 n3rnéom»)

@ 3ymmep
O6ecneynBaeT 3BYKOBYIO MHAVKALIMIO COCTOSIHUS LiENM.
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Mocne nogkntoyeHus 20-cyToBOro NpoBoAa NUTaHWs NepeaaTynka
K aKKyMynsiTopy aBTOMOGWNSA curHan cosgaeTcst Yepes 3efeHbli
CUrHarnbHbI NPOBOA U LWITeKep Tuna «b6aHaHay. OH NOAKIYEH K
Lienu, KOTOpyto Bbl Kenaete oTcneauTb. CurHan bynet
pacnpoCTpaHATLCS MO Lienu, KOTOPYH Bbl MOXETE 0GHapYXUTb C
NMOMOLLIbIO NpUeMHyKa. MpucyTCTBYIOT ABa TUNA CUrHanNoB Lenw,
KoTopble co3paeT nepepatymk. 3to CUTHAI 3azemneHHon uenu n
CWUIHAN PABOMKHYTOW LIEMW.

OueHb BaXHO 03HAaKOMUTLCS C 06OMMU STUMM CUrHaNamm n ¢ Tem,
Kak oHM paboTaloT B BaLleit Lienu. «CurHan 3a3eMneHHon Lenu» n
«CUrHam pasoMKHYTOW Lienn» OTnYalTCsa Apyr OT Apyra, YTo BaM
crneayet noHumaTb. (CM.: «XapaKkTepucTuku curHana uenm
KOPOTKOrO 3aMblKaHWs / 3a3eMneHns» N «XapakTepucTUKu curHana
Pa3oMKHYTOM Lienmn» )

[Be ocHoBHble ocobeHHocTM ECT3000 3akntoyatoTest B TOM, YTO OH
nepenaeT curHan B Lenb C NepeaaTynmkoM, a 3aTem Bbl
OTCREXMBaeTe ero ¢ NOMOLLbI0 NpuemHuka. Camblii NpocTon cnocob
YTBEPAMTLCS, YTO Bbl CrieAyeTe Npo6remMHon Lenu, 310
M30MMpoBaTh ee OT APYrMx NapannenbHbIX Lenen.

NP

Y

|||-

MonHbit Curnan Lenun

NP2

CurHan PasomkHyToM Lienun
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Xapaktepuctuku CurHana Llenn KopoTkoro
3ambikaHusa / 3azemneHus:

1. CambIVi CUNbHbIA NPU NPOTEKAHUU UCKITHOYUTENBHO NO
ofiHOMY npoBoAy

Korga curHan npoxoguT TOSbKO MO OAHOMY NpoBOZY, Cura curHana
MakcumanbHa, notomy 4to 100% curHana npoxoamT no aTomy
NpOBOAY WUCKIOYUTENBHO ANs TOro, YToObl BEPHYTLCS 06paTHO K
oTpuuaTtensHoln ctopoHe 6aTtapen. Ecnv curHan passeTBnsieTcs Ha
napannernbHble Lenu, ero cuna AenuTcs 1, KOHEYHO, CTaHOBUTCSA
6onee cnabas B kaxaon BeTBY pasgeneHHon Lenu. Ho koraa
curHan cobvpaeTcs Yepes eAMHCTBEHHbIN OTpuLaTernbHbIi kabensb,
4yTobbI BEpHYTLCA B GaTapeto, cuna curHana cHoesa Jocturaet
Makcumyma, notomy 4to 100% curHana cocpefoTounBaeTcs Yyepes
e[MHCTBEHHBbI oTpuuaTenbHbli kabenb 6atapewn. (cm. «M3onaums
Lienu, KOTOPYIO Bbl OTCIEXUBAETEY )

2. MpoxoauT No NyTM HAUMEHbLLEro CONpPoTUBNEHMUA

B cnyyae KOPOTKOro 3amblKaHUsi, YTO HAAEXHO cropaeT
npeaoxpaHnTenb, MHOrAa Bbl MOXeTe n3baBnTbCs OT aToro 6e3
n30MsuMn Lenu. bonbluMHCTBO curHana ByaeT NpoxoanTb No Nyt
HaUMeHbLLEro ConpoTUBIIEHNS Yepe3 KOPOTKOe 3aMblKaHue, a
3aTeM obpaTtHo k 6aTapee. Ha pucyHke1 Bbl MOXeTe yBMAETb, YTO
GOMbLUMHCTBO CUrHaNa NPoOXoAuT NPSIMO A0 MecTa KOPOTKOro
3aMblkaHus. Bbl Takke MoxeTe yBUAETb TONbKO HEGOMbLLYI YacTb
curHana, NpoxXoAsLLEro no napanesbHbIM NpoBoAaM.

3. MonsipusoBaHHbIM curHan ¢ yactortou 4 klu.

ToT chbakT, 4TO cUrHan 3aszemneHHoNn Lenu ABnseTcs
NonsApM3oBaHHbIM CUrHANoM ¢ YactoTon 4 kl'u, npegocTaBnseT
MHGOPMALIMIO O HanpaBneHun Ansi NpYeMa NpUeMHVKom. dTta
CMocobHOCTb ykasbiBaTb HaNpaBrneHne Ha KOpPOTKoe 3aMblkaHue
nnu 3emnto n3baensieT Bac OT AOrafilok Npu OTCREXUBaHUU
3a3emMreHHbIX Lenen. (CM. «HanpaeneHue kK KopoTKoMy
3aMbIKaHUO»)

4. NepeHocUT TOk Bcero Tonbko 100 mA.

Mpu co3aaHnmn curHana KopoTKOro 3aMblkaHWs / 3a3eMneHns Tok No
Makcumymy 100 Munnmamnep TedeT U3 CUrHanbHOro nposoaa. ATo
3alyMLLaeT Bac OT MNOBPEXAEHUS Y YBCTBUTENbHbIX KOMMbIOTEPHBIX
uenen.

MyTe ‘0 conpoT

BONbLWWHCTBO CUrHana
3amblkaeTcs (k 3emne)

wnndd
®apbl UMeT
ConpoTUBIEHME U
OrpaHM4UBalOT NOTOK
I+ - curHana

D= wmmmmmnnn

OyeHb ManeHbkue crnefbl cUrHana
Pa3BeTBNAIOTCA Ha NapannesibHble uenn
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XapaKTepVICTVIKVI CurHana pa3OMKHYTOVI uenu:

1. Nepepaet yepe3z HEMPOBOOALIUE maTepuansi.

CurHan, koTopbit nepegaet ECT npu oTcnexumBaHum pa3oMKHYThIX
Lenen, usnyyaet Tak HasbiBaemoe «3AnekTpuyeckoe none». Mol
paccmaTtpuBaem «OneKTpu4eckoe rnorney» B 9TOM PyKOBOACTBE Kak
«CurHan pasoMKHyTOW Lienmy. CurHan pasoMKHYTON LEenu ucxoaut
OT NPOBOAOB U NPOXOAWT Yepe3 HeMPOBOASLLMIA MaTepman, Takon
Kak cyxoe NnoKpbITve, NNacTUKOBbIE NaHeNu UNn NNacTUKoBble
fetanu. MNpueMHVK ncnonb3yeTcsi Ansi OGHapYKeHNUs aTUX
CUrHamnoB, YTobbl Bbl MOIMNY OTCIEXWNBATL U ONpeaensTb
pa3mblkaHue unv obpbiB B Lenu. (Cm. «brnokvnposka
YYBCTBUTENbHOCTUY )

2. Jlerko 3awuueH NpoBOAALMMM MaTepuanamMmu.

OpHako curHan pa3oMKHYTON Lenu Nerko 3almaeTcs
npoBOASALLMMM MaTepuanamu, Takumm kak MeTans, MoKpoe
NOKpbLITUE, CoceaHNe NPOBOAA B XKryTe 1 Aaxe Balla pyka. 9To
03HayaeT, ecnv NpoBoAsiLLME MaTepuarnbl HAXOAATCA Mexay
nepeaaroLLyM NPOBOAOM U MPUEMHUKOM, CUTHAM Pa3oMKHYTON Lienu
He NponaeT u, crnefoBaTenbHo, He ByaeT obHapyXeH NPUEMHUKOM.
Mo3aTomy He06Xx0AMMO 3HaTb O BO3MOXHbIX Npobremax
9KpaHMPOBaHUS 1 cTapaTbCs Kak BO3MOXHO X u3beratb.

MpekpacHbIM anbTepHaTUBHLIM CNOCOBOM NPUEMHVKa Npu
oBHapy>XeHUN cUrHarnoB PasoMKHYTOW Lienu sBnseTcs
ucnons3osaHne Power Probe lll, IV unn Hook nytem npsimoro
KOHTakTa. (cM. «[MpoBepka pa3oMKHYTON Lienm»)

CurHan pa3mblkaHus
NpOXOANT Yepes Cyxoi
HeﬂpoBOﬂill.Lwlﬁ martepuan

/

Cyxoe nokpbitue / [lnacTukoBble
naHenu nnu MnactukoBble geTanu

Y,qep)xure NpUeMHUK 3a 3TOoT yron, YTOGbI
n36aBuTH Bally pyKy OT 3KpaHMpoBaHuA
CUrHana pasoMKHYTO Lenu.

Mokpoe nokpbitue / Metann / XKryT np
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3. EMKOCTHasA cBA3b CUrHanoB ¢ napannenbHbIMU
nnaBaroLWMMK LieNsMu.

[pyro xapakTepucTUKon curHana pasoMKHyTON Lienu ABnsieTcs To,
4YTO OH UMEEeT EMKOCTHYIO CBSA3b C NaparnnenbHbIMY MnasaioLwmmm
uenamu. (Cm.: «OTcnexvBaHune xryta NpoBOAOB Ha CKaMenke»)

4. Npoxoantb ko BCEM pa3oMKHYTbIM KOHLLam

Ha pucyHke 1 Mbl BBOAMM CUrHan pasoMKHYTOW Lienu B
napannenbHyto Lenb, COCTOSLLYIO U3 Tpex NPoBOAOB. [1Ba 13 3aTux
NpoBOAOB BeAyT K NepeKroyaTento pa3mMblkaHns, a Apyron - K
pasmblkaHuio / 06pbIBy. Kak Bbl MOXeTe yBUAEeTb, curHan
Pa30oMKHYTON Lienn pacnpocTpaHsAeTCsi Ha BCE Pa3OMKHYTbIE KOHLbI.
370 fenaeT Heo6Xx0AMMbIM N30MMpoBaTh NPO6GReMHyo Lenb oT
OpYrux.

5. MoxeT npucyTCcTBOBaThb B LIENU TOJNbKO Koraa
conpoTuBrneHue 6onble 100 Om.

(Cm.: CpaBHeHuWe curHana pa3oMKHyTOM Lienun 1 curHana
3a3eMIeHHON Lienu»)

6. HE nmeeT nonsipHocTH

CurHan pa3oMKHYTOW Lienn He MMeeT NOSISPHOCTH, MO3ITOMY
npuemHuk ECT He ykasbiBaeT HanpasneHue obpbiBa nposoga. Bam
Heobxo4MMO Mornyecky onpegennTb HanpaeneHne obpbiBa Lenu, a
3aTeM NPOAOIMKUTL ero OTCNexmsaTh.

7. Amnnutyaa 8 B v curhan 4 kl'u.

4-knnorepLoBbIf CUrHan pasoMKHYTOW Lienu MoXeT 6biTb
o6HapyxeH npueMHukoMm. (CM.: «BrioknpoBka 4yBCTBUTENBLHOCTU
AN pasoMKHYTbIX Lienen») Bl Takke MoxeTe ncnons3osatb Power
Probe Il unn Power Probe IV gns o6HapyxeHus curHana
Pa3oMKHYTOW Lienu nyTem npsiMoro koHTakTa. (Cm.: «lposepka
Pa3oMKHYTON Lienmn»)

CurHans! noBcloAy, NOTOMY 4TO NPo6remMHas Lemnb He U30nnMpoBaHa
Mpo6nemMHas Lenb He M30NMpPOBaHa

Mpo6n uenb He U

\
/\.—- D
PucyHok. 1
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Mpuemuuk ECT3000

MpreMHuK npeaHasHaveH Ans obHapyxeHust «CurHanos
3asemneHHown Lienu» 1 curHanoB pasoMKHYTOW Lienu oT
nepeparyuka.

DYHKLMUA aBTOMaTU4ECKOro OTKIIOYEeHUs
MpueMHuk aBToMaTU4eCKn OTKIMYMTCS B TedeHne 10 MUHyT, ecnu
oH HE nonyyaet curHan.

@ «ApanTtep Pa3mbikaHua n KopoTkoro sambikaHUA»
pacnonoxeHHbIN COOKy OT Kopryca NpuemMHuKa, NnpeaHasHayeH
Ons 06HapY>XeHWS NOSHbIX CUrHAMNOB U CUTHANOB Pa3OMKHYTOM
uenu.

(2 Knonka Bknio. / Buiknio. / YBenuuennst O6HapyxeHus
BbINONHAET TPU OYHKLUMN:
1. OHa BKrto4aeT NPUEMHUK N BXOAWUT B «PEXUM UMMYTbcay»
(cm.«Pexum umnynbcay).
2. OHa yBenuymBaeT YyBCTBUTENbHOCTb CUrHana npuemMHuka.
(Bonblumnin Ananas3oH paccTOsHUIA)
3. OHa BbIKITIO4AET MPUEMHNK.

@ KHonka «BnokupoBka O6HapyxeHusi / YMeHbLueHus
OGHapyxeHusA» BbINONHsAET ABE (hYHKLMM:
1. OHa 6nokupyeT NpMeMHMK NoO CUrHamny pa3oMKHYTOM Lenm
UMW Lienm KOPOTKOrO 3aMblKaHUsl.
2. OHa yMeHbLUa€eT YyBCTBUTENBHOCTb CUrHana NnpueMHuka
(Bonee y3kunit Ananas3oH paccTosHUN).

@ «MpOGHUK XryTa NpoBOoAOB» NpefHasHayeH ans
30HAMPOBAHMWS XryTa NPOBOAOB C LieNbio 0BHapyxeHus
curHana pasomkHyTow Lenu
(cM. «OTCnexmBaHne akpaHMPOBaHHBIX Lenen»)

@ WHankaTopbl «HanpaBneHve Ha KOPOTKoe 3aMbikaHue /
3a3emneHue» yKasblBaloT HanpaBneHne Ha KOpoTKoe
3aMblkaHve Unu 3asemseHre nomnHowm Lenm
(cM. «HanpaBneHune Ha KOPOTKOE 3aMblKaHUE).

@ CBeToaMoa «pa3oMKHYTON Lienu» Ha Kopryce ykasbiBaeT,
orfia OH nonyyaeTt curHan pasoMKHyTON Lienu.
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YcTtaHoBKa GaTapeu

1. YT0o6bI ycTaHOBUTL BaTaperikM, OCTOPOXKHO

OTKPYTWTE ABa BUHTA KpbILLKM BaTapeiHoro -~
oTCeKka, CHUMUTE KpblLLKy BaTapeiHoro otceka B i
HUXKHEN YacTu Koprnyca npuemMHuKa 1 BctaBbTe [

2. 6aTapevikv paamepom AAA B 6aTapenHbii -
oTCeK. YTBEepAUTECh, YTO NONspHOCTL BaTapen

npaeunbHas, 3aTem YCTaHOBUTE KPbILLKU

6aTapeliHoro oTceka.

MpoBepka YMHOI'O npuemMHuka

Yt0o6bl npoBepuTb NpuemHuk ECT, nogkntounTe nepepatunk ECT k
aKKyMynsiTOpy aBTOMOBUIA, BKMIOYUTE NMPUEMHUK NyTEM HaxaTus
kHonku «MuTtaHune Bkmio. / Beiknto. / YBenuueHnus OBHapyxeHns».
MomecTute «Apantep PasmbikaHus 1 KopoTKoro 3aambikaHUA»
npveMHuKa Haf 3eNeHbIM CUrHanbHbIM NPOBOAOM. [pUeMHMK
[orkeH 06HapyXXUTb CUrHAN pasoMKHYTOM Lienu 1 ykasaTb Ha 3T
MUraHuem CBETOAVMOAHOrO MHAMKATOPa Pa3oMKHYTOW Lenu 1
MynbCUPYIOLLMM 3BYKOBbBIM CUrHanoM. YTobbl NpoBEpUTL NPUEMHMK
Ha Hanuuue «curHamna KopoTKOro 3aMblkaHusl / 3a3eMMEHNsI»,
NOAKMIOYUTE 3eeHbli CUrHanbHbIA NPOBOZ K OTpULaTelsHoMy
nontocy 6atapen. 3aTtemM Bbl MOXeTE NPOBEPUTb CUTHar
3a3eMsIeHHoON Lenwu, pasmecTuB «Adantep PasmbikaHus n
KopoTkoro 3amblkaHusi» NpUeMHUKa napannenbHo 3eneHoMy
curHanbHomy nposogy. MpuemMHuK fomkeH obHapyxuBaTh «curHarn
3a3eMIIeHHOV Lenuy 1 ykasblBaTb HanpaBreHe Ha 3emMrio ¢
MOMOLLbIO MHAMKATOPOB «HanpaeneHve Ha KOPOTKOe 3aMblkaHue
Unu 3a3eMreHme.

Pexxuma Umnynbca

Korga Bbl NepBbIvi pa3 BKIYaeTe NPUEMHWK, OH MEPEXOaNT B
«Pexuma Mmnynbcay». «Pexuma Mmnynbca» otnvyHo paboTaet
ONs nepBoHayanbHOro obHapyXxeHus nepefaBaemoro curHana. Bbl
TaKKe MOXeTe NoYyBCTBOBaTb CUIy NepeaaBaemMoro curHana.
Korga Bbl nomectute «Agantep PasmbikaHus n KopoTtkoro
3aMblkaHa» pPAaoOM € nepeaaBaeMbiM CUrHanom, CBETOANOAHbIN
nHaukaTop 6yaeT MHOroKpaTHO MUraTe BMECTE CO 3BYKOBbIM
CUrHanom.

ey

Es

30Ha OTCYTCTBUSA CUTHana Bowa cnaboro curHana 3oHa cunbHoOro curHana
(HeT umnynbca) (MeaneHHbIN UMNynbC) (4acTblit IMNynbC)
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Koraa npueMHUK HaxoAUTCA B «peXnMe MMNynbcay:

1. OH oGHapyXmMBaeT curHasbl Kak «3a3eMneHHOW», Tak 1
«Pa3oMKHYTOW» Lienu.

2. OH ynaBnueaeT u onpefensieT cuslbHble 13 crnabbix CUrHanoB no
YacToTe UMMNYbCOB.

3. YyBCTBUTENBHOCTb rOTOBA K 3aKpenneHnto MoCpeACcTBOM
HaxaTtus KHonku «BnokmpoBka O6HapyXeHnst / YMeHbLIeHus
OBGHapyXeHUs».

4. OH oBHapyxvBaeT 1 oTobpaxKaeT HanpaBneHne Ha 3eMIio U1
KOpPOTKOE 3aMblkaHue.

Mpy «pexunme nmnynsca» U 3aTem HaxaTum KHonku «bnokvposka

OB6HapyxeHus / YMeHbLueHnst OBHapyXeHWs», YyBCTBUTENbHOCTb

nprvemHuka byaeT 3abnokvposaHa n 6onblue He ByaeT B «pexvme

nMnynbcay.

YyBCTBUTENLHOCTb NpMeMa NpueMHMKa:

Koraa npreMHuK HaxoauTCs B «pexunMe Mnynbcay, Bbl MOXeTe
NMOCTENEeHHO CHUXaTb ero, Npubnuxas k nepefasaemMomy curHany,
U CribllaTh YBENUYEHNE YaCTOThl MMMYNBCOB NPU NPOXOXAEHNN
Kaxaoro n3 8 ypoBHel vyBcTBUTENBHOCTU. Camas YacTtasa YacrtoTa
MMMNYNbCOB - 3TO KOrAa Bbl HAXoauTech brvxke Bcero K
nepenaBaeMomMy curHany. Kak TonbKko Bbl HaKMeTe KHOMKY
«BnokmpoBka O6HapyxeHusi / YMeHbleHust ObHapyXeHus»,
YYBCTBUTENbHOCTb NpYema 3akpenuTcsl Ha 3TOM pacCcTosiHUK (NIoc
/ MUHYC HECKOMbKO OMMOB) OT nepefaroLLen Lenu.

YT1o6bI 326n10KMpOBaTh YyBCTBUMTENLHOCTL Npuema
npUemMHUKa, ABaA YCNOBUA AOMKHbI ObITh BbINOSHEHbI.

1. TNpMEMHMK JOMKEH HAXOAUTLCSA B «PEXMME UMMNYSIbCay.

2. lMpueMHuK AomKeH nony4aTb curHan.

Koraa aTv ABa yCnoBusi BbINMOMHEHbI, Bbl MOXETE HaXaTb KHOMKY
«BnokmpoBka OBHapyxeHusi / YMeHbLlueHns OBHapyXeHns»»,
4YTOObI 3aKPENUTbL PacCTOsIHWE A0 NPUEMHUKA U YYBCTBUTENBHOCTb
npuema.

RECEIVER

SENSE
Low

PerynupoBka 4yBCTBMTENbHOCTU NPUEMHUKa:

HaxaTtune kHonok «YBenuyeHus OBHapy>XeHUsi» Unm «YMeHbLIeHNs
O6HapyxeHus» Ha npuemHuke nubo ysenuymeaet, nmbo
YMEHbLLIAET pPacCTOsIHNE YYBCTBUTENBLHOCTU NPUEMHMKA.
CeeToguogHas ructorpamma «YpoBeHb OBHapyXeHus»
NoKasblBaeT YCTaHOBMEHHbIN AMana3oH YyBCTBUTENbHOCTU. Bocemb
CBETOAMO0B 03HaYatT HaMbonbLUMIA AManas3oH curHana u
NpUHMMaIOT curHansl npubn. 8 arorimoB. OAnH cBeToamnon 03Ha4YaeT
HaMMeHbLUMIA Anana3oH curHana, npubn. 1 gronm. 3To MOXHO
N3MeHUTb B Noboe BpeMsi nocrne nepBoHavanbHol 6rok1MpoBku
curHarna u MoXHO UCMosib30BaTh A4S NPUBRKEHUs: pacCTOsiHUS OT
npuemHuKa, Ha KOTOPOM HaxoamuTCs NPobnemMHbI Nnposog. ATy
hYHKLMIO TaKKe MOXHO MUCMONb30BaTh A4S YBENUYEHUS UK
YMEHbLUEeHUs1 A0NYCTUMOCTU cUrHana npv OTCREXWBaHUN Lienu
Yyepes aBTOMO6UNb. Bo3amMoXxHO, BaM NpuaeTcs yBenuuuTL
amanasoH, 4Tobbl NpoyecTb Gornee KpynHoe NpensTcTeue, Toraa
6onee y3kuii Auana3oH No3BonuT Bam 6oriee TOYHO OTCREXuBaTh
oTaernbHble MPOBOAA UMK Lenu.

164



ETC3000 [RUJ

EﬂOKMpOBKa YYyBCTBUTEJIbHOCTU ANA KOPOTKUX /
3a3eMJieHHbIX ueneun

Y106k 326n0KMpOBaTL YyBCTBUTENBHOCTbL NPUEMHUKA K
3aMblKaHWIo / 3a3eMIEHUNIO, OH JOMKEH ObITb BKIIOYEH U
HaxoamUTbCS B «pexunmMe uMmnynbcay. Yaepxvsante «Agantep
Pa3mblkaHna n KopoTkoro 3amblkaHus» NpUeMHuKa napannensHo u
Kak MOXHO Bnvxe K npoBoAy, A0BMBasiCb MakCMMarnbHON YacToTbl
umnynbca. (Cm. PucyHok. A). Tenepb HaXXmMmTe KHOMKY
«BnokupoBka O6HapyxxeHusi / YMeHbLueHnst OBHapyXeHns».
Tenepb NPMEMHMK 3aKpensieH Ha CUMbHOM «CUrHane 3asemneHHomn
uenu» n 6yaet urHopuposatk 6onee cnabble curHans
napannensHow uenu. Ecnv Bam HeobxoamMmo oTperynmposatb
YyBCTBUTENbHOCTb NPUEeMHUKa, 4Tobbl OH NpuHUMan 6onee cnabble
curHanbl Luenu v 6bin 6onee YyBCTBUTENBHbLIM, HXMUTE KHOMKY
«KHonka Bknto. / Beiknto. / YBenuyenusi ObHapyxeHus», 4Tobbl
BEPHYTbCS K YBENUYEHNIO HYBCTBUTENBHOCTY.

PucyHok A

NP2

AV

1
Bnuskoe pacctosHve ana —
KOPOTKMUX / MOMHBLIX Lieneu.

B.HOKVIPOBKa YyBCTBUTENIbHOCTU OANA
Pa3OMKHYTbIX LUeneun

OTperynupyiTte NnpuemMHUK Tak, 4Tobbl oH Bbin Hanbonee
YyBCTBUTESNbHBLIM MPY OTCIEXMBAHUN Pa3oMKHYTO Leny. CHavana
BKIIOYMTE NPUEMHUK. Tenepb OH HAaXOAUTCS B «pexume
nmnynbcay. [lepxuTe ero kak MoXHO 6rvke K pa3oMKHYTOM Lienu,
Korfa nomny4aeTe UMMNynbC C MakCMMarnbHOWM YacToTon. Tenepb
NOAHUMUTE NPUEMHUK NMPUMEPHO Ha 4 AloiMa OT Lenu 1 HaxmuTe
kHonky «bnokupoBka O6HapyxeHus / YMeHbLUeHns
O6HapyxeHus». (CM. PucyHok b). Ha aTom ypoBHe Bbl JOIIKHbI
yMeTb ynaBnuBaTb CUrHan pasoMKHyTOW Lienu B 3TON Lienu n
YCTPaHsiTb ApYrue curHasbl, KOTopble MOryT ObiTb CBSA3aHbI C
€MKOCTHOW CBA3bI0 C COCEAHMMM MNaBaroLLyMm LeNsiMm 1
BbI3blBaTb Y Bac npobnemsbl. Ecnu Bam Heobxoanmo
oTperynupoBaTb NPUEMHUK Tak, YTo6bl Npuema bbina 6onee
YYBCTBUTENbHBLIM, HAXMUTE KHOMKY «KHomka Bknto. / Beiknto. /
YBenuueHns OBHapyXeHns» nnmn kHonky «brnokmpoBka
O6HapyxeHus / YMeHblueHns OBHapyXeHUs», YToDbl yBENUUNTL
UMW YMEHbLUNTb YyBCTBUTENBHOCTL. Perynupyiite, noka He
fobbeTech NpaBWnbHON HACTPOWKY AN BALLETrO NPUMEHEHWS.

PucyHok B

s\,

B

N /

D 1
ot 6 o 10 arMOB OT NpoBoAa
AnNs Pa3OMKHYTON Lienu.
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HanpaBneHMe Ha KOPOTKOe 3aMblKaHune

CurHan KopoTKOro 3amblkaHusl / 3a3eMreHns nonsipusoBaH. ATo
[aeT NpueMHKKy Heobxoaumyto nHdopmaumio, YTobbl nokasaTb
BaM HanpaBfieHVe Ha KOPOTKOE 3aMblKaHWe UK HanpasneHne Ha
3emnio. Korga Bbl pasmelyaete «Agantep Pa3mbikaHus v
KopoTkoro 3amblkaHusi» NpyemMHvKa napannensHo NpoBoAy
CUrHana 3a3eMreHHoM Lienu, MHAMKATOp «HanpasreHve Ha
KOPOTKOE 3aMblKaHue / 3eMmto» yKaxeT BaM HanpasfieHve Ha
3emnto. Ecnu Bbl nepeBepHeTe NPMEMHUK B NPOTUBOMNOMNOXHOM
HanpaBneHun, OH OBHaPYXWUT M3MEHEHWNE MONSAPHOCTY, @ UHAMKATOP
«HanpaBneHue Ha KOpoTKoe 3amblkaHWe / 3eMIto» NepeBepHeTCs,
1 OH BCe paBHO OyAeT ykasbiBaTb BaM HanpaBreHne Ha 3eMrito.
MmenTe B BuAy, 4to «Agantep PasmbikaHusi u KopoTtkoro
3aMblkaHWA» NPUEMHUKA OOMMKEH YAEPXKUBaTbCS NapannensHo
uenun, 4Tobbl yka3aTb «HanpaBfieHne Ha KopoTkoe 3amblkaHune /
3eMIo».

ECT3000 oagmHakoBO XxopoLuo paboTaeT kak C MONOXUTENbHbIM, Tak
1 C oTpuuaTesnbHbIM 3a3eMrieHem waccu. EQMHcTBeHHoe, Y4To Bam
HY>KHO UMETb B BUAY, 3TO TO, YTO NpY OTCREXMBAHUN KOPOTKUX
3aMblkaHWi NPUEMHIMK BCerga ykasblBaeT BaM Ha MUHyc BaTapew,
NoO3TOMY, €CNN y Bac eCTb KOPOTKOE 3aMblkaHNe Mexay BallvMu
npoBoAaMMU, 1 LACCH - CUCTEMA MOSNOXUTENBHOIO 3a3eMIIeHNs, Bam
NPOCTO HY)XHO OTCMeAnTb B MPOTMBOMOMOXHOM HanpaBneHuu, kyaa
ykasbiBaeT cBeToamon!

WHavkaTop HanpaBneHus nokasbiBaeT
HanpaBrieH1e Ha 3eMITI0 U KOPOTKoe
3aMbiKaHue.

—m

-
g
-

—

N

HeT npuema, korga
npuemHuk HE
yaepxuBaeTcs
napannenbHO Lenu.

WUHaukaTop HanpaBneHus

nokasblBaeT HanpasJrieHMe Ha
3eMrIo U KOPOTKOe 3aMblKaHUue.
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Kak ucnonbsoBatb AganTtepbl gns guarHosa
uenen

MpuHagneXxHoCTn Anst NoAKMYeHUs:

B komnnekt ECT3000 BxoaaT cneaytowmne npuHaanexHoctTn ans

NOAKIOYEHNS.

* 3aX1M «KpOKOAUMBYNKY»: AN NOAKNI0YEHUs K nobomy
NPOBOAHVKY, HAaNpPUMeEp K MPOBOAY UMK KNeMme.

* JleaBune-INpobHMK: ANA NOAKINIOYEHUS K KNeMMaM Po3eTKn
npenoxpaHuTens 1 pasbemam.

» 3agHuii MpobHuK: Anst pasbemMoB 3a4Hero 30HANPOBaHKS.

* MpoHukatowmin MpobHMK: ANs NOAKMIYEHNUS NPOBOAOB MyTeM
NPOHNKHOBEHNS N30NSALNN.

* AfanTepbl po3eTkun namroyek: 3 obLuero
TVNa AN NPOCTOrO MOAKITHYEHNUS K KIeMM el =
poseTkn namnoyek. beiBatoT cnyyaun, koraa
KOPOTKOE 3aMblkaHNE UM PA3OMKHYTAS LIEMb
3agHen cdapbl unu hapbl TOPMOXKEHUS |
HaxoauTcst bnvke K po3eTke Nnammnoyex. '
VIMeHHO 34ecb BaM MOXET OblTb HAMHOIO
npoLle anarHocTMpoBaTh Lienb, Noaas S
CUrHarn Hanpsimyto B pO3eTKy.

* YHMBepcarnbHbIi agantep npoBoaa: Ans
CO3[aHus BaLLEro MHAMBWUAYaNbHOIro pasbemMa.

PucyHok 1 bbiBatoT crnyyau, Koraa KopoTkoe 3aMblkaHve unu
pa3oMKHyTas Lenb 3agHen dapbl Unu dapbl TOPMOXEHUS
HaxoguTtcsa 6nvpke K po3eTke namnovek. VIMeHHo 34ecb BaM MOXeT
6bITb HAMHOTO MPOLLE AMArHOCTMPOBATbL LieMb, NOAaB cUrHan
Hanpsimyto B po3eTky. AganTtepbl po3eTku Namnoyek obecneynsaiot
GbICTPbLIN M MPOCTOM CNOCO6 NOAKIYEHUS K KIEMMaM pO3eTKu
namnoyex.

PMCyHOK 2 Opyrnx cnyvyaax BO3MOXHO HYXXHO nofdaTb CUrHan Ha
naHenb NpefoXpaHuTenen ¢ MOMOLLbIO NIIOCKOro J'Ie3BI/I9|-I'Ip06HVIKa.

PMCyHOK 3 ﬂperIMI/I BapunaHTamMum ABnAaTCA UCNOJb30BaHNe
ajanTtepa 3axnma «Kpokoaunb4YmMK» Ha OrorieHHOM npoBoae Unu

NpoHUKatrLlero I'IpOGHVIKa.

neaus-npoBHuKa

Kpoxoaunssdik
3awnure,
0601 aBecTH
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Kak otcnegutb KOPOTKO€e 3aMblKaHMe Ha 3eMIlio
waccu

lMpsimoe 3aMbikaHVe Ha 3eMIto Laceu, neperoparolee

npefoxpaHuTenb, ABNSETCS OAHOM U3 caMblX MPOCTbIX Lienen,

KOTOPYH MOXHO OTCNEeAMUTb MO OAHOW NPOCTON NpuynHe. BonbLuas

YacTb «curHana 3asemneHHow uenu» npoxoant YEPE3 KOPOTKOE

3AMbIKAHVE K 3ASEMITEHNIO LWACCW, yTo ynpoluaet

oTcnexusanue. MiHorga aTo n3basnset oT Heo6Xo0AUMOCTMN
130M1MpoBaThb Lefb.

1. CHUMUWTE neperopeBLUNiA NpeaoXpaHUTENb.

2. MopkntounTe «NpoBOZ NUTAHUS» NepeaaTyvka K akkyMynsTopy

aBToMobuns.

3. MNoakntounTe «NpoBOA CUrHana» K 3aKopoYeHHO kremme Ha

naHenv npegoxpaHuTenel ¢ noMmoLbto Jleasus-NpobHuka.

4. Bkntounte npuemMHuk. OH ByaeT B «pexvmMe nMmnynbcay.

5. NMomecTtute «Apantep PasmbikaHusi 1 KOpoTKoOro 3aMblkaHUsi»

NPUMEPHO Ha 2 AtoMa OT XryTa NPOBOAOB ¥ NapannesnbHo

3aKOpOYEeHHOMY MPOBOAY, Noka UHAMKaTop «HanpaeneHue Ha

KOPOTKOE 3aMblkaHue Unu 3a3emreHne» He Ha4yHeT BbICTpo

3ByYaThb.

HaxmuTe kHonky «BrnokmpoBka OB6Hapy»xeHusi / YMeHbLIeHUst

OBGHapyXeHUs».

MpocneauTe Lenb B HanpaBneHnn MHAMKaTopa, noka He

nponycTuTe curHan.

. Ecnu BbI BCTpeTUTe NpensaTcTeme, CHAMWUTE ero unv nponaute
yepe3s Hero. He 3abyabte USONMPOBATDL LIEMb, KOTOPYHO
Bbl OTCIEXXMBAETE. OcmoTpuTe Lienb 1 NpoBepbTe KOPOTKOe
3amMblkaHue. (CMm.: «TpoBepka KOPOTKOrO 3aMblKaHUSi Ha 3EMIIO»)

. Misonupyiite KopoTkoe 3aMblkaHue, KOTopoe Bbl OTCREXuBaeTe, 1
3aHOBO MOAKMNIOYUTE NPOBOJ, CUrHaNa HenoCcCpeaCTBEHHO K HOBOMN
HangeHHoM YacTy 3akopoyeHHoro nposoda. (Cwm.: «Msonsaumns
Lienu, KOTOPYHO Bbl OTCREXMBaETE»)

10. Npopomkante cnefoBaTe CUrHany, rnoka He NPonycTuTe ero.

11. OcmoTpuTE Lenb 1 NPoBEPbTE KOPOTKOE 3aMblKaHMWE.

12. MNosTopsAnTe waru ¢ 7 no 10, noka He HaVageTe NPUYNHY

KOPOTKOrO 3amblKaHUs.
13. MNocne ycTpaHeHUsi KOPOTKOrO 3aMblkaHWsl 3aHOBO MOAKIIOUNTE
BCE y4acTKU Lienu, KOTopble Bbl OTKIOYUIN paHee.

© N o

©

U3onupyiTe Lenb, KOTOPYIO Bbl OTCreXnBaeTe

M3onaums uenu, KOTOPYIO Bbl XXenaeTe oTcnexunsaTb, abconoTHO
Heo6xoaMMa Npy UCNONb30BaHUK «CUTHANOB PA30OMKHYTON Lienn».
Bcerga nonesHo oTkntoyaTh Lenb, KOTOPYIO Bbl OTCNEXUBaeTe, oT
ApYrvx napannenbHbix Lenen. Nocne Toro, kak Bbl M30nuposanu
NpoGneMHyHo Lienb, Bbl MOXETE NOAKIYUTL CUrHamNbHbIA NMPOBO
nepefaTymKa UCKMIOYNTENBHO K BbIBPaHHON BaMu Lienu. .
MoakntoyeHne ncknoumTensHo k Bawen M3ONMPOBAHHOW uenn
rapaHTupyet, 4to CUTHAJT orpaHuyeH ToNbKo Ha 3TOW OZHON LiEnu.
Cuna curHana octaeTcs NOCTOSAHHLIM BO BCEN U30NMPOBaHHOMN
Lenu. 3To ynpoLlaeT oTcnexusaHve uenu. Bbl Takke ycTpaHseTe
nyTaHuLy, YTO CUrHan pa3BeTBNSETCs K ApyrM obnacTsm, KoTopoe
MoxeT couTb Bac ¢ nyTu. Koraa Bbl 3aKOHYMTE ANArHOCTUKY, He
3abyabTe NOBTOPHO MOAKIOYUTL U30NMPOBAHHYIO LiEMb.

M3onsuns 3akopoyeHHON / 3a3eMNEeHHON Lenu nyYlle Bcero
BbINOMHAETCS MyTeM OTKIOYEHUSI Harpy3ku B Lienu. JTo gocturaet
aByx ueneit: 1. O6ecneumBaeT nepeaady 100% curHana k nposoay,
KOTOpYHO Bbl OTCnexmBaeTe. 2. Ecnu uenb npepbiBaeTcs,
nepegatuvk npeaynpeaut sac. (Cm. «TecTupoBaHue Lenun
noKayvnBaHWeM U N3rMGom»)
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I'IpOBepre KOpPOTKO€e 3aMblKaHMe Ha 3eMJ1io

OAvH 13 NyYLWNX MHCTPYMEHTOB AN NPOBEPKN 3aMblKaHWSA Ha
3emnto - 310 Power Probe 1, 2 nnu 3. [Ing npoBepkn KOPOTKOro
3amblkaHua noaknoumTe Power Probe k uenu n Haxmute
BbIKIOYaTENb NUTaHWsA Bnepes. Ecnu aBTomaTtnyeckuin
BblkntovaTens Power Probe cpabaTbiBaeT, Bbl 06Hapy»Xunm
KOPOTKOE 3aMblKaHue.

BAXHO

ByabTe 0CTOPOXHBI, YTOGLI HE BKMIOYUTL LiEnM, NOAKMIOYEHHbIE K
6OpPTOBOMY KOMMbIOTEPY aBTOMOGMIS. Bo3aMoxHO, Bam npugeTcs
OTKIIOYUTb KOMMbIOTEP UMK 3NIEKTPOHHBIE MOZYNV MPU BbINOSTHEHWUN
NPOBEPKN KOPOTKOTO 3aMbIKaHUS B ATNIEKTPOHHbIX CUCTEMAX.

CurHanbl noBciogy, MNpo6nemHas uenb He
MOTOMY YTO NpPoGreMHas 6bina n3onmposaHa.
uenb He 6b11a U3onMpoBaHa.

T

N
td

MCYHOK 1

+ =
p

CurHan BBOAUTCS NPSIMO
B NPoOGneMHyto uenk.
/ )
+ —
/ OTKINIOYEH OT uenu.
\ /.ﬁ
7 3Tu Lenu Gonblue He ABNATCA
npo6neMoi, TOTOMY YTO OHU
OTKIIOYEHbI OT Lienil npobnemsl.
PucyHok 2 / @
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KOpOTKoe 3aMblKaHUe BHYTPU Xryta npoBoaoB

OB6bIYHbIM SIBIIEHMEM BHYTPU XIyTOB NPOBOAOB SIBISIETCS TO, YTO
[Ba nposoa npoxoasT 6nunsko 1 napannensHo apyr apyry. OauH
MPOBO/, - 3TO MOMOXUTESbHbIV MPOBOA, KOTOPLIV TEYET B OAHY
CTOPOHY, a ApYrow - 3a3eMIIsItoLLMIA NPOBOA, KOTOPLIN TeYeT B
obpaTHOM HanpasneHun. Korga UCTOYHMK curHana npoxoauT
6n13Ko K BO3BPaTHOMY CUrHasny, kak B 3TOM criy4ae, OHu
nofaBnsoT ApYr Apyra, U cua curHana 3HauMTenbHO CHpKaeTCsl.

Bbl MOXeTE TsIHYTb MO OAHOMY MPOBOAY OT APYr1X NMPOBOAOB,
cosfaBasi HeKOTOpOe paccTosiHMe Mexay Humu. o Mepe Toro, kak
Bbl yAepXXnBaeTe NpoBOA nogasbLue oT ApYrnx NpoBOAOB, adhdekT
nofaBreHns curHana B 9Tor obrnactv CHUMaeTcsi, U cuna curHana
yBenuunBaeTcs B NpoBoAe. Tenepb Bbl MOXeTE NoMy4nTb
nokasaHusi C NPOBOAA C NMOMOLLbIO MPUEMHWMKA, YAEPXUBas ero
napannesnbHo obnactu npuema npuemHuka. ObpaTute BHUMaHue
Ha MHAMKaTOp HanmpaBrieHust npuemHyika. MNpoBepbTe Apyron
NpOBO/, yKa3blBaLWA Ha NPOTUBOMOIOXHOE HanpaBrieHune.
Tenepb Bbl MOXETE NPeanonoxuTb, 4To o6a NPoOBOAA HAXOAATCS B
ofHow uenu. MNpocneanTe o6a npoBoAa kak napy BAOMb XryTa,
noka Bbl He HangeTe npobnemy. (CM. unnocTpauuio)

ToTsHUTe 110 0AHOMY NPOBOAY
noA@nbLLe OT APYrUX NPOBOAOE,
UTOBbI NONYYMTL NOKA3aHMe CUrHana

PacctosiHue npuemMa “n 4TO 3TO 3HAYMUT.

Mpwv oTcnexvBaHUmM NapansenbHbIX LEeMNei Bbl MOXeTe
onpeaenuTb, UMEeT N OAWH NPOBOA Gonee CUMbHbIN «CUrHan
3a3eMMNeHHON Lienu» Mo CPaBHEHWIO € ApyriM nposogom. Mpoeog ¢
6onee cUNbHbLIM CUrHaNoOM HeceT H6onbLIMIA TOK. TO O3HaAYaeT, YToO
Lenb ¢ 6ornee CUnbHbIM CUTHANoOM Takke MMEeT MeHbLUee
COMPOTMBIEHNE MO CPABHEHUIO C APYroV NapannenbHon BETBbHO.
[MpocToe 3HaHue 3Tor UHOPMALIUN MOXKET NPUrOAUTLCS MPU
onpeaeneHnuy HenCNpPaBHOCTU LIENW.

Kak TonbKo NpYeMHWMK 3aKpenneH Ha curHane KopoTKoro
3amblkaHus / 3a3emrneHns (CM. « bnoknMpoBka YyBCTBUTENBbHOCTU
3aKOPOYEeHHbIX / 3a3eMIeHHbIX Lenei»), obpaTtute BHUMaHWe Ha
paccTosiH/e OT 30Hbl NpueMa [0 NPOBOAaA, KOraa Bbl MeAS1eHHO
onyckaeTe ero psaoM ¢ NposoAoM. Hanpumep, Bbl 3ameTuTe, 4To
MHOMKATOP NPUEMHUKa BKITIOYAETCS MPUMEPHO Ha 2 flovima ¢
OAHUM NPOBOAOM M 3 AlorimMa ¢ Apyrim nposogom. Mposoa, no
KOTOPOMY MPMEeMHMK BKIIOYaeTCs Ha paccTosHum 3 ANMOB,
nepefaet 6onee cunbHbLIN CUrHaNM, YeM Lenb, 3acTaBnsaoLas
NMPUEMHUK BKITIOYUTBCA HA PacCTOSIHUM TONbKO 2 AoMa.

3TO BaXHO 3HATb, YTOObI Bbl MOIN NOHSATL U ONPEAENTb, Kakow
npoBoa nmeeT Gonee cunbHbI curHan. Bot noyemy Bcerga
peKoOMeHAyeTCs M30MpoBaTh Bally NpobrnemHyto Lenb. M3onsumus
BaLLel LEenu rapaHTUpyeT, YTo Bbl CrefyeTe NpaBuribHON Lienu, u
nsberaet nyTaHuLpbl C APYrMMY napannenbHbIMy NpoBoAaMU U
uensimu. (Cm. «M3onsaums uenny)
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Boriee BbICOKOE COTpOTUBIIEHNE
MapannenbHble Lenu = 6onee cnabbiit cufHan
pasfensioT cuny curHana

Bonee Hu3koe conppTuBnexue

= Bonee CUnbHbI cjirHan
A P L

Yposen curnana waxomures s I TCN VO UOTUROUUTUCTY i "
CaMOM CUAILHOM COCTOSHUM, AV
koraa YMHbIV nepepatumk —_—
NOAKIIOYEH UCKTIOYNTEMBHO K T
€AVMHCTBEHHOMY NPOBOAY Tak,
KaK 3A€Cb UNIKCTPUPOBAHO.

OTcnexuBaHue SKpaHMPOBaAHHbLIX LUeneun

[loBOMbHO YaCTO BaM HYXXHO OTCIEXMBATb LiENW B 30HaX,
9KPaHVMPOBAHHBIX OT MPUEMHKKA. JTO He AOIKHO ObITh
HEBO3MOXXHOW 3acnyroi. MIHorga npocTo HEMHOTO FTOMMKK U
nnaHMpoBaHWsi MOryT NPeoAoneTb MHOrKe NpenaTcTeus. Ecrnn
Balla Lerb BXOAWUT B 9KPaHUPOBaHHYHO 30HY, NogyManTe, MOXeT fu
OHa UMeTb TOYKY Bbixoda. Ecnu Bbl monyyaeTe curHan, BXoAsme B
9KPaHMPOBAHHYIO 30HY, U BbIXOASLUMIA CUrHAM, Bbl MOXETE cuMTath,
41O Npobnema He B 9KPaHUPOBAHHOW 30He. [OCKONbKY Bbl HALLMK
TOYKY BbIXOAa Lienu, o6HaXxeHWe NpoBoAa He HyXHO. Ecnu Bbl
obHapyxuTe, 4TO CUrHan He BbIXOAUT U3 SKPaHMPOBAHHOW 30He,
BaM MOXET NPUATUCb yAanuTb 9KpaHUpOBaHUE U 30HAMPOBaThL
panblue. (Cum.: «IpoBepka pa3soMKHYTON Lienun»)

[pyrve nposoga moryt Mokpoe nokpbITHE, MeTans
3KPaHWMPOBATb CUrHafbI
PAOMKHYTON LENM. Unu faxe Baila pyka MoryT
3KpaHWpOBaTb CUrHanbl
Pa3OMKHYTON Lienu.
l ObpebiB /
— Pa3amblkaHue

# MnacTukosoe lMokpbiTue Xryta

MpOoGHMK xryTa NpOBOAOB NO3BOMNSET
30HAWPOBaTHL MEX/AY MPOBOAAMU.
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CpaBHeHue curHasna pasoMKHYTOW Lenu n
CUrHana sasemJsieHHou uenu

CurHarbl pa3oMKHYTOM Lienu MOryT NpUCYTCTBOBaTL B LIENW TOMbKO
npu conpoTtusnexHun npumepHo 100 Om nnmn 6onee. (PucyHok A)

Ecnu nepekntoyatens JomKeH Bbin 3aMKHYTLCA B 3TO Lienn
(PucyHok B), curHanbl pasoMKHYTOW Lieny nepectaHyT BbiAaBaTbCs,
1 cUrHan KOpOTKOrO 3aMblKaHWs / 3a3eMEHHON Lienn 3aMeHunT ero.
Mepenatymk Takxe U3gacT 3BYKOBOW CUrHar, KOTOpbI coobwuT
BaM, YTO LieMb TOMbKO YTO COMPUKOCHYnack ¢ 3emnen. (CoseT:
MokaunBaHue 1 Tsira NPOBOAOB, Ha KOTOPbIX MPUCYTCTBYET CUrHar
Pa3oMKHYTON Lienun, MOryT NpUBecTH Bac K npobneme. 31o
[oCTUraeTcsi C MOMOLLbIO NepeJaTyunka, npeaynpexaatoLLero Bac,
€CIu Lienb, KOTOPYIO Bbl TAHETE, ConpuKacaeTcs C 3a3eMIIeHHON
uenbto.) (Cm.: «TecTpoBaHue Lieny nokaunBaHWeM U N3rnbom»)

[leno 3aknoyaeTcs B TOM, YTO CUrHarbl KOPOTKOrO 3amblKaHust /
3a3eMIIeHNs MEeIoT NPUOPUTET Haf CUrHanamu pasoMKHYTON Lienw.
MoaTomy yTBEPAWUTECH, YTO BalLa Pa3oMKHyTasi LieMb, KOTOPYIO Bbl
OTCrexuBaeTe, He MeeT HUKaKOW HENPEepbIBHOCTY Ha 3eMITHO.

Bce uenu pa3oMkHyTble

- W//—ﬁ

*—

PucyHok A \%

Mepekntoyatens 3amMblkaeTcs 1 BAPYT cUrHan
Pa3’0OMKHYTOW Lienu 3aMeHsIETCS CUrHarnom
Lienu KOpPOTKOTO 3aMblkaHust / MOMHOM Lienu.

TVVYTVIT

PucyHok B Y4
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Kak otcnegutb Pa3OMKHYTYIO Uenb:

Pa3omkHyTas uenb He 3aBepLuaeT nyTb K 3emre. MpuymHb
Pa30MKHYTOW Lienn MOryT CBECTUCH K Pa30MKHYTOMY
nepeknoyaTento, 0TCOeAMHEHHOMY pasbemy, NIOXUM COEAUHEHUSIM
1 obpbiBaM NPOBOAOB.

1. MNoakntounTe NPOBOA NUTAHUA NEpeaaTInKa K akkyMynsTopy
aBToMObUNS.

2. Mopkntounte curHanbHbI nposogd YMHOIO nepepatyvka k
pPa3oMKHYTOW Lienw.

3. Bkntounte npremuuk. OH ByaeT B «pexume umnynbca.

4. Momectnte «Agantep Pa3mbikaHnsa n KopoTkoro 3amblkaHWsA»
PSAOM C PasoOMKHYTbIM NMPOBOAOM W NapansensHo emy, noka
CBETOAMOAHBIN MHAMKATOP «Pa3oOMKHYTOW Lienu» He 3amuraeT u
He Npo3By4YUT. (OyAbTE OCTOPOXHbI U AEPXUTE NPUEMHUK 32
BHELLUHWI KpaW, YToObl Balla pyka He akpaHupoBana curHan)

5. NMogHUMUTE NPUEMHMK OT Pa3OMKHYTOM Lienn, YTobbl MMNynbe
VMHAMKaTOpa «PasoMKHYTON Lienuy» 3aMeanuics, Ho He
NONHOCTBIO NPeKpaTUnCs.

6. HaxxmuTe kHonky «BnokupoBka O6HapyxeHus / YMeHbLLeHus
OBHapyxeHUs».

7. YpepxuBanTe NpUeMHUK pSAOM C pa3oMKHYTOM Lienblo 1, noka
VNHAMKATOP «Pa30MKHYTOW Lienn» NMOCTOSHHO ropuT, creayinTe no
nyTV LEenu Unm NpoBoaa, Noka Bbl He NoTepseTe curHarn.

8. Ecnu Bbl BCTPETUNM NPENATCTBUE, YAAnUTe ero Unun npouanTe
yepes Hero. He 3abyabte N3OJIMPOBATbD LIEMb, KOTOPYHO
Bbl OTCJIEXXMBAETE. OcmoTpuTe Lienb 1 NpoBepbTe
pa3omMkHyTyto Lenb. (CMm.: «MpoBepka pa3oMKHYTOM Lenu» HUXe.)

9. MNpopgormnxkanTte warn 7-8, noka He HanaeTe pa3MblkaHWe Unn
0o6pbIB B Lienu.

NMpoBepka pa3oMKHYTOM Lienu

OAMH 13 Nyywmnx cnocoboB NPOBEPKY PA3OMKHYTON Lienu -
ncnonb3oBaHne Tectepa uenen Power Probe BmecTte ¢
nepegaTynkom. [MocKonbKy cUrHan pasoMKHYTON Lieny nepepatyvka
BblagaeT 8 B v 4 k'Y curHan, oH MOXHO ObITb erko obHapyxeH
nytem nogknovenuns Power Probe Il unu IV k nposoay
nepegatower uenu. MogkntoumTe npobHuk Power Probe Il unu 1V k
Pa30MKHYTOW Lienu ¢ NoAaHHbIM Ha HEero CUrHasioM pasoMKHYTON
uenu. Bel 4omkHbI yenbiwaTe ToH 4 k'Y 13 3ymmepa Power Probe
11l. Ecnu Bbl He cnbilwmnTe TOH 4 K, ocMoTpuTe Lenb nobnuxe,
4yTObbI ONpeaenuTb NPUYUHY. Ecnn Bl crnbilwmTe ToH 4 Ky, TO Bbl
BbIGpanu npaeunbHyto Lienb. MNpoBepka pasoMKHYTOW Lienu ¢
nomMolLLblo nepepatynka Bmecte ¢ Power Probe Il umeet
npenMyLLecTBa no CpaBHEHWIO C NPOBEPKON HEMPEPBLIBHOCTU. JTO
NOTOMY, 4YTO (PYHKLMS NepeKntoYeHns ToHa nepeaaTymka
npegynpeauT Bac, eCnv pa3oMKHyTas Lierb CONPUKOCHETCS C
npepbIBUCTON 3a3emreHHon Lenbto. (CM.: « TecTupoBaHue Lenu
noKaynBaHWeM U N3rMGom»)
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OTcnexuBaHue Xryta npoBoaoB Ha cKameuke

BbiBatoT cnyyau, Koraa BaM NpUAETCs CHSATb XKryT NPOBOAOB C
aBTOMOGUISA, CMAETb Ha CKAMEWKE U OTCIEXUBATb PA3OMKHYTYHO
Lenu. XKryTbl NPOBOAOB, CHATbIE C NEKTPUYECKOW CUCTEMBI
aBTOMOGUISA, colepkaT TONbKO NiaBatoLLe NPoBoAa B HUX.
OTKpbITbIE Pa3beMbl XXryTa He NOAKMIOYEHbI HU K MOMOXUTENbHOMY,
HUW K OTpULLaTENbHOMY MOMOCY, MO3TOMY BCE Lienu XryTa
Pa3oMKHYTbI U NnaBatoLme. BaxHo 3HaTb, YTO CUrHAN PasoMKHYTOM
uenu GyAeT MMeTb EMKOCTHYIO CBSi3b C NIaBaloLLMMU LiensMu,
KOTOpble NPOXOAAT NapannenbHo U PSAOM C NPOBOAOM
nepepatowlero curHana. (Cm. PucyHok A). MNnasatolumne uenu,
CBA3bIBAIOLLME C CUrHANOM Pa3oMKHYTOM Lienu, Toxe nepeaaroTt
curHan v gaxe CBA3bIBAlOTCS 06paTHO C NPOBOAOM, KOTOPbIN Bbl
xenaete oTcneauTb. To NpefoTBpaLlaeT obHapyxeHue
nprvemMHuKoM o6pbiBa NpoBoAa, NOTOMY YTO BCE NMPOBOAA NepeaaroT
curHansbl. Ecrniv Bbl He 3HaeTe 3T0, Bac Nerko MoryT yBecTu K
HenpaBwrbHOMY NyTW. YT06bI pelwmnTs 3Ty npobrnemy, Bam
HeobxoAMMO CBA3aTb BCe NnaparnnesbHble nnasatoLme
pa3oMKHyTble Lienu NMbo ¢ 3eMnen, NMMbo ¢ NONOXUTENbHBIM
HanpshkeHnem (Cm. PucyHok B). Bce cocegHue nposoaa v uenu
[OIDKHbI UIMETb HEKOTOPbIV MOTEHUMan 3a3eMIIeHus Unm
MONOXWUTENbLHOIO MOoMoca Ha HKX, YTobbl NpeaoTBPaTUTL
BO3HUKHOBEHUE EMKOCTHOW CBSI3M.

+Hanpsikenve S \ / He nopgknioueH He noaknioueH

L L
T T
PucyHok A BepxHWi 1 HUXHUI NpoBoaa

NnasakoT, MOTOMY YTO OHYU pa:soMKHyTble
Kak BbI MOXeTe yBUAeTb, NPUCYTCTBYIOT
curHansl, oT "
Lenu ¢ BBeAEHHbLIM B Hee CUrHanom
Pa3OMKHYTO Lenu.

CurHan pa3oMKHyToOM uenu

+Hanpsixexne / MoakntoyeH

A MopknioyeH

CurHan pa3soMKHyTOM uenu _.1
7/

AY
« [

PucyHok B BepxHuit M HUXHUI NnpoBoaa Tenep\h
wnm =
oTpULaTENLHOMY MONIOCY, M eMKOCTHas
CBfA3b OTCYTCTBYET. CUrHAN Pa3oMKHYTOM
uenu Tenepk NpeKpalaeTcs npyn obpeise
B nposoge.

PekomeHnayetcs otcnexusate PASOMKHYTBIE uenu npu
BKJTFOYEHHOM 3AXWUIAHUW. 3To nogacT nonoXxutenbHoe
HanpspkeHve Ha onpeaerneHHble Lenu, KoTopble NoTeHUManbHo
MOTYyT UMETb EMKOCTHYIO CBSI3b. DTO TOXE XOpoLuasi UAes, YTo
noafdepXXuBaTh BCE dNEKTpUYecKue nposoaa aBToMobuns
(namnoyku, pene, gsuratenu un 1.4.) NOOKITKOYEHHBIMU BO
BpPeMs OTCINEeXMBaHUsi Pa3oMKHYTbIX Lenein. OTo noaaepxuBaeT
onpeaeneHHble coceHNE Lenu 3a3eMIEHHbIMU, YTO TOXE
npeaoTBpaLLaeT X eMKOCTHYH CBA3b.
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OTcnexuBaHue paspsiga 6atapeu unu
notpe6neHns Toka

Korpa y Bac ectb 6aTapest unu Tok, KOTOpbI NnoTpebnseT
[0CTaTOYHO TOKa, YTOObI pa3psanTL 6aTapeto 3a HOYb UNK Yepes
HeCKOIbKO AHel, y Bac ecTb ycrnosue, B kotopom ECT3000 moxeT
BaM NoMoYb. B Takux cnyyasx Bbl MOXeTe BBECTU CUrHanN B rMaBHbIN
NONOXUTENbHbIA aKKyMyNSTOPHbIA Kabenb nocne oTCOeANHEHUS ero
OT MONOXWUTENBHOrO NOSCa akkyMynsaTopa. Tenepb Bbl MOXeTe
crnefoBaTh 3a CUrHaNoOM no ero NyTu U UCKaTb BO3MOXHYHO MPUYUHY
pa3psaakm 6atapen. OTcnexveaHve paspsga 6atapen HeMHOro
OTNNYAETCS OT OTCIEXMUBAHNS KOPOTKOrO 3aMblKaHWS Un
pa3omkHyTOM Lienun. Koraa Bbl oTCnexunsaete paspsaky 6atapew, Bbl
He vLLeTe NoTepu curHana, Bbl NPoCTO criegyeTe no uenu n
OTKIoYaeTe NpoBoAa v KOMMNOHEHTLI MO MyTW, YTOBObLI OHO Aano BamM
KoY K pasragke npobnemsi.

Y10o6bI OTCNeauTsL paspaa 6atapen n NpuGNU3nTbLCA K MecTy

notpe6neHus Toka:

1. OTcoeanHNTE NONOXMTENBHYIO KNEMMY OT akkymynsatopa
aBToMobuns. (Bam 6ydeT Hy>KHO NOCOBETOBATLCS C
PYKOBOACTBOM MONb30BaTeNs Ballero asTomobuns ans
NONyYeHNs MHCTPYKLMNIA NO NPaBUITbHOMY OTKITHOYEHMIO
akkymynatopa. HekoTopble aBTomo6unu TpebytoT, 4ToObI
noTeHumnan HanpskeHus Bceraa noaaepXxuBancs Ha
onpefeneHHbIX KOMMOHEeHTax, Hanpumep, paguornpuemMHuKkax,
60opTOBbIX KOMMbIOTEPAX, MAMATU, NpoLieccopax v T.4.)

2. MogakntounTe 20-hyTOBLIV NPOBOA NUTaHWA NepeaaTymka K
NONOXUTENBHOMY ¥ OTpMLUATENBHOMY nontocy 6atapeu.

3. Moaknto4nTe NPOBOA CUrHana K 0TCOeANHEHHOW NONOXUTENbHOW
knemme. lNpocnegnTe Lenb, NepeaatoLLyto CUMbHbIA cUrHan, ¢
NOMOLLIbIO NpUeMHMKa. (MIHankaTopbl HanpaBneHusi nokasbiBatoT
TONMbKO HanpaBneHue Ha 3emmnio. B crnyyae HencnpaBHOCTU OHM
He npekpaLlaroTcs.)

4. OTcoeanHWTE NPOBOZ U KOMMOHEHTbI BAOMb Lienu, YTobbl Cy3nuTb
nNpuYrHy noTpebnexHuns Toka.
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TeCTMpOBaHMe uenu nokaymBaHuem v U3ruoom

MHoraa Heo6xoanmMo NpoBepUTL NPOGEMbI C NPEPbLIBACTLIM
noaknoyeHnem. TecTupoBaHue Lenu nokaymBaHnuem u n3rmoom
NO3BONSET BaM NOKauMBaTh, CKPy4MBaTh, TSHYTb, TONKaTb U crnbatb
npoBoAa Unu pasbembl U Habno4aTb 3a U3MEHEHVEM LIEMNN.
MepenaTymk OTCNEXNBAET COCTOSIHUE LIeNKW 1 NpeaynpexaaeT Bac
06 nsmeHeHuu.

Hanpumep, ecnv Bbl BBOAMTE CUrHan pa3oMKHYTOM Lienu B
Pa3oMKHYTYIO LieMb 1 NokaymMBaeTe NPOBOAAMU, OH MOXET
COMPUKOCHYTbCS BHYTPU C 060pBaAHHOIO NMPOBOAA UMK OTMYLLEHHOTO
pasbema. MNepeaaTynk OTKMIOYUT 3BYK B TOT MOMEHT, KOraa
pa3oMKHyTas LieMb MPUKOCHETCS C NOAKIYEHEM Ui 3emnei. B
3TOT BpeMsi Bbl MOXeTe NpofomkaTh crnbaTth U nokauveaTte NpoBof,
4yTOObI ONpeaenuTbL Npobnemy.

Ecnu Bbl BBOgUTE M30JIMPOBAHHYIO 3a3eMJIEHHYIO Lenb, U NpoBoAa,
KOTOpble Bbl NOKayMBaeTe, NpuBOOAT K OTNYCKaHUIO KOHTaKTa, OHa
MFHOBEHHO OTKIMKOYUT 3BYK, npeaynpexaasa Bac 0 TOM, 4YTO Lenb
notepsana ceA3b C 3emnen.

Korpa nepepatyvmk 3By4nT, Bbl MOXETE HaxaTb KHOMKY « ToH Bkrio. /
BbIkni0.», 1 3BYK BbikMtouuTcsi. Korga Bbl BbikMovaeTe ero,
MOCKOSIbKY OH NpeaynpexaaeTt Bac 06 obpbiBe LEenu, OH Tenepb
MoOI4a OTCrexvBaeT Pa3oMKHYTYHO LieMb, Noka He CHOBa
COMPUKOCHETCS C 3eMIEN.

+ MokaunBanTe, ckpyunBamnTe,
TAHUTE NPOBOA, YTO6bI NPOBEPUTH
NpepbLIBUCTbIE KOHTaKThI. E@E
MpepbIBUCTbIE KOHTaKTbI
4+ -

(Bp

AAVAY S

MokaunBaiiTe, CKpyuMBaiTe, TAHUTE NpPoOBOA,
YTOObI npoBepuUTb NpPepbIBUCTbI€ KOHTAaKTbI.

)
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