Lkk m4 relay wiring diagram

How to identify a relay's pin connections. All they do is make and break sets of mechanical
contacts. With careful observation - and a little logical thought - you can work out exactly what's
happening inside the case. Start by finding the two pins connected to the relay coil. You can do
this with your multimeter. The coil pins will be the only pair that exhibit a resistance. Low
voltage DC relay coils obeys Ohm's Law. Always check for any markings that indicate coil
polarity. Relay coils give off high reverse-voltage spikes that will destroy sensitive electronic
components. These spikes are generated by the coil - when the relay de-energizes - and the
coil's magnetic field collapses. They are generally removed by fitting an external suppressor
diode - across the relay coil. See diode D1 on this Repeat Timer Schematic. However - Very
Rarely - you'll find a relay that's fitted with an internal suppressor diode. If there is an internal
suppressor diode - it's important that the coil is connected the right way round. Otherwise the
diode will cause a short circuit. So - always check for polarity markings - just in case. You'll
probably find that most relays will work satisfactorily with a range of supply voltages. For
example - the standard 12v G2E will work from about 8 Volts - up to about 14 Volts. If you have
no idea what voltage your coil is - start with say 3 volts - and increase it until the relay
energizes. Next - switch the power off - and turn your attention to the remaining pins. With your
meter - you should be able to divide them into two groups. Some pins will be joined together in
pairs. And some pins will stand alone - with no connection to any other pin. Take a careful note
of each. Although there will be exceptions - the stand alone pins are likely to be normally-open
contacts. And the pairs of pins are most likely to be the pole and normally-closed contacts.
Start with a normally-closed pair. One will be the pole - and the other will be the normally-closed
contact. When power is applied to the coil - the pole will part from the normally-closed contact and establish a new connection with the normally-open contact. When you switch off the power,
the pole should part from the normally-open contact - and return to the normally-closed contact.
Your relay may have several sets of these change-over contacts. But the technique is always
the same. Identify a pair of pins that separate when power is applied to the coil. One of those
pins is a pole. It will establish a new connection with one of the stand alone pins. And that pin is
the normally-open contact. There are countless different types of relays - too many to consider
here. I have described the behaviour of the standard - common or garden - type. The majority of
relays are of this type. But - there are exceptions. Some relays have more than one pin
connected to a contact. For example - the pole of the G2E is connected to two pins. These have
no normally-closed contacts at all. Some relays have two coils. These are designed to reverse
the direction of DC motors. Some relays have built-in latches that keep the relay energized after
power to the coil is cut. Some relays have the transistor switch built-in - and require an
additional small base current to energize. Some relays have the suppressor diode built-in. So to avoid a short-circuit - the power connections to the coil - MUST be made the right way round.
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Related Articles. Find and remove the relay. The relay should not be tested while it is connected
to the circuit. The relay is typically located in a place where larger electric parts are placed. In a
car, this is likely a relay or fuse box. Use your fingers to unplug the relay from the socket in
which it is placed. Note the relay position. The positioning and polarity of relays and fuses
should be printed on the inside of the relay box or fuse box cover. Note the position of the relay
that was removed so that it may be replaced in the proper position and orientation. Find the
relay characteristics. The relay will have 4 pins; 2 will connect to the control circuit and 2 will
connect to the high power load. Identify the relay as an ISO mini type. ISO defines mini relays
with the control circuit connected to pin 86 and pin 85, and the load circuit connected to pin 30
and pin 87 or 87a. There will be only 1 second load pin, 87 or 87a, not both. The ISO defines this
type of relay as 1 inch 2. An ISO micro relay has the control circuit connected to pin 86 and pin
85, and the load circuit connected to pin 30 and pin 87 or 87a. The control circuit will be
depicted as a coil of wire on the surface printing of the relay. The load circuit will be depicted as
straight lines with a dot or circle on the end of one of the lines. If the 2 lines are depicted as not

connecting at the circle or dot, the relay is a normally open NO relay. If the 2 lines are depicted
as meeting at the circle or dot, the relay is a normally closed NC relay. It is important to know if
the relay is NO or NC during further testing. Determine if the relay is internally protected against
voltage spikes. A relay with internal protection will have a diode symbol shown on the package
drawing connected around the control coil. The diode symbol will be a triangle with a line
attached perpendicularly to 1 of the points. The line shown on the diode symbol will indicated
the positive polarity end of the diode. Confirm the integrity of the relay load connections. Use a
digital multimeter DMM or analog ohmmeter to measure the resistance across the load
connections of the relay. The reading should be open infinite ohms on an NO relay and short 0
ohms on an NC relay. DMMs and analog ohmmeters are available in electronic parts and hobby
stores. Apply power from a test power supply to the control circuit. The voltage applied should
be that of the rating of the relay. This rating will be indicated on the relay. If the relay has been
determined to be voltage spike protected, positive power must be applied to the pin that
connects to the positive polarity end of the relay internal diode. If the relay has been determined
to not be voltage spike protected, the test power source may be connected to the control pins of
the relay in either direction. Listen for the click. When power is applied to the control circuit, a
slight click should be heard as the relay activates. Determine the transition of the load
connectors. Use the DMM or analog ohmmeter to measure the resistance across the load
connections of the relay. The reading should be short 0 ohms on an NO relay and open infinite
ohms on an NC relay. Confirm the current carrying ability of the load connectors. With the relay
in the configuration that has the 2 load pins connected, place the test voltage on 1 of the load
pins of the relay and an automotive test light on the other load pin of the relay. The automotive
test light should light. Automotive test lights are available at auto parts stores and hardware
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VZ Commodore I getting really hot on my model Commodore. I have replaced the shroud and
fans and relays but they still get hot. What should I do? Include your email address to get a
message when this question is answered. Submit a Tip All tip submissions are carefully
reviewed before being published. Related wikiHows How to. How to. Co-authors: 9. Updated:
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operated electrically rather than mechanically. Although there are various relay designs, the
ones most commonly found in low voltage auto and marine applications are electro-mechanical
relays that work by activating an electromagnet to pull a set of contacts to make or break a
circuit. These are used extensively throughout vehicle electrical systems. This is the most
common reason and useful where an in-line switch or the existing circuit does not have the
capacity to handle the current required. For example, if you wanted to fit some high power work
lights that come on with the headlights but there is a risk that they would exceed the capacity of
the existing loom. High current capacity wiring and switches cost more than lower current
capacity versions, so by using relays the requirement for the more expensive components is
minimised. You can use a single input from one part of an electrical system e. Although these
logical functions have now been superseded by electronic modules for OEM designs, it can still
be useful, fun and often more cost effective to use relays to perform them for some after-market
projects particularly where you have a bespoke application. Note: In this article we are going to
focus on ISO mini or 'standard' relays which have a 1" cube body and are the most commonly
used in vehicle electrical systems. A copper coil around an iron core the electromagnet is held
in a frame or 'yoke' from which an armature is hinged. One end of the armature is connected to
a tension spring which pulls the other end of the armature up. This is the relay in its
de-energised state or 'at rest' with no voltage applied. The braided bonding strap provides a
good electrical connection between the armature and yolk, rather than relying on contact
between the armature pivot point alone. The coil and contact or contacts are then connected to
various terminals on the outside of the relay body. When the coil is supplied with voltage a
magnetic field is generated around it which pulls the hinged armature down onto the contact.
This completes the 'high' current circuit between the terminals and the relay is said to be
energised. When voltage is removed from the coil terminal the spring pulls the armature back
into it's 'at rest' position and breaks the circuit between the terminals. So by applying or
removing power to the coil the low current circuit we switch the high current circuit on or off.
The coil circuit simply switches the high current circuit on. The following simplified circuit

diagram is often used to easily understand how a relay operates:. Normally Open relays are the
more common type. These have two contacts connected to a common terminal. This is based
on standard switch terminology. The terminals on the outside of a 4 or 5 pin mini relay are
marked with numbers as shown below:. The automotive ISO mini relays we have been looking
at above are typically available in two types of pin layout designated Type A and Type B layouts.
These layouts are shown on the two 5-pin relays below pin 87a not present on 4 pin relays :.
You will notice that on the Type B layout pins 86 and 30 are swapped over compared with the
Type A layout. The Type B layout is arguably easier to work with as the connected terminals are
in-line, making the wiring easier to visualise. If you need to replace a relay make sure you use
one with the same terminal layout as it is easy to overlook if you're not aware of the difference.
The terminal widths used on 4 and 5 pin relays are almost always 6. The 9. Relays can look very
similar from the outside so they normally have the circuit schematic, voltage rating, current
rating and terminal numbers marked on the body to identify them. This shows the basic internal
circuits including any diodes, resistors etc. The operating voltage of the coil and high current
circuits. Typically 12V for passenger vehicles and small craft but also available in 6V for older
vehicles and 24V for commercial applications both auto and marine. This is the current carrying
capacity of the high current circuit s and is normally between 25A and 40A, however it is
sometimes shown as a dual rating on changeover relays e. Tip: Knowing the coil resistance is
useful when testing the relay for a fault with a multi-meter. A very high resistance o r open
circuit reading can indicate a damaged coil. Terminal 87 is linked to pin number 87b, giving
double outputs from the single NO contact. The armature contacts both terminal 87 and in this
case 87b at the same time when the coil is energised, creating a dual NO output. Relay with
integrated fuse. A blade or ceramic fuse is connected between terminal 30 and the NO contact,
providing built-in protection for the high current circuit. The fuse is normally mounted in a
holder moulded as part of the relay body so it can be replaced if it blows. Relay with diode
across the coil. A high value resistor performs a similar function to that of the diode in the
previous configuration by absorbing the high voltage spikes created by the collapsed magnetic
field on de-energisation of the coil. The disadvantage of a resistor is that it allows a small
current to flow in normal operation of the relay unlike a diode and is not quite as effective as a
diode in suppressing voltage spikes, but it is less susceptible to accidental damage because
resistors are not sensitive to polarity i. ISO micro relays are, as the name suggests, smaller than
ISO mini relays and designed for use in applications where space is at a premium. They are
rectangular in section and narrower than a mini relay with a slightly different pin layout, and are
typically available in 'make and break' and 'changeover' configurations, with and without
suppression diodes. There are other relay designs that are used for some more complex
applications in vehicle systems. They are still based upon the principle of switching higher
current circuits using smaller current circuits but often combine this with electronics to perform
special functions: Some examples are:. These more complex relays can have up to 9 pins of
various sizes. This increase in the number of terminals over the standard 4 or 5 in more simple
relays is often necessary because additional connections can be required for the in-built
electronics e. This simple circuit uses the power feed to the headlight main beam bulb as the
trigger to energise a relay. The high current circuit in this relay feeds power to the driving light
bulb, so every time headlight main beam is selected, the coil is energised and the driving lights
operate. Note: It is important that the new power feed to the driving lights is fused appropriately
see our Knowledge Centr e fusing guide. Tip: It is a good idea to use a separate relay for the left
and right hand driving lights and have them switched independently from the left and right hand
main beams. This way, if a relay on one side fails the driving light on the other side will still
work. Adding a buzzer that warns when you've left your headlights on. This circuit is designed
to alert you that you've left your lights on by activating a buzzer when you open the driver's
door. If the headlights are on and the driver's door is opened, the door switch will complete the
coil circuit which will complete the high current circuit to the warning buzzer. A warning light
could easily be added in parallel to, or used instead of, the buzzer. Also connects in parallel to
terminal This is a clever little circuit involving two relays and a momentary switch and is more a
of a 'logic' circuit than one used to switch a high current with a low current. Once the ignition
key is in the IGN position, you press and release the momentary switch and then turn the key to
the START position and fire the engine as normal. This has the effect of keeping the coil
energised after the button is released note that whilst the button is pressed there is 0V between
terminals 86 and Terminal 87 also sends power to the coil of Relay 2 which enables the starter
motor solenoid connection, ready for when the key is turned to the START position. When the
ignition is turned off the power to the coil of Relay 1 is cut which cuts the power to the coil in
Relay 2 and breaks the starter motor solenoid circuit, so the engine cannot be started again
without going through the above routine. The momentary switch can be mounted out of sight

and acts a simple starter inhibit security device. This supply also feeds the other side of the
momentary switch. Need some hints, tips or guidance on 12V electrics? Visit our Knowledge
Centre for a wealth of useful information. Watch our YouTube "how to" guides here. We accept
telephone orders Call Relay Guide Overview What is a relay? Why might I want to use a relay?
There are several reasons why you might want or need to use a relay: Switching a high current
circuit using a lower current circuit This is the most common reason and useful where an in-line
switch or the existing circuit does not have the capacity to handle the current required. Cost
saving High current capacity wiring and switches cost more than lower current capacity
versions, so by using relays the requirement for the more expensive components is minimised.
Activating more than one circuit from a single input You can use a single input from one part of
an electrical system e. All Rights Reserved. Company Reg no. Business Hours: Mon - Fri 9am 5pm. Email: sales 12voltplanet. Product Categories. How they work When the coil is supplied
with voltage a magnetic field is generated around it which pulls the hinged armature down onto
the contact. The most simple form of relay. Two circuits terminals 87 and 87a have a common
terminal When the relay is at rest 87a is connected to 30, and when the relay is energised 87
becomes connected to 30 but never both at the same time. Relay with double output. Adding
driving lights that come on with the headlight main beam. Terminal 85 - Connect to a suitable
earthing point on the vehicle chassis. Adding a hidden switch that must be pressed to enable
the vehicle to be started. A relay is basically a switch but not like a switch that's on a wall. A
wall switch relies on someone to flip it which will then control a light or some other type load. A
relay is switched by electrical power and not a human. This is done by energizing a coil which is
internal to the relay and by energizing the coil, the relay changes state just like a wall switch
would. Therefore when you energize a relay, you are switching circuits off and on. Relays have
many purposes and are used in a variety of ways such as electronic circuit boards, machines,
appliances, automobiles and the list can go on. The main purpose of a relay is to switch
electrical circuits off and on at given times and allow circuits to be automated. A great
advantage with relays is the ability to switch many different circuits of different voltage types all
at once by using the same relay. Wiring Relays Although relays come in a huge variety of
designs, shapes and sizes, They all basically work with the same concept. I'm going to be
covering some industrial relay logic and the images you see here are some of the most common
types used for industrial controls also called machine controls. These images show a square
3-pole relay and it's socket on the left and a round 2-pole relay and it's socket on the right. The
socket is used to connect your wires to the relay. This particular relay with 3-poles means you
have 3 separate switches or what we'll call contacts. And So On. The square relay pinout shows
how the relay socket is configured for wiring. This pinout image is only a 2-pole diagram for
room on the page purposes, but you can get the picture here with this one since a 3-pole will
just have 1 more set of contacts. As you can see, there is absolutely no difference between the
square type and the round type other than the ratings on the relay. Otherwise they work exactly
the same. See my Switch Terminology Page for more on contact arrangements if you need to.
By looking at the diagram below we can go through the basic concept of a relay and how they
operate. This diagram will show you how simple it is to control motors, lights, valves, other
relays and any type load you want. In this example we are simply turning on a light. Just like
basic house wiring, we always want to control switch the hot wire. So as you can see below, L1
goes down into a normally closed switch. This means the current travels through that switch
until it see's an open switch and cannot go any further. Now the 2 MCR contacts which are
normally open as shown will now close. This allows current flow through the contacts and
energizes the light. Now to turn the light off, you simply depress the STOP button and this will
open the circuit to the relay, de-energizing the coil. The relay contacts open to their normal state
and stop the current flow to light. There you have it. A relay circuit. Now these diagrams are
known as relay logic or ladder diagrams. It's using relays to control the circuit and also the
diagram will begin to take the shape of a ladder as the relay logic grows. It will continue
downward as you will see later on. Now in the diagram below I have added a motor starter. A
motor starter is just another name for a certain type of relay that is used to control a motor.
We'll call this MTR1 Motor1. The logic here is the same as above with the exception of adding
control to the circuit so that any of the circuit below the MTR1 contact will not be hot until the
MTR1 coil is energized, which closes the MTR1 contact. How To Wire It. Here's How. An
electrical relay consists of a electromagnet and a spring loaded changeover contacts. In this
post we learn comprehensively regarding how relay works in electronic circuits, how to identify
its pinouts of any relay through a meter and connect in circuits. However young electronic
enthusiasts often become confused while assessing the pin outs of the relay and configuring
them with a drive circuit inside the intended electronic circuit. The following rough simulation
shows how the relay pole moves in response to the electromagnet coil when switched ON and

OFF with an input supply voltage. Typically this may be anything between ohm and Ohm. These
pins of the relay would signify the coil pinouts of the relay. The above simple procedure could
be applied for identifying any relay pinout which may be unknown to you, or unlabelled. Now
since we have thoroughly studied how a relay works and how to identify the pinouts of a relay,
it would be also interesting to know the details of the most popular type of relay which is mostly
used in small electronic circuits, and how to connect it. If you want to know how to design and
configure a relay driver stage using a transistor, you can read it in the following post:. How to
make a transistor relay driver circuit. This supply voltage in series with the load may be as per
the load specifications. If the load is rated at DC potential then this supply voltage could be a
DC, if the load is supposed to be an AC mains operated then this series supply could be a V or
V AC as per the specifications. If you have any circuit related query, you may interact through
comments, I'll be most happy to help! Your email:. Your email address will not be published.
Notify me via e-mail if anyone answers my comment. Dear sir, Very informative, could i ask, I
have a campervan with inverter to make v, i have a v mains hookup, my question is, what sort of
relay setup would i use to switch from inverter power to hookup power automatically? Yes your
assumptions are correct for the DPDT mains connections. The battery positive also needs a
changeover, since its needs to be transferred from the inverter powering mode to charging
mode when mains is present. That would stop any sort of charging, by mains hook-up feeding
into inverter from batteies. The SPDT relay will disconnect the battery positive from the inverter
and connect it with the charger positive supply, during the mains AC presence. The respective
relay contacts will depend on the battery Ah rating or the charging current, and the transformer
wattage. Hello Mr. Hello Sarwana, yes yoo can use the relay for the mentioned load, which will
consume not more than 4 amps. Hi, Swagatam. We have a standard 1N diode across the relay
coil as a snubber, which works just fine. However, we have to build two different types of circuit
boards, one with the snubber diode biased one direction and the other board with the snubber
diode in the other direction, depending on the PLC outputs being utilized. We want to use two
zener diodes in series, reverse biased across the relay coil so that we can build one board and
utilize either PLC output style without modifications. The relay coil common voltage is jumper
selectable. The relay draws 5. We are having trouble deciding what power rating the zeners
need to be. We would greatly appreciate your expertise on this. Thank you very much. Hi Louis,
since the current rating of the relay coil is only 5. However for greater safety you can use 1 watt
diodes which will be more than enough. Thank you so much for the rapid reply. It is important to
us that we build our boards to be as reliable as possible. I know very very little about circuitry.
Thanks to this article, I think I now understand what a relay does, thank you! However, you
seem like someone who knows controls, so perhaps you might be able to help more
specifically. After the 30 seconds, it would go back to the normal light. Instead, we want to make
a setup where someone pushes a button or flips a switch or similar interaction to view the
animals under blacklight, but it automatically goes back to the normal light after. Hi, please
provide the electrical specifications of the black light and the day time timer, are these operated
with V AC? Just wanted to say thanks for a great tutorial on relays. The explanations,animations
and pics helped this beginner grasp relay concept and uses. Keep up the good work. I want
something that will enable me not worry about this
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, with the use of those 11pin square base 40A relay so that when it is time for charging, the
inverter terminals can still be on the battery, as well as the charger terminals, without current
going into the inverter. Hello Jerry, you will have to find the pin diagram and internal
configuration of the relay. Once you find it you can easily configure it for the required
changeover and switching. Without seeing the schematic or the pin diagram of the relay it may
be difficult to judge its operational details. You'll also like: 1. Comments Your Comments are too
Valuable! But please see that they are related to the above article, and are not off-topic! Cancel
reply Your email address will not be published. Search Related Posts for Commenting Search
this website. Hello sir, thanks for the info. But what about the square based 11 pin relays? We
use cookies to ensure that we give you the best experience on our website. If you continue to
use this site we will assume that you are happy with it.

