Sensor location 3 6 engine diagram

I like to write about automotive topicsâ€”particularly DIY stuff and auto concepts. The main
responsibility of this controller is to get information from sensors and run certain actuators. In
the case of any errors, the ECU shows a check engine light on your dashboard. We will discuss
where and why sensors are placed in certain positions and give some insight as to how or what
the sensors sense. If you are a DIY person, then you could even open up the sensors yourself
and clean them for optimum signals to reach your ECU. Like humans, a vehicle needs to
maintain a specific temperature in order to function properly. Too cold, and the vehicle will
drink too much petrol. Too hot and the head gasket could leak. Coolant is a liquid used in the
vehicles radiator of the car to maintain the temperature at which the engine can perform at its
optimum. The engine coolant temperature sensor simply tells the car's computer ECM the
current temperature of the vehicle. When the temperature of the coolant reaches between 75
and 95 degrees depending on the manufacturer specifications , the ECM instructs the radiator
fan to turn on and start cooling down the liquid. The cooler the air, the better the performance of
the engine, which is probably why you might have noticed a difference in the car's performance
on a summer night as compared to the day. The baro sensor measures the ambient air
pressure, which tells the ECM the current altitude of the vehicle. If you're driving in the
mountains you'll need less fuel, because there is less oxygen in the atmosphere and therefore
less oxygen in the engine cylinder. The ECM will adjust the fuel injectors "throwing time" or
pulse width accordingly. The map sensor detects the vacuum pressure created inside the intake
manifold of the vehicle and sends the engine load information to the ECM. The ECM will adjust
the fuel injectors pulse width accordingly. Note: Baro and MAP sensors look and work in a
similar fashion, therefore only one of the two sensors will be found in one engine. The sensor
contains a heated sensing element, as shown in the picture above. The temperature of this
element has to be kept constant, but is cooled by the air passing through the intake. The MAF
sensor produces more current to keep the temperature at the level required by the
manufacturer. There is a small computer in the MAF which calculates the internal current flow to
heat the element, and by using this figure it can calculate the volume of air going into the
engine as well as the air density and temperature. The ECU uses this information to adjust the
injector pulse width and spark ignition timing. I just added this actuator for the DIY enthusiast.
There are two coolant pipes connected to the housing, which you can see on the far right of the
picture shown. The black piece shown in the picture is a magnetic actuator which rotates the
valve shaft allowing it to open and close as required by the ECM. The RPM will then drop down
to and remain steady at approx rpm whenever there is an extra load on the engine the idle
controller adjusts and compensates for the load appliedâ€”for example, switching from park to
drive mode in an automatic transmission vehicle, or even when you switch on your air
conditioning. You can also adjust the idle speed of the vehicle by loosening the screws on the
actuator and rotate the actuator. The default setting of the actuator is normally in the middle.
The result: The became a gas guzzler, consuming about 30 litres of petrol about 7 gallons in 30
km about 18 miles. I guess we learned the hard way. A newer system for the throttle control
came in and newer models of vehicles, in which a throttle cable is no longer used. A sensor has
been placed in the accelerator pedal and the TPS sensor has been replaced with a throttle
position motor. The camshaft position sensor CMP is electro-magnetic and produces a voltage
when a metal object moves past. This sensor is responsible for telling the ECM the current
position of the camshaft. With this information the ECM can calculate which valve is open and
throw fuel through the injector into that cylinder. This sensor is very similar to the cam position
sensor in functionality. It is responsible for telling the ECM the exact location of the crankshaft
as well as the RPM rotations per minute of the engine. With this information the ECM knows the
position of each piston in each cylinder. Using the cam sensor readings, as well as the crank
sensor readings, the ECM knows exactly which injector needs to be activated. The
synchronization of the cam and crank shafts in an engine is the key to engine performance. This
synchronization is also referred to as the engine timing. With the correct timing you will get the
fuel and spark delivered at the right time. The oxygen sensor O 2 is responsible for "smelling"
the exhaust fumes and detecting the oxygen content in order to make sure the engine is
consuming the right amount of fuel. The ratio maintained by the ECM is There are two types of
oxygen sensor: zirconia or titania. These are materials which can detect oxygen and produce a
voltage. The voltage range falls between 0. I normally use a vehicle scanner to check the
maximum and minimum readings of the oxygen sensor. If I see both peaks, then I know the
sensor is working fine. If the voltage max is 0. Sometimes the sensor produces a constant
voltage but does not fluctuate. This generally means the sensor needs to be replaced. The
knock sensor contains a piezoelectric crystal. This crystal is able to detect mechanical stress
and produces a voltage when the car knocks or pings. Under heavy acceleration, it sends
signals to the ECM and the ECM retards the ignition timing to compensate for the knocking,

which in effect protects the pistons and rings from damage. Knocking also occurs when using
low-grade fuel and having the knock sensor allows you to use different grade fuels without
causing engine damage. If a sensor fails and gives abnormal readings, for example a coolant
temperature sensor giving a constant reading of o, then the ECM goes into fail-safe mode. This
means it basically ignores the values of the sensor at fault and tries to either calculate the value
of the failed sensor or assumes a constant reading so the vehicle can keep running. Some
faliures like a crank sensor or a MAF sensor will result in the vehicle not starting at all. Content
is for informational or entertainment purposes only and does not substitute for personal
counsel or professional advice in business, financial, legal, or technical matters. No trouble
codes now, any idea which direction to take? Answer: Confirm the TPS is installed properly.
Sometimes it does not rotate if in the wrong position. With the ignition on press, the accelerator
pedal and either use a multimeter on the sensor wires or using a scanner make sure the voltage
is approx 0. At wide open throttle, it should be approximately 4. If these are correct then Make
sure IACV is set to the middle point of the 2 screws making sure there are no air leaks in the
throttle area. You can use some silicone to ensure that. Some vehicles like Chevrolet require a
throttle reset through a scanner. It will never run properly until you reset using the scanner. If
problems persist then send me an email with a snapshot of diagnostic voltages at idle running
engine and another snapshot after quick heavy revs Question: After cleaning my Honda Accord
4 cylinder 2. My car starts to run, then stalls out and will not start back up. What's the problem
and what should I check? If I drive off in the morning, the engine warning light comes on after
about 5 mins. The car otherwise runs fine. If I start and then stop before driving off in the
morning, the warning light does not come on at all. I'm wondering if the fault could be related to
an ECU remap I did. Firm that did the remap is adamant that the fault isn't related. Is that true?
Even though the vehicle shows and ECT error there is an underlying problem which will not fix
the problem even if you change sensors. I would say first, check the fuel pump pressure when
you turn they key in the ON position priming; without starting the engine. Second; check if your
Catalytic converter is choked if you have problems with fuel consumption. In another source,
the code given is associated with overheating and a blown head gasket or even a minor timing
belt issue. Try to eliminate the easier ones to see if it works. Answer: Heater location is inside
the O2 sensor. Question: My Ford Mustang 4. Why is this the case? Question: My Nissan sunny
model cranks but does not pick up and the injectors do not spray fuel. What can I do? Question:
Can my Toyota car without a camshaft sensor make itself consume fuel? Can I clean the
exhaust sensor to make it work again? Answer: If the exhaust sensor is dead it will not work
again. If the readings are not in the correct range then cleaning can improve it. Excessive fuel
consumption is only if the MAP sensor has stopped working. You will see black smoke come
out of the exhaust if that is the case. If that is not happening then your fuel filter could be
choked and needs replacing or valve clearances need to be checked especially on the exhaust
side. Question: My car is mark 2 2. When I start it, I notice a smell of fuel and the fuel
consumption is a little high. Answer: Not exactly sure. Some sources say in the air filter box in
the engine bay and others say in the dashboard. You could follow the sensor wiring loom to get
to the PCM. Answer: You will get a check engine light which will indicate it is faulty. If there is
no indication then it is fine and the problem is somewhere else. If still in doubt then replace it.
Question: My Cadillac cts 05 has a code reading u and check engine light and will not go over
2rpm would like to know what's wrong? Answer: A bit of a serious issue with either the wiring
or the control module. The ECM cannot pick up signals from either the engine or the
transmission modules. A rat could have eaten up the wires or the connections may be loose. If
all good then try changing the controller units. Continuity test between the cables to find faulty
cables. The problem lies in the main network of cabling; not the sensors. It will continue to stay
in limp mode 2mph until the issue is fixed. Answer: No. A module is a separate ECU that
controls the transmission. Sensors give the module information. Have a look at the
transmission control module article I have written to get more info on the types of sensors used
with the transmission control module. Question: My Toyota Camry's temp gauge always go
halfway and never go higher even my Cooling fan failed. So I test my coolant sensor by an Ohm
meter and the sensor terminal Voltage by Voltmeter and the reading is ok. Is there a possibility
that the ECM reading is offset and need to be calibrated? Answer: If the reading is ok then keep
using it. Question: If my temperature gauge is not working at all does this mean all the sensors
have problems? Answer: If the temperature gauge or any sensor fails you will get a check
engine light. When this happens the car uses default values set by the manufacturer. Question:
Vauxhall Corsa 1. Answer: Sounds like the ECU is keeping the car in limp safety mode. You
need to check with a scanner to see what could be causing it. Question: Other than engine
sensor signals, name three other inputs signals an engine control module might receive?
Question: My land cruiser shows a code with autel master cylinder scan, cylinder pressure

sensor. Where is the location of this sensor? Answer: On the brake master cylinder. Look for
grips near the brake fluid reservoir. It could be a broken wire, or the grip may not be on
properly. If everything seems ok then try replacing the sensor. Question: My Toyota Auris Rx 1.
Answer: The cooling fan works with the thermal switch. The thermal switch will have a certain
point I. Your vehicle also has a thermostat valve which allows for the rotation of coolant within
the engine. This valve also has a set temperature at which it will open to allow the cold coolant
to enter the engine. Now if you have a thermal switch which is set to run when the coolant
reaches 93 degrees and also have a thermostat valve that allows for the rotation of coolant at
approximately 87 degrees then the vehicle does not need the fan. It will only engage in very hot
weather where the radiator cannot cool the contents coolant quick enough. Question: How
should I troubleshoot a changing sound from the mainfold and a bad sound on the top? Check
your valve clearances also known as rocker arms or tappet adjustments. Make sure the gaps
are correct for all the valves. This usually starts with missing at higher temperatures and ends
with stalling. Another reason could be the fuel pump heating up and causing the stalling.
Replacing the fuel pump will solve this. Also check the coolant and air temperature sensor
readings to make sure they are working in an acceptable range. If not then clean; if still causing
trouble then replace. My Toyota Vista Ardeo has been stalling on the road especially when the
temperature is high. Is it the problem of sensors. Kindly help. I can help more precisely if I know
the codes. I am having problems with my Ford F 3. Having problems with idling, loss of power,
fuel economy loss, overall bad performance. I am a diy person so did some diagnostics for.
Also had gas in crankcase.. I have replaced all 4 oxygen sensors, I have replaced all 3 map
sensors, I have replaced high pressure fuel injector pump and I just put a salvaged ECM in it
and had Ford dealership reprogram it for my truck and it through 13 more codes like multiple
cylinder failure and some of the same codes for things that I have already replaced. I'm thinking
injectors are stuck open but not really for sure and that has been my problem thus far. Have any
insights that could help? Ramiro : I only have data for the 1. In the 2. So basically one controller
for both engine and transmission. Hope that helps. I have a Mazda3 with a 2. Other Mazda3 have
a TCM located under the battery box but no this one,. Somewhere near the crank shaft. Usually
has a thick black coating with two wires in it. Kolopen Brown,email-bkolopen yahoo. Make sure
you clean the grips and points with an electrical contact cleaner spray. Try adding an earth wire
to the ECU box. If none of these work then look at replacing the ECU. I was scanning my smart
forfour. I also used throttle body spray to clear the carbon inside the metal shell. Try cleaning
before replacing. If no error codes then all the sensors are working fine. You can find the wiring
diagrams online but need to know your engine code. I want to check its wiring case I am feeling
some problems in its drive. Please help me for the following,. They are not sensors; which
sense things but actuators which can do a single task create spark and are told by the ECM
when to do it depending on a few other readings such as the timing etc. You will have to get that
checked first before thinking about other things. Everytime the check engine light comes on it
says PCM or all cylinders are misfiring can you please tell me why? You will find these sensors
in every efi vehicle as these are the core sensors to keep a vehicle running. The chips on them
are similar to other Toyota computers so you might be able to get one from a wrecked car. The
most common problem in toyotas were the injector chips got burnt. You can replace them with
other Corolla models. Ping me again if you need more details. My toyota duet EJ-VE engine
computer box got damaged. Where can i get a new or used one. Maf-intake hard rubber flex
duct vacuum leak God Bless!!! Step 2: While pressing the trip meter reset button, set the engine
switch to the "ON" position. Step 3: Continue to press and hold the button until the trip meter
displays "" till all 6 "0" clears. Sounds more like your immobiliser with the keyfob May need
reprogramming. Get that checked first. Engine light stays on at ignition. It will switch off once
the vehicle starts and it checks if all systems are ok. First check security system and make sure
immobiliser is working ok. Second check the battery voltage. Next check for air leaks in the
intake area. Next check If the injectors are working or not; next check if you have a spark or not.
Next check engine compression. If all is fine then try changing the crank sensor and if it has a
MAF sensor then you may have to replace that too. Let me know if there is anything else. I'm
driving jetta 4 1. Toyota haice. Jeffrey : sounds like your throttle position sensor is not on
properly. Located on the other side of the accelerator Cable I have a Toyota camry 3s fe engine
done engine overall a couple of days ago but ever since that day the fuel consumption became
high now takes 1 litre for 3 km which is very and extra bad for a 2. Most of the times I notice
black smoke what might be the problem. Rajesh : you might have to replace the engine coolant
temperature sensor. Follow the radiator pipes to the thermostat valve; there will be a 2 wire
sensor in that place. My toyota hiace With a 2 kd ftv diesel engine fan does not start when
engine gets hot.. You will need to use the ecm for that specific engine. It will have to change
every time. If problem persist then get the air sensor checked again. Hi i had a problem with my

nissan almera model 16 valve,the airflow sensor was giving me problems i had it replaced,now
my car is heavy on fuel and idling is going up and down If the pressure drops there is a leak.
You can connect it to the fuel injection rail. My Toyota model, I was going to working one
morning and all of a sudden it start jucking and the check sign came up, as well as it won't
quick start, I have changed my fuel filter and bump but still, pls what can be the problem.
Sounds like your idle air control valve needs cleaning. Ask a mechanic to clean the throttle
body and idle control valve. It should be ok after that. Am having some problem with my Toyota
corolla, 1NZ engine. Since then, its has been starting and off, ,call an electricians to check,
nothing has found faulty so far, but the last thing to check is the crankshaft sensor or so, pls
any one with useful solution can help. Billy : sometimes simply unhooking doesn't work. You
might have to put a wire to connect both points on the grip you removed to get it to work.
Depends on the circuit used in your car. Try putting in a jumper wire and see if the fans work. I
unhooked my temperature sensor and they didn't come on then I hooked them back up and
turned AC on and they still won't come on changed relays and checked fuses they are all good
just wondering what the problem could be? I have a problem my Skoda fabia is late staring
problem. Would u like to help how to fix this problem. You will need to get your key
programmed to work with the immobiliser of the vehicle. Look for someone who does key
programming in your area. Secondly check to make sure there are no air leaks in the intake
system. If all good and problem persists then you may have to replace the sensor. It would be
better if you can find a similar vehicle and change the map sensor to see that it takes the
problem away before purchasing a new one. I would advise to get the car scanned with a
diagnostic tool to confirm; then replace the sensor. My car it's producing blacksmoke and
engine light is on. It's a 3s engine light diagnosis. This sensor is mounted right at top conner
driver side of the radiator. And if it goes bad will stop the the radiator. It has the tendency of
kick starting the radiator fan and shutting it down based on instructions from the ECU. It also
has the tendency of kick starting your radiator fan even when your engine has shut down for a
while due to incomplete cooling cycle required for the health of your engine. There is a
temperature sensor attached to the body near the hose coming from the radiator and some cars
like honda civic have a second temperature sensor on the radiator. There is a thermostat valve
which allows the colder water to flow into the engine but no module sensor. No doubt that, it's a
very intellectual explanation. I am highly pleased to the better analysis of automotive sensing
components. Have a good days. Allah hafej. Newer cars a motor fixed with the throttle body. An
additional sensor is placed under the accelerator pedal known as the accelerator pedal position
sensor which controls the throttle body motor. Nothing happens if you only have a MAF At the
end of the day these values are required by the ECU therefore it will have to be given one way or
the other so that further calculations can be made on how much fuel to deliver in the injectors
etc. Sorry I didn't ask the question clearly. Is it possible to get readings from ECM? For ex,
coolant temperature, intake air temperature, ambient temperature, engine temperature, engine
rpm etc If yes, what kind of devices can be attached to get the readings from ECM? American
auto manufacturers were on a roll in the s. Designing was very competitive, and, through
hot-rodding, engines and horsepower increased dramatically. Thus, the American Muscle Car
was born. Many people purchasing RVs have no real camping experience, so RV campgrounds
are being inundated with requests for their people to do things that are the RV owner's
responsibility. RV owners need to learn how to perform their own site maintenance. Intake
manifold leak diagnosis can be tricky but you can use a few simple techniques to diagnose the
problem. Don't let trouble code P or P leave you without your ride and, worst of all, with an
expensive repair bill later on. A basic knowledge on the electronic fuel injection system
eliminates the guesswork in the calibration of LPG-powered cars. Here are eight simple tips to
help give tires more traction in the snow. Experienced RV campers know what they need to do
to find a great campsite when they travel. Motorcycle helmets are trendy items that reflect your
personality. What type of helmet do you want for yourself? Paying for air is annoying. Here is
how you can find free air, and also how to set your tire pressure for the best performance of
your tires and your car. Is jump starting bad for your car? You'd be surprised what you find out.
What happens behind the scenes will shock you. Learn the different signs of a bad alternator to
make a faster diagnosis. You can make some repairs using a few common tools. In , the East
German government released the horrible Trabant car on an unsuspecting Communist world.
You don't need a lot of money to start selling classic cars, you just need to buy the first car at a
good price and then do it again. If you're thinking of buying a classic VW Beetle, you need to
know a few things beforehand. Discover why the best bargain to be had is from someone who
doesn't know he wants to sell. Identifying the type of noise and when it happens can help you
diagnose your transmission problem. Auto Repair. DIY Auto Repair. RV Living. Safe Driving.
Learning to Drive. All-Terrain Vehicles. Commercial Vehicles. Automotive Industry. Automotive

History. Related Articles. By Jerry Fisher. By Don Bobbitt. By Dan Ferrell. By Victor Mangubat.
By Linda Sarhan. By Isabella. By John Dove. By electronicsguy. By Rupert Taylor. By Mary
Wickison. Typical engine data sensor and control component locations on the GM 3. Click on
numbers below image for component information. Fuel pressure regulator 2. Mass Airflow
sensor MAF 4. Throttle Body 5. Fuel Injector 7. PCV Valve 8. Coolant Temp sensor ECT 9. Evap
Purge Solenoid EGR Valve Question: where is the vehicle speed sensor. Answer: In most cars,
the vehicle speed sensor is located in the tail shaft housing of the transmission. This is where
the axle comes out on the passenger side of the trans. On front wheel drive cars. Best viewed
from under the car. Where is the map sensor on this GM v6? The MAP sensor is located in
position 7 on the picture above. The MAP sensor is on top with an electrical connector. The PCV
valve is under the sensor. The sensor and the retainer unscrew from the manifold, and the PCV
is inside. It is strictly for diesels. Where's the PCV valve located on a supercharged engine? On
the supercharged, it is located under a square metal plate, in similar location as EGR valve on
the non-supercharged. See Above. Where is the Ambient Air Temperature sensor located at?
That ambient air temp sensor is located on the front core support, in front of the radiator. Left or
right side depending on make, model, and year vehicle. On the V6, the camshaft position sensor
is located behind the water pump pulley. If you were to look at the pulley straight on, it is at
about the 9 o'clock position. Where is the crank sensor located at. Buick Lesabre v Temperature
gauge needle laying down to the right past the H. Only moves,jumps a quarter of a inch when
ignition is turned on. Bad temperature sensor? The temp sensor only gives a reading to the
gauge with the key ON, so this is most likely an instrument panel cluster gauges problem. Ok I
replaced that temperature sensor in the photo above, and the new one I got had just two
terminals, while the old plug has three receptacles. Sounds like the parts guy gave you the
wrong sensor. Some cars have 1 for the gauge or light, and another for the computer. Where are
the air bag sensor location s? If you are referring to the front end discriminating sensor, that
depends on which airbag sensor you are referring to, and what make, model and year. I have a
series III 3. Hard suction when removing oil cap Replace PCV valve and seal and spring..
Problem still there.. If the PCV valve and O rings are not the problem, then the lower intake
manifold gaskets probably are causing your problem. There are 2 other sensor where my MAF
sensor is what are they? There would be a Intake Air Temperature sensor that is located in the
rubber boot to the throttle body. And depending on the year of your vehicle, there could be an
Idle Air Control Valve, that is just past the MAF sensor and on the throttle body. I have a Pontiac
and it had a check engine light on that read TPS sensor low voltage. I cleared the code and the
engine died and won't start anymore. Mine is 0. TPS voltage should be around. If you are
showing 0, check each wire at the connector by pulling on them to see if one breaks. Q and A
Main. How Things Work. Hey there. On your Tribeca Subaru, the sensor is on the rear of the
motor near the flywheel side under a protective cover that is accessed after the air intake
chamber is removed. Q: Where is the crankshaft sensor located on the 3. Replacing crankshaft
sensor My car has miles. My car has an automatic transmission. Jay Safford Automotive
Mechanic. The statements expressed above are only for informational purposes and should be
independently verified. Please see our terms of service for more details. Home Questions. I
replaced the Evap control selonid and am still having trouble fueling. What could it be? From
what you are explaining it does sound like a purge valve or something else in the EVAP system
is not closing properly after fueling. When this occur it causes a vacuum leak and can cause
excessive amounts of Read more. Getting 2 then 4 abs codes, brake shutters, speedo dies and
engine slowes when Brake and absolutely lights come on, You definitely want to start by
inspecting the front and rear wheel speed sensors; a failure in these circuits will result in
several other problems. Having performance problem with my Toyota Vitz. Hi there. Sounds like
the variable valve timing sensor VVT is not functioning correctly. Check the wiring harness to
the VVT and make sure that its connected. If the harness is good, then remove the harness and
remove the VVT Clicking under car when accelerating The sound you're describing sounds a lot
like an issue with your wheel bearings. This type of damage is very common on Outbacks,
especially if you enjoy light off-road driving in the mountains or hills. You indicated that you
Reduced engine light Ford F Hi there - unfortunately, this warning can be caused by countless
engine or transmission problems. Check for problems codes which cause this indication. Quite
often, this message is a protection for the transmission in particular to prevent damage. I would
Power Steering Hard Line Hose. Steel tubing is used in BOTH pressure and return lines. It is
used in relatively low pressure return lines to protect the line from mechanical damage. You can
trace both lines back from the reservoir, or the pump, to Transmission is slipping in car It
sounds like internal transmission failure. I do not remember if your vehicle has a transmission
dipstick. If so, check the level and quality. My guess would be that it is low and dirty. If it is low,
there is On interstate, engine died, idled, no power Hello there, The TPS can be a serious issue

if the car dies like it did. I would not recommend driving the vehicle until repairs have been
performed. There is no recall for this fault though there is a technical Loses power 60 mph Hi! I
believe your problems are unrelated and not caused by one another. I think it's more so
awkward timing that both present problems than anything else. You may be in need of a
tune-up. I suggest that you have Related articles. Are Are you familiar with the EGR exhaust gas
recirculation system in your car? If not, this is something all modern cars have. The purpose of
this system is to greatly reduce the amount of emissions produced by your car Symptoms of a
Bad or Failing Oxygen Sensor Common signs of a faulty car oxygen sensor include the Check
Engine Light coming on, bad gas mileage, and a rough idle. Browse other content. Crankshaft
Position Sensor Replacement. Vehicles are equipped with a variety of sensors that are used by
the PCMs to perform their intended functions. Since the introduction of GM electronic fuel
injection, the sensors have changed in form, but not function. They all have significant
importance to the PCM. At closed throttle, the TPS supplies a signal of approximately. General
Motors has used a variety of TPSs with its engines. They generally all perform the same
function of returning a voltage signal to the PCM to reference throttle angle. The top right TPS is
used with the 5. It is not safe to assume that a replacement TPS is accurate based on looks
alone. For each of these sensors, there are look-alike sensors with the same housing, but they
are not compatible. The â€” truck TPS bottom left is mounted on the throttle body toward the
bank 1 side of the engine because the truck throttle body has the electronic motor toward the
bank 2 side of the engine. The â€” Corvette TPS bottom right is mounted on the throttle body
toward the bank 2 side of the engine because the Corvette throttle body has the electronic
motor toward the bank 1 side of the engine. These sensor housings each contain two sensors.
As the throttle is opened or closed, the sensors operate with opposite voltage changes.
Although the truck and Corvette TPS look the same, they are not interchangeable. This throttle
body looks similar to the â€” truck throttle body, but is not interchangeable as the TPS and
actuator motor are on opposite sides of the housing. The Corvette throttle body has a six wire
TPS mounted toward the bank 2 side of the engine and an electronic motor toward bank 1 side
of the engine. In the event that a TPS goes bad, the entire throttle body assembly needs to be
replaced. Early sensors have slotted mounting holes that allow the sensor to be mechanically
zeroed; that is, set to a specified low voltage approximately. Late sensors are nonadjustable
and if TPS voltage at closed throttle is within an allowable range, the PCM auto-zeros the TPS
signal percentage of calculated throttle angle. The early TPS â€” allows for adjustment so that a
closed throttle signal can be adjusted to a recommended. General Motors installed
nonadjustable sensors. The aftermarket has adjustable sensors available to allow for signal
adjustment if, after an aftermarket throttle body upgrade, the PCM cannot auto-zero the TPS. An
adjustable TPS may be appropriate for poorly manufactured aftermarket throttle bodies known
to require TPS adjustment. The LS-series 4. This TPS is interchangeable among â€” LS-series
engines with the exception of electronic throttle systems. Early LS-series throttle position
sensors for electronic throttle systems are unlike any TPS used with a cable throttle system.
These sensors vary in appearance, but have the task of reporting two opposite voltages. See
Chapter 8 for more information about electronic throttle systems. This truck throttle body was
used with the 7. The pintle, attached to the electronic valve, is moved in one direction or the
other to allow engine vacuum to pull air through the IAC passage. Sometimes this passage is
dirty with carbon buildup and must be cleaned to restore proper function. The passage at the
bottom here is for engine coolant. The warm coolant temperature keeps the throttle body from
sticking in very cold weather conditions, but General Motors ultimately eliminated the coolant
passage in newer throttle bodies. Cable-driven throttle systems require air to bypass the closed
throttle blade s for an engine to idle well. Although some IAC valves appear to look the same,
they vary in pintle shape and spring tension. It is important that the IAC valve matches the
housing. The only exception is PCMs from vehicles not equipped with cable throttle. Rather
than use a redundant motor to add or remove air during idle, the TAC system uses its IAC
function to rapidly open and close the throttle blade angle for a smooth idle. Consider how
much more quickly an electronic throttle body can adjust idle airflow for engines fitted with an
aggressive camshaft. Electronic throttle systems do not use an IAC valve. The Gen III electronic
throttle systems use the TAC module to add or remove throttle blade angle to adjust the amount
of incoming air at idle. Because the throttle area is so much larger than an idle air passage,
electronic throttle systems can adjust the amount of incoming air more quickly than cable
throttle systems. For engines with aggressive camshafts, this means better control of the
engine at idle. Be sure that the IAC valve matches the year, make, and model of your throttle
body. General Motors used the same IAC from to for the 4. All other IAC valves are
interchangeable. This Ram Jet throttle body is essentially the same housing as the LT1 throttle
body. Between the two mm throttle openings and toward the bottom of the hourglass-shaped

feature is a hole that mates to the IAC passage in the lower IAC housing. On the other side of
the throttle blades is a passage that receives engine vacuum. The PCM relies heavily upon the
temperature of the engine. The engine coolant temperature ECT sensor is commonly located in
either the intake manifold or the cylinder head and measures the temperature of engine coolant.
ECT sensors were commonly located in the front intake manifold coolant passage near the
thermostat housing. This was convenient for cast-aluminum manifolds, but impossible for
LSseries engines due to the intake manifold design. LT1 engines locate the ECT sensor in the
front of the water pump. LS- series engines locate the ECT sensor in the bank 1 cylinder head.
LS-series engines have a M12 x 1. The F-Body instrument cluster requires a sending unit for
measuring engine coolant temperature. Rather than install a sending unit in the cylinder head,
General Motors used a three-wire ECT left that serves the function of a sensor for the PCM and
a sending unit for the coolant temperature gauge. The ECT sensor used with the Camaro and
Firebird has a built-in sending unit for the coolant temperature gauge in the instrument cluster.
These sensors are functionally the same as the sensor used with Gen I and II engines. This
temperature data is used to determine fuel and spark calibrations. In most applications, the IAT
is located ahead of the throttle body and in the airstream. TPI engines, however, locate a
manifold air temperature MAT sensor in the bottom of the upper plenum. Because a sensor
mounted in the aluminum plenum becomes heat soaked, a better location for the sensor is
ahead of the throttle body. The TPI engine does the same. Because of heat soak through the
aluminum intake manifold, the most accurate reading of incoming air temperature is in the
airstream and ahead of the throttle body. General Motors has used a variety of IAT sensors.
Some TPI engines use a sensor with a brass housing and visible thermistor top right ; other TPI
engines use a sensor with a steel housing and sealed thermistor bottom left. The sensor with a
steel housing can be replaced by a sensor with a brass housing bottom right. The two bottom
sensors are used interchangeably as an ECT sensor. Intake Air Temperature Sensor. These
sensors differ in form only, as their function remains the same. For speed density
configurations no MAF sensor , there are several sensors to choose from, so finding the right
sensor to fit your intake air tubing should be easy. Although the signals are the same, these two
sensors are not interchangeable without changing the harness connector. These sensors
become heat soaked as the aluminum intake manifold increases in temperature. The MAF
sensor is used by the PCM to directly measure weight or mass of air that enters the engine to
control fuel delivery. This sensor measures 78 mm in airflow diameter. This three-wire sensor
has an inside diameter of approximately 75 mm and was used with the â€” Corvette, â€” F-Body,
and GTO. A larger sensor was introduced with the LS-series truck engines and has an inside
diameter of approximately 85 mm top right. In , a slot-type five-wire MAF bottom was used with
the Corvette. The slot-type MAF can be custom mounted by welding an aluminum boss GM to
an aluminum intake tube. These sensors are interchangeable. The inside diameter measures
approximately 75 mm. The extra two wires are used with the integrated IAT sensor. This sensor
is functionally the same as the mm five-wire MAF sensor, but requires MAF frequency table
calibration changes for proper use. Its extra two wires are used for the internal IAT sensor. This
sensor is also used with the â€” Corvette and â€” GTO. The inside airflow diameter of this
sensor measures 85 mm. Engine calibrations that were set for the earlier mm MAF requires
updates to the MAF frequency table for proper fuel delivery. The LS7 6. It may be mounted in
any size of inlet tubing ahead of the throttle body. The manifold absolute pressure MAP sensor
measures manifold pressure. Its signal is used by the PCM to control fuel delivery and ignition
timing. All that is required is a vacuum hose from the intake manifold plenum to the sensor. The
LS3 intake manifold accepts a different sensor bottom right that is not physically
interchangeable with the other LS-series MAP sensors. Although the signal to the PCM is
basically the same, it is best to choose the sensor you want to use before tuning your PCM to
avoid any potential differences in the signal voltage range. Most MAP sensors are suitable for
up to 1-bar intake manifold pressure. Without a supercharger or turbocharger, intake manifold
pressures do not exceed 1 bar. When forced-induction pressures exceed 2 bar, such as with the
Turbo Trans Am, a 3-bar sensor is required. It is mounted to a bracket on the side of the â€” TPI
plenum and uses a vacuum hose elbow connection to a fitting in the intake manifold plenum
chamber. These 2- and 3-bar MAP sensors use the same housing as the 1-bar MAP sensor, but
because the connector key configuration is not the same, the 1-bar green harness connector
must be changed to the orange harness connector. This rubber seal may also be used with 2and 3-bar remote-mount MAP sensors. Other applications do not require this seal, as a vacuum
hose may be installed between the MAP sensor and a fitting on the intake manifold. Be careful
to choose the proper MAP sensor for your engine configuration. Regardless of MAP sensor 1-,
2-, or 3-bar , the output range is 0â€”5V. The manifold-mount MAP sensors are available in three
different housings. However, the sensor is bolted to the front of the intake manifold and sealed

with a rubber seal GM General Motors used this same design with the Ram Jet intake manifold.
These 2- and 3-bar MAP sensors are a direct fit to the LT1 and Ram Jet intake manifold, but
because the connector key configuration is not the same, the 1-bar green harness connector
has to be changed to the orange harness connector. These intake manifolds use plastic
attaching tabs that break if you are not careful. The Ram Jet engine also uses this MAP sensor,
but is attached to the side of the intake manifold with a metal bracket. These 2- and 3-bar MAP
sensors are a direct fit to these truck-type intake manifolds and Ram Jet intake manifold, and do
not require a harness connector change. It mounts to the intake manifold with one plastic clip.
The LS2 intake manifold relocates the MAP sensor to the front of the intake manifold with a
plastic attaching clip. These 2- and 3-bar MAP sensors require slight modification to the
housing to fit one of these intake manifolds. A harness connector change is not needed. Knock
sensors are used by the PCM to reduce ignition timing if detonation occurs. With varying
frequencies produced by the engine, the knock sensor vibrates to generate a small voltage that
is interpreted by the PCM as normal no ignition timing retard necessary to severe retard ignition
timing by predetermined amount. Because the knock sensor is designed for the application in
which it is used, they are not all interchangeable. The two-wire, flat-response-type knock
sensors are used with Gen IV engines left and Vortec V-6 engines right. For best results, the
knock sensor s should be located where detonation-related frequencies can be detected. The
sensor should be of a design that accurately generates the appropriate voltages to the PCM
when those frequencies occur. With the introduction of aftermarket valvetrain upgrades,
larger-cubic-inch engine builds, and other aftermarket parts that alter engine frequencies,
matching a knock sensor, its location, and PCM calibration details can be difficult. The resonant
sensor is a single-wire connection to the PCM and the flat-response sensor is a two-wire
connection to the PCM. The single-wire resonant knock sensor was introduced with early
small-block engines. This sensor typically threads into one of the coolant plug holes near the
center of the block just above the oil pan. TPI engines use only one knock sensor and, with the
exclusion of the Camaro and Firebird, LT1 engines use two knock sensors. The LS-series
resonant knock sensors left are installed in the intake manifold valley cover and use an M10x1.
The sensors look the same, but are not interchangeable. LS-series engines use a similar knock
sensor with a straight M10x1. In the LSseries engine, resonant knock sensors are found under
the intake manifold. The two-wire, flat-response knock sensor requires either an attaching bolt
or stud for attachment to the engine. The flat-response knock sensor was introduced with the
LS2 engine and with the 4. With proper calibration changes and a little engine wiring work, the
early LS-series PCM can be configured to use the flat-response knock sensors. Gen IV
LS-series engines accept the flat-response sensors on the sides of the engine block. The Gen IV
engines attach the flat-response knock sensors to the engine block with a metric bolt. The
through-hole diameter of the flat-response knock sensor does not allow for bolt attachment to a
small-block coolant drain hole. Fortunately, and because the MEFI-5 ECM requires flat-response
knock sensors, the marine market offers a mounting stud that allows for installation of
flat-response knock sensors on a traditional small-block or big-block engine. This balanced
reaction of combustion is referred to as the stoichiometric point. This is where the engine burns
fuel most cleanly while generating low emissions. A controlled You can also hear the engine run
well at idle when it is producing exhaust gases at the stoichiometric point. During the tuning
process, and while at idle, as the fuel calibration is changed to target the stoichiometric point,
the engine begins to sound unstrained and RPM increases. Upon engine startup, the PCM does
not immediately use the O2S signals to adjust the injector pulse times. In closed loop, the PCM
applies fuel trims to each bank of injectors in an effort to achieve the point of stoichiometry. At
an O2S signal voltage of mV, the PCM zeros the fuel trims and does not apply adjustments to
the injector pulse times. The PCM uses STFT to make quick, and continuously changing,
percentage adjustments to the delivered amount of fuel by adjusting fuel injector pulse times
while targeting the stoichiometric point. It may seem beneficial to allow the fuel trims to replace
calibrated fuel delivery values, so that a camshaft upgrade would not require custom tuning.
However, over time O2S performance degrades slow response or even fails, so this could lead
to the demise of an engine that is controlled by a bad O2S. Although the advertisements of
aftermarket engine control units ECUs may seem to suggest it, no engine computer can fully
tune itself. Each sensor is electronically heated because the internal zirconia-sensing element
only generates voltage when it is hotter than about degrees F. The exhaust temperatures alone
may not keep each HO2S hot enough, especially when the engine is operating at idle for an
extended amount of time. The terms bank 1 and bank 2 refer to a set of engine cylinders. Bank 1
represents the side of the engine that begins with cylinder 1, or cylinders 1, 3, 5, and 7. Bank 2
represents the side of the engine that begins with cylinder 2, or cylinders 2, 4, 6, and 8. Each
bank contains two HO2S:one before the catalytic converter and one beyond the converter. The

oil pressure sensor is a threewire sensor that returns a 0â€”5V signal to the PCM representing
engine oil pressure. Do not confuse it with an oil pressure sender used with the oil pressure
gauge only, or an oil pressure switch that allows electrical current to pass when oil pressure
exists. The PCM only knows engine oil pressure through the use of an oil pressure sensor. Its
purpose is to return a voltage that represents the engine oil pressure. Engines that have a
M16x1. They are functionally the same. Although the oil pressure sensor is not required by the
PCM, it is a useful signal to have available through a scan tool. For engines on a test stand or
dynamometer, this sensor eliminates the need for a separate oil pressure gauge. The first oil
pressure sensor was used with the Corvette. Until , all other LS-series engines were fitted with
an oil pressure sender used by the instrument cluster. The oil pressure sender was eliminated
in , and the sensor became standard with LS-series engines. The oil pressure sensor is located
at the rear of the engine near the intake manifold. All LS-series engines have M16x1. This
sensor is an excellent solution for any early small- or big-block Chevy engine. The sensor is
commonly mounted in the transmission tailshaft housing and gets its signal from a toothed ring
installed on the transmission output shaft. For transmissions that are set up with a mechanical
speedometer drive only, a dual-purpose VSS can be used to drive the speedometer cable and
generate a signal for the PCM to use to calculate wheel speed. The early TPI engine computer
required a 2,pulse-per-mile signal and the late TPI engine computer required a 4,pulse-per-mile
signal. To achieve these signals, you had to install a different set of internal VSS gears or use
an aftermarket VSS interface module. As long as you know tire size and gear ratio, the pulse
count can be changed so that the VSS PID value matches the wheel speed of the dynamometer.
Your local tuning facility can assist with VSS calibration. The camshaft position CMP sensor
supplies a percent duty-cycle signal from the camshaft to the PCM to indicate the stroke intake
or exhaust for any given cylinder. If this RPM increase does not occur, and the engine has not
started, the PCM considers the cam signal faulty and assumes the opposite stroke in another
effort to start the engine. General Motors has used several different CMP sensors that perform
the same function. The early 8. The late 8. EFI Connection offers a cast-aluminum cap right that
eliminates spark plug provision and keeps dirt and debris out of the distributor housing. The
PCM supplies a 12V reference, low reference, and receives a signal. General Motors offers
several Hall effect magnetic trigger sensors; the following sensors perform the same function.
Early LS-series engines have a CMP at the rear of the engine where a distributor is traditionally
located. The sensor gets its signal from the camshaft. Although the harness connector is the
same as the front-mount CMP, the connector cavity assignments are not the same. The sensor
gets its signal from a pattern cast into the camshaft timing sprocket. The harness connector is
the same as the rear-mount CMP; the connector cavity assignments are not the same. The â€”
Vortec distributor outputs the same percent duty-cycle signal as the Gen III engines. The Vortec
distributor requires proper orientation adjustment so that its signal falls correctly within the 24x
crank signal. The Vortec V-6 and Vortec V-8 distributors contain a CMP sensor that gets its
signal from a reluctor pressed onto the distributor shaft. This half-moon reluctor passes
through the CMP sensor to return a percent duty-cycle signal to the PCM that indicates the
stroke intake or exhaust for any given cylinder. The PCM supplies a12V reference, low
reference, and receives a signal voltage. General Motors offers several Hall effect sensors; the
CKP sensors in this book perform the same function. Several CKP sensors have been used to
read a signal from a reluctor mounted on the engine crankshaft. The 8. The â€” medium-duty
truck 7. Gen III Engines. The CKP sensor gets its signal from a reluctor ring that is pressed onto
the back of the crankshaft. See Figure 5. The CKP sensor reads from this 24x reluctor, which
has two rows of 24 teeth that are out of phase. The resulting signal consists of two different
width pulses 12 and 3 degrees that are 15 degrees apart. The â€” 8. The CKP sensor is located
at the rear of the block, just ahead of the transmission, and extends toward the crankshaft to
read a 24x signal from the crankshaft reluctor. Early LS-series engines are fitted with a 24x
crankshaft reluctor and CKP sensor capable of generating a pulse signal per degrees of engine
revolution while the engine is rotating. This 24x signal is required by the PCM for engine
operation. The â€” 4. This CKP sensor reads from a three-tooth crank reluctor 3x that is pressed
onto the front snout of the crankshaft. All 4. The â€” 5. This CKP sensor reads from a four-tooth
crank reluctor 4x that is pressed onto the front snout of the crankshaft. All 5. This CKP sensor
reads from the same four-tooth crank reluctor 4x that is used with the 5. The 4. This 3x signal is
required by the PCM for engine operation. The 5. This 4x signal is required by the PCM for
engine operation. The â€” LT1 engines are equipped with the same 4x crankshaft reluctor as the
newer small-block engines. The CKP sensor is unique to the LT1 as the harness is routed
toward the front rather than the side of the engine. The 4x crankshaft Signal is used for misfire
detection and is not required by the PCM for engine operation. Most 7. Some newer 7. This 24x
signal brings LS fuel management and one-coil-per-cylinder ignition to the 7. This reluctor is

used with a GM CKP sensor to produce a 24x signal per degrees of engine revolution while the
engine is rotating. This 24x signal brings LS fuel management and one-coil-per-cylinder ignition
to early small-block and LT1 engines. The â€” 7. Light-duty trucks with engine RPO code L29
use a four-tooth crank reluctor 4x pressed onto the front snout of the crankshaft. All L29 7. The
â€” medium duty trucks with engine RPO code L21 use a dual-pattern 24x crank reluctor with
teeth that are out of phase. Because of crank reluctor differences, the L21 engines use a
different CKP sensor than the L29 engines. However, both L29 and L21 engines share the same
timing cover. For Gen I small-block engines, this crank reluctor is used with the â€” 5. For LT1
engines, this crank reluctor is used with the â€” LT1 timing cover and 7. The â€” LT1 timing
cover has limited clearance near the crankshaft seal, so one reluctor design allows for the LT1
timing cover and the GM single-row timing set. The early gear select switch right was used on
4-speed automatic transmissions through The late gear select switch left was used with and
newer 4-speed automatic transmissions. The switches are functionally the same and even
interchange with the transmission case, but require different harness connectors. Installing a
gear select switch on a transmission not originally equipped with one such as the LT1 F-Body
4LE requires a longer gear select shaft to be installed. TPIS has designed billet-aluminum timing
covers for both small-block and LT1 engines that have adequate clearance for doublerow timing
sets and any EFI Connection 24x crank reluctor. The APP sensor is only used with electronic
throttle systems. The APP sensor receives several 5V references, several low references, and
outputs two or three 0â€”5V signals. See Chapter 8 for more information about the APP sensor.
A ground signal indicates park or neutral, and an open signal indicates that the vehicle is in
gear. This setting is not available in all tuning software packages. The PRNDL signal is based
on a combination of four wires that, depending on the selected gear, output either a ground
signal or an open signal. Although the same gear select switch was used across the same
model year, not every vehicle used the switch in the same way. For example, some wire
harnesses use the neutral safety switch for starter crank inhibit and some wire harnesses use
the neutral safety switch for a starter relay control signal. The first transmission-mounted gear
select switch carries GM This switch is easily identifiable as it has two connections. The four
cavity harness connector provides the PCM with a combination of ground signal wires to
indicate the selected gear. Many of these switches, and their harness connectors, are
considered unusable cannot be modified or used in other applications since adhesive at the
connections has bonded the harness connectors to the switch assembly. This switch assembly
is functionally the same as the early switch assembly but it accepts an improved lever lock type
connection. The brake switch has been used since the s to control R4 torque converter clutch
TCC lockup. In these early applications, the brake switch receives 12V ignition power and
passes 12V to the TCC solenoid when the brake pedal is not depressed. For applications with
cable throttle, this switch is only required with 4LE and 4LE transmissions. For manual
transmission installations, this switch is not used. The brake and clutch pedal switches are
mounted to the brake and clutch pedal mounting brackets and are used by the PCM to
determine the state of the brake and clutch pedals. The PCM uses the brake switch signal for
transmission and cruise control operation, and the clutch pedal signal for cruise control
operation. Electronic Throttle Systems. For applications with electronic throttle, regardless of
transmission type automatic or manual , the brake switch signal is used by the TAC system for
cruise control logic. When the brake pedal is depressed, cruise control is disabled. Without this
brake switch signal, cruise control is inhibited. Electronic throttle systems require the brake and
clutch pedal position signals for cruise control operation. When the brake or clutch pedal is
depressed, the TAC module disables cruise control operation. The TAC module also requires a
second brake switch signal that receives 12V with the stop lamps. For vehicles fitted with a
manual transmission, a clutch pedal position CPP switch is used to control deceleration. For
such vehicles also fitted with an electronic throttle, the TAC system uses the CPP signal for
cruise control logic. When the clutch pedal is depressed, cruise control is disabled. Without the
CPP signal, cruise control is inhibited. Some vehicles are equipped with a clutch switch that
passes 12V ignition to the PCM. These vehicles require 12V ignition power when the clutch
pedal is not depressed. The circuit is open when the clutch pedal is depressed. The PCM
requires ground when the clutch pedal is not depressed. For Camaro and Firebird only, the
early PCM receives this signal at pin 11 of the red connector and â€” PCMs receive this signal at
pin 30 of the red connector. VATS bypass signal generators are widely available on the market,
but they do nothing more than satisfy this antitheft signal requirement. Because conversions
always require custom tuning, your tuner can disable the VATS at that time within the
calibrationâ€” if for nothing more than to disable unneeded DTCs. If you liked this article you
will LOVE the full book. Click the button below and we will send you an exclusive deal on this
book. The V6 engine is one of the most reliable and widely used engines for General Motors. All

series are based off of the 3. The and engines are the same a
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s the 3. This engine is widely used on smaller GM cars. Given, the shift gear linkage is pretty
loose, but it will only start if the display screen reads PARK. What is wrong? And where do i
start, trying to fix this problem? I have dodge ram pickup. I put new spark plug and wires in it. I
gaped the spark plugs to. The motor run like it should. But when i put the truck in gear the truck
shakes like hell. I am a little miffed. Not only does my gas gushed show empty when I just filled
it but my temperature gauge stopped functioning? Could this be a fuse? Currently you have
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