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Introduction 

Pico Technology was established in 1991 and quickly became a leader in the field of PC oscilloscopes, 
data loggers, and automotive diagnostic equipment. 

Pico Technology has always been recognized for providing innovative, cost-effective alternatives to 
traditional test equipment and data acquisition products. In doing so, it has made high-quality 
instrumentation affordable. 

The equipment 

Pico Technology’s Automotive Pressure Transducer turns your PicoScope into more than just a highly 
accurate pressure gauge. It allows our automotive software to plot pressure against time, giving you 
a unique insight into the dynamic operation of your customer’s engines, as well as other pressurized 
vehicle components. All tests done with the WPS500X pressure transducer involve very little 
mechanical intrusion. For every test you do, with PicoScope you can: 

• Save the results you capture in a folder (like any PC file) and back them up into our 
Waveform Library. 

• Share the results with other users (providing a date-and time-stamp test procedure for 
future reference) 

• Replay the test results like a video 
• Accurately measure the time taken during each fluctuation 
• Compare results with previously saved tests 
• Measure even the fastest changes in the rise and fall of pressures 

You can read more about the company and our products on www.picoauto.com. 

This book 

This book gives a basic overview and introduction to the WPS500X unit, the applications for it and 
how to use it. It will also incorporate the practical tests in focus during the training.
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What is the WPS500X? 

The WPS500X is a pressure transducer which: 

• Is powered by a rechargeable battery (LiPo). 
• Has a charge time of two hours and standby time of up to eight hours 
• Simply converts pressure into voltage 
• Allows pressure to be displayed on your PicoScope, hence it is plotted against time 
• Has a rapid response time for transitions in pressure 
• Measures static and dynamic pressures 
• Is compatible with all automotive fluids 
• Has a maximum operating temperature of 80° C 

However, the WPS500X cannot resolve all engine running issues. We still need gas analyzers, scan 
tools, smoke meters, special tools, technical data, and training. 
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What can the WPS500X do? 

Use the WPS500X with PicoScope to reveal how an engine is actually performing, with minimal 
intrusion. Compression, airflow, valve timing and back pressure can all be measured in one. 

With the unparalleled resolution and accuracy of the WPS500X Automotive Pressure Transducer you 
can perform quick and accurate pressure analysis of many automotive systems. The WPS500X 
features an extremely fast 100 μs response rate and sensitivity down to 0.07 psi (5 mbar). This 
provides you with an accurate view of rapidly changing signals that span a broad pressure range. 
 
The WPS500X:  

• Can accurately measure up to 500 psi (34 bar) 
• Has ultra-fast 100 µs response time 
• Has a zoom function for enhanced analysis capabilities 
• Has an internal rechargeable LiPo battery 
• Has integrated pressure relief / bleed-off valve 
• Has auto zeroing 
• Has high noise immunity 
• Is temperature compensated 

What can it prove? 
• Petrol and diesel peak compressions. 
• The volumetric efficiency of each cylinder 
• Confirm individual cylinder valve timing  
• Valve seating 
• Efficiency of piston ring to cylinder seal  
• Timing gear wear and backlash 
• Intake efficiency 
• Exhaust flow  
• Catalyst integrity and flow 
• DPF back pressure 
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What can be tested with the WPS500X? 

WPS500X tests 

ENGINE FUEL 
Cylinder compression testing (cranking) 
Cylinder compression testing (idle) 
Cylinder compression testing (WOT snap 
test) 
Intake manifold pressure petrol and diesel 
Exhaust gas pressure pulsations 
Exhaust back pressure evaluations 
Crankcase pressure pulsations 
PCV valve operation when you have high 
crankcase pressures 
Camshaft timing evaluation (belt, chain 
and gear driven) 
Cylinder head valve sealing integrity 
Engine oil pressure testing 
Cooling system pressure evaluation – head 
gasket failure 
Radiator cap evaluation with over-
pressurized cooling systems 
Vacuum pump efficiency 
Water pump impeller  

Fuel delivery pressure, petrol 
Fuel pressure regulator test, petrol 
Fuel delivery residual pressure test, petrol 
Fuel delivery/priming pump efficiency, 
petrol and diesel 
Fuel positive priming pressure, diesel 
Fuel negative priming pressure, diesel 
Fuel delivery residual pressure, diesel 
Fuel injector back leakage test, diesel 
Fuel injector contribution evaluation test, 
petrol 
“Evaporative loss” control vacuum circuits 
and solenoids 

TURBO ENGINE MANAGEMENT 
Boost pressure evaluation (variable vane 
errors) 
Boost control vacuum circuits and 
solenoids 
Waste gate operation 

Variable induction system actuator/control 
integrity test. 
Idle control damper integrity test. 
Cruise control actuators, vacuum circuits 
and solenoids. 

CHASSIS TRANSMISSION 
Air suspension pump efficiency 
Air suspension residual pressure testing 
Air suspension control pneumatic circuits 
& solenoids 
Brake servo evaluation and integrity test 
Air suspension pump efficiency 
Air suspension residual pressure testing 
Air suspension control pneumatic circuits 
and solenoids 
Brake servo evaluation and integrity test 

Auto transmission line pressure testing 
Auto transmission governor pressure 
testing 
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Three pressure ranges = performance and versatility 

Range Pressure range Accuracy Response time Output scaling 

1 –15 to 500 psi 
–1 to 34.47 bar 

1% of scale 100 µs 10 mV/1 psi 
(500 psi = 5 V) 

2 –15 to 50 psi 
–1 to 3.45 bar 

1% of scale 100 µs 100 mV/1 psi 
(50 psi = 5 V) 

3 –5 to 5 psi 
–0.34 to 0.34 bar 

5% of scale filtered 1 V/1 psi 
(5 psi = 5 V) 

 

Zoom function 
Built-in zoom function for enhanced analysis 

The zoom function operates by removing all the voltage below 100 Hz from the signal, and then 
multiplying the remaining signal up to 100 times. For example: Let us say your transducer is 
connected to the intake manifold vacuum on a running engine at idle, with the transducer set to 
range 2 (–15 to 50 psi) and the waveform on your PicoScope is at –9 psi (-620 mbar). The fluctuation 
in the signal caused by the valves opening and closing, versus atmospheric pressure forcing air into 
the manifold, will be visible but will only make up a small portion of the overall signal. Selecting the 
zoom function will bring the waveform up to the zero line and will magnify the fluctuations, making 
an analysis of this part of the signal much clearer. 

Nothing compares to the WPS500X 

It is not unusual to require a different pressure transducer for each diagnostic test you want to run. 
The WPS500X eliminates this need by giving you one ultra-high resolution transducer that can be 
used for a multitude of automotive diagnostic applications. With three pressure ranges, a zoom 
function, a pressure relief valve and a rechargeable Li–Po battery, all enclosed in a durable housing, 
is the WPS500X a cost-effective answer to pressure analysis. 

When price, performance and versatility matter, nothing compares to the WPS500X Automotive 
Pressure Transducer. 
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Where can it be used? 

The pressure transducer has become an essential diagnostic tool to assist with a multitude of 
pressure related tasks in the range from -15 psi up to 500 psi, and so replacing the majority of analog 
gauges used today. With the ability to measure pressure against time, we can now witness rapid 
events taking place that were never visible before. The list below is just a selection of how the 
pressure transducer takes diagnostics to a whole new level (adaptors will be required): 

• In-cylinder pressure tests 
• Four-stroke cycle visibility 
• Exhaust gas pulsations 
• Intake manifold pressure fluctuations 
• Crankcase pressure measurements 
• Diesel injector back leakage tests 
• Fuel pressure tests up to 500 psi 

 

WPS500X Adaptor kit A 

The Pico WPS500X Adaptor Kit A enables you to use your WPS500X as a 
replacement for the gauge in a wide range of AST (and other Foster 
12FST) pressure testing kits. This kit enables you to re-use your 
existing adaptors and still gain the advantages of seeing pressure 
activity in real time with the WPS500X. 

The kit consist of a compression hose to use with various AST adaptor 
kits, such as dummy injectors and glow plugs. It also consists of a 
second adaptor for using the WPS500X to replace the original dial 
gauge in various AST testing kits. 

The Pico PP970 converts the male Foster 2 series connector on the 
input of the WPS500X to either a male, or using the TA212 pressure 
hose, a female Foster 12FST series quick coupler. 

 

WPS500X Adaptor kit B 

The Pico WPS500X Adaptor Kit B adaptor kit enables you to use your WPS500X as a 
replacement for a gauge in a wide range of aftermarket pressure testing kits 
(e.g. Sykes–Pickavant, Sealey, Laser and Draper kits). This kit enables you to reuse 
your existing adaptors and still gain the advantages of seeing pressure activity in 
real time with the WPS500X. 

The kit comes with 2 separate adaptors. The Compression adaptor uses the Pico Standard 
compression hose to connect to your various third party dummy injector, glow plug or spark plug 
adaptors. The second adaptor is for using the WPS500X to replace the original dial gauge in 
aftermarket test kits for looking at items like coolant, oil, fuel pressures etc. 

The Pico TA250 converts the male Foster 2 series connector on the input of the WPS500X to a 
male or, in conjunction with the Pico TA212 Standard compression Hose, a female Rectus series 21 
coupler. 
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By using these adaptor kits, alongside the wide range of manufactured kits, you can undertake 
further testing with the WPS500X pressure transducer, including: 
 

• Diesel compression testing (cranking) 
• Engine oil pressure testing 
• Cooling system pressure evaluation —head gasket failure 
• Radiator cap evaluation with over- pressurized cooling 
• Fuel delivery pressure, petrol 
• Fuel delivery residual pressure test, petrol 
• Fuel delivery/priming pump efficiency, petrol and diesel 
• Fuel positive/negative priming pressure, diesel 
• Fuel delivery residual pressure, diesel 
• Fuel injector back leakage test, diesel 
• Fuel injector contribution evaluation test, petrol 
• Water pump impeller test 

 
Adaptors 

You can find an extensive list of pressure taps and adaptors on our website, which will allow 
additional tests to be carried out. Such as: 

• Vacuum pump efficiency 
• “Evaporative loss” control vacuum circuits and solenoids 
• Boost pressure evaluation (variable vane errors) 
• Boost control vacuum circuits and solenoids 
• Waste gate operation 
• Variable induction system actuator/control integrity test 
• Idle control damper integrity test 
• Cruise control actuators, vacuum circuits and solenoids 
• Air suspension pump efficiency 
• Air suspension residual pressure testing 
• Air suspension control pneumatic circuits and solenoids 
• Brake servo evaluation and integrity test 
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WPS500X Maxi Kit (with carry case) 
Our WPS500X Maxi kit allows you to purchase the WPS500X Automotive Pressure Transducer 
together with our full set of hoses and adapters, giving you the maximum possible flexibility we 
can offer. 

What you get: 

• WPS500X pressure transducer 
• TA083: Fuel hose with large Schrader valve 
• TA117: Fuel hose with small Schrader valve 
• TA086: Bleed hose 
• TA087: Exhaust adapter 
• TA212: Standard compression hose for WPS500X 
• TA213: Adaptor M10 short reach 
• TA214: Adaptor M10 deep reach 
• TA216: Adaptor M12 deep reach 
• TA217: Adaptor M14 short reach 
• TA218: Adaptor M14 Deep reach 
• TA219: Adaptor M16 Ford Triton 
• TA220: Adaptor M18 
• PP970: WPS500X Adaptor Kit A 
• TA250: WPS500X Adaptor Kit B 
• PP972: Vacuum tap 
• PP973: Fuel hose pressure tap: Small 
• PP974: Fuel hose pressure tap: Medium 
• TA085: Vacuum hose 
• TA129: Universal vacuum adaptor 
• Additional TA142: Foster series 2 quick coupler 
• USB charging cable 
• BNC to BNC cable 
• Carry case 
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The parts of the WPS500X Pressure Transducer 
 

 

 
 

 

Front-panel controls 

 

 

Compatible fluid types: 
The WPS500X is suitable for use with the following types of fluid: 

• Gasoline and diesel (low pressures only) 
• Engine oil 
• Coolant transmission oil 
• Air 

Signal output to scope 

Front-panel controls 

Inlet port 

USB charging port 

Bleed button 

Bleed vent 

Charging indicator 
The indicator lights up when the 
battery is charging. 

 Low battery indicator 
The indicator lights up when the 
power is on but the battery is 
low. 

Range indicators 
The indicators show which of 
the three ranges is selected. 

Zoom indicators 
The indicators show which of 
the three zoom modes, if any, is 
in use. 

Power button 
Press once to switch on. Press once again 
to switch off. Conserve battery power by 
keeping the unit switched off when not in 
use. 

Battery fault indicator 
The indicator lights up if there is 
a problem with the battery. 

Range button 
Press this button to cycle 
through the three ranges. 

Zoom button 
Press to cycle through the three 
zoom modes. Zoom mode 
subtracts the static pressure 
and magnifies the remaining 
dynamic pressure. 
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Making a measurement 

Making a pressure measurement involves the following steps:  

• Prepare the transducer 
o Make sure that the internal battery is charged 
o Unplug the charging cable from the transducer 
o Disconnect all pressure sources from the transducer and make sure that the inlet 

port is open to atmosphere. 
o Switch the transducer on. 
o Wait until the three Range LEDs light up in sequence. At the end of the sequence, 

Range 1 LED remains lit, showing that the transducer has finished the auto-zeroing 
procedure. The entire procedure should take less than 10 seconds. 

• Measure pressure 
o If your WPS500X has a bleed screw, make sure that the screw is firmly closed. 
o Connect the pressure hose to the pressure sensing port. If you are measuring 

compression, make sure that you have selected the correct-sized adaptor for the 
spark plug you have removed. 

o If you measure liquid pressure, bleed air out of the measurement chamber first 
o Use the BNC cable supplied to connect the output of the transducer to the input 

channel of the oscilloscope 
o Switch on the computer and run PicoScope software 
o Select the “Automotive” menu in the software and select a pressure test 
o Press the Range button to select the desired range. 
o Select the matching Probe settings in the PicoScope software. 
o Start the vehicle’s engine 
o A waveform will be displayed, showing the system pressure 

• Release the pressure 
After each measurement, some fluid will remain under pressure in the measurement 
chamber. 

o Hold the transducer over a suitable container to catch the fluid from the bleed vent. 
 Push button units: Press the button to release the pressure from the 

chamber 
 Bleed-screw units: Slowly loosen the bleed screw by turning it counter-

clockwise. Do not remove the screw. Let the fluid empty through the bleed 
vent and tighten the bleed screw again. 

• Clean the measurement chamber 
o After measuring liquid pressure, some of the liquid will remain in the measurement 

chamber. To prevent cross-contamination between liquids, or between liquids and 
air, you must clean the measurement chamber after use. 
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Understanding pressure waveforms 

Cylinder Pressure Waveform captured during idling (zoomed in). 

The waveform denotes the entire four-stroke cycle for the cylinder that is being measured. 

 

 

TDC > Ex Valve Opening > Exhaust Valve Closing > Inlet Valve Opening > Inlet Valve Closing > BDC 
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The rogues’ gallery 

The rogues’ gallery is a collection of known bad waveforms, including descriptions of what exactly 
makes them bad. 

Real-life captures from numerous engines with running issues that were all attributed to mechanical 
errors  

While the symptoms are similar between captures, not all are related to the engine. 

Engine runs uneven, popping noise via the intake 

This waveform shows a 
blocked exhaust or exhaust 
valve not opening. The 
excessive pressure during 
the exhaust event is the big 
clue (exhaust valve not 
opening). 

Where does this pressure 
go? Into the intake manifold 
when the intake valve opens, 
hence the intake popping 
sound. 

 

 

Engine not starting 

Notice the low compression 
and deep expansion pocket. 

There is a huge and prolonged 
depression and vacuum 
during the intake stroke. 

The intake pocket is slightly 
deeper than the expansion 
pocket.  

The intake valve does not 
open. No air in = low 
compression. 
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Engine not starting, popping noise via the intake 

Notice that the 
compression towers are 
not uniform and that the 
peak compression is low. 

The expansion and the 
intake pockets are not 
equal.  

This has advanced inlet 
valve timing as a result of 
zero valve clearance of the 
intake valve (tight tappet, 
intake valve not seated). 

 

 

Lack of power 

This compression is OK for 
a petrol engine at idle, the 
expansion and intake 
pockets are equal, but we 
have +618 mbar exhaust 
back pressure at idle 
speed. This should be zero 
and will increase under full 
throttle. This is caused by a 
restriction in the exhaust 
system. 
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Engine runs uneven, severe misfire present 

The efficiency of the piston 
ring seal to the cylinder 
wall can be confirmed 
based upon the negative 
pressure produced inside 
the cylinder as the piston 
descends to the bottom of 
the cylinder on the power 
stroke (expansion stroke). 

The expansion pocket 
reveals the efficiency of the 
piston rings and cylinder 
walls. This example 
highlights a head gasket 
failure and its impact on 
the expansion pocket. 

  

Head gasket failure results in a connection between Cyl 2 and Cyl 3 and so 
deeper expansion pocket. Cyl 2 on expansion stroke and Cyl 3 on intake 

stroke. 
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Practical demonstrations  
and tests 
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Test 1: In-cylinder test – overview 

A guided test is provided in PicoScope Automotive to set up the pressure transducer for a cylinder 
compression test 

 

The purpose of this test is to evaluate the volumetric efficiency of the relevant cylinder under 
inspection, across the entire engine rev range (to provide an overview of cylinder integrity). 
 
Connect 
Switch on the WPS500X and wait for it to run the self-test. Make sure that the test port is open to 
atmosphere for the self-test. Connect WPS500X to channel A on the PicoScope and select range 1  
(-4 to 34.5 bar scale). No zoom function is required. 
 
Attach the transducer as you would any compression gauge, by removing a spark plug while you 
disable the fuel system and ignition for the test cylinder. Set the timebase to 500 ms/div. 
 
The instructor will demonstrate the installation procedure of the WPS500X into number 1 cylinder. 
It is paramount to disconnect the fuel injector for the cylinder under test as this will prevent bore 
washing, oil contamination, and consequential catalyst damage. 
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Run 
With the WPS500X installed into number 1 cylinder, crank and start the engine and let the engine 
idle. Accelerate the engine using WOT and then let it idle again. Switch off the engine and stop your 
capture. 
 
Read 

 

1. Peak pressure at cranking 
2. Peak pressure at idle speed 
3. Peak pressure at WOT 
 

Switching the pressure transducer from one cylinder to the next is an easy way to have a direct and 
valuable comparison, and remember, it is no more difficult to attach than a standard compression 
gauge though it reveals so much more. Reviewing all this information lets you make a complete and 
accurate diagnosis on an engine’s running condition. You can do all this before you undertake a time 
consuming and expensive engine dismantle. If you have to dismantle the engine, you can quickly 
locate the area of concern based on your test results. 
 
A trigger may be used to stabilize the waveform on screen. 
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Test 2: In-cylinder test – Four-stroke analysis 

Although the connections in test 1 and 2 are the same, the settings, level of detail, and analysis is 
very different. In this test it is possible to see the full 720° of the four/stroke cycle by viewing the 
waveform in more detail. 

The purpose of this test is to evaluate the efficiency of a petrol engine cylinder at idle speed while 
confirming valve timing events. 

 
Connect 
Switch on the WPS500X and wait for it to run the self-test. Make sure that the test port is open to 
atmosphere for the self-test. Connect the WPS500X to channel A of PicoScope and select range 1 
(2–7 bar scale). No zoom function is required. 
 
Attach the transducer as you would any compression gauge, by removing a spark plug while you 
disable the fuel system and ignition for the test cylinder. Set the timebase to 50 ms/div. 
 
The instructor will demonstrate the installation procedure of the WPS500X into number 1 cylinder. 
It is paramount to disconnect the fuel injector for the cylinder under test as this will prevent bore 
washing, oil contamination, and consequential catalyst damage. 
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Run 
With the WPS500X installed into cylinder 1, crank and start the engine. Let the engine idle and save 
your captured data. Switch off the engine.  
 
When you have captured your waveform, you will be able to see every event taking place during the 
720° rotation of the engine. Use the rotation markers (found in the bottom right-hand section of 
your PicoScope screen) to help you with the analysis. You can adjust these markers to show four  
partitions, and divide the waveform into 180° segments. Now, you can see exactly how that cylinder 
is functioning in every engine rotation.  

 

 

TDC > Exhaust Valve Opening > Exhaust Valve Closing > Inlet Valve Opening > Inlet Valve Closing > BDC 
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Test 3: Fuel pressure test – gasoline (priming) 

The purpose of this test is to make sure the engine is supplied with sufficient fuel pressure from the 
fuel pump under all load conditions. 

Connect  
Switch on the WPS500X and wait for it to run the self-test. Make sure that the test port is open to 
atmosphere for the self-test. Set the WPS500X to range 2 (-2 to 4 bar scale) and connect it to 
channel C.  

The WPS500X utilises the Sykes adaptor kit to connect to the Sykes-Pickavant fuel pressure test hose 
for VAG (not sold by Pico). 

Set timebase to 5 sec/div. 

De-pressurise the fuel system and install the WPS500X and the Sykes-Pickavant fuel pressure test 
hose for VAG (not sold by Pico) to the vehicle’s fuel rail supply line. 

Turn the ignition on and off to purge air from the fuel line (make sure that the Sykes-Pickavant 
pressure test hose manifold valve is open). 

Above: The Sykes-Pickavant conversion adaptor and Sykes-Pickavant fuel pressure test hose assembly 
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Run 
Crank and start the engine. Run the engine at idle speed. Momentarily carry out WOT and observe 
the fuel pressure increase, then let the engine return to idle speed. 

While the engine is idling, disconnect the fuel pressure regulator vacuum hose from the regulator 
and observe the increase in fuel pressure, then reconnect the fuel pressure regulator vacuum hose 
to the fuel rail  

Switch off the engine and observe the decay in fuel pressure. 

 

Refer to the key below for fuel rail pressure annotations: 

1.       Fuel pressure at ignition off after purging fuel line (ignition on/off) 
2.       Fuel pressure at ignition on engine off  
3.       Fuel pressure at engine crank and start 
4.       Fuel pressure at idle speed  
5.       Fuel pressure (peak) at WOT and disconnection of fuel rail pressure sensor vacuum hose  
6.       Fuel pressure at ignition off (decay)  

Read   
The captured waveform should reveal adequate priming pressure and a rapid build-up of tandem 
pump pressure during cranking. Poor running caused by low delivery pressures is likely to result in a 
slow build-up of priming pressure over an extended period of time. Note that the cranking time of 
the “good” example waveform is only 530 ms. Even though our example uses two WPS500X 
pressure transducers, it is possible to capture the same detail using a single WPS500X and the 
reference waveform function. You can do this by using a trigger at ignition and measuring each 
pressure point individually. Remember to also keep the time frame and operational conditions 
identical. 
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Test 4: Exhaust gas pulsation test 

The purpose of this test is to evaluate the stability of the exhaust gas pulsations with a view to 
misfire detection. It can tell you if the car has running issues by measuring the physical pulsations 
from the exhaust system at the tailpipe. These pulsations should be even and repetitive. 

Connect  
Switch on the WPS500X and wait for it to run the self-test. Make sure that the test port is open to 
atmosphere for the self-test. Set the WPS500X to range 3 and the zoom to 3. Connect the exhaust 
adaptor to the WPS500X, and connect the WPS500X to the PicoScope with a BNC cable. 

Note: We used the COP probe to capture the signal from the ignition coil pack. This signal can then 
be used for synchronization of the waveform and recognition of further events based on the firing 
order. Connect BNC from channel B to COP probe. 
 
Put the end of the exhaust adaptor into the tailpipe. Note: If the vehicle has multiple exhaust 
tailpipes, put the WPS500X into the exhaust with the strongest pulsation. 

Set timebase to 50 ms/div. 
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Run  
Crank and start engine and leave it running at idle speed. Place the COP probe onto number 1 
cylinder Coil-on-Plug unit (the COP probe may have to be manoeuvred to obtain the best COP 
signal). 

Monitor the scope screen and introduce a misfire by disconnecting one of the fuel injectors. Note 
the effect on the exhaust gas pulsations (channel C). 

Stop the scope capture and switch off the engine. 

Read  
Peaks should be even and equal in structure. Repetitive high peaks from excessive “blow-by gas” are 
being applied to the crankcase as a possible result of poor piston ring integrity. 
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Test 5: Crank case pressure  

This is a non-intrusive crank case pressure test via the dipstick tube. 

Connect  
Remember to let the WPS500X perform the self-test before you connect it to anything. Make sure 
that the test port is open to atmosphere for the self-test. Set the WPS500X to range 2 and zoom 2. 
Use the BNC to BNC cables provided and connect Channel A to the WPS500X. Attach the vacuum 
hose to the WPS500X as well.  
Remove the dipstick and attach the free end of the vacuum hose in the dipstick tube. 
If necessary, use the brass adaptor to fit the right size hose for the dipstick tube to make sure you 
have an airtight seal and an accurate measurement. 

Note: We connect and use the COP probe to channel B and capture the signal from the ignition coil 
pack as a synchronization signal.  

Vacuum hose Adaptor 
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Run  
Adjust the timebase in PicoScope to 50 ms/div, start the scope running and then start the engine, 
leaving it to run at idle speed. Stop the test and save the capture once you have a stable waveform. 
The Coli-On-Plug and Signal Probe may have to be manoeuvred to obtain the best COP signal. 

Read  
The captured waveform should show an even and repetitive waveform with equal positive and 
negative pulsations. 
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Test 6: Intake manifold test 

The purpose of this test is to evaluate the intake manifold pressure under varying engine running 
conditions from cranking, idling, wide open throttle (WOT) snap test, idling, to engine off.  

Connect: 
Switch on the WPS500X  and wait for it to perform the self-test before you connect it to anything. 
Make sure that the test port is open to atmosphere for the self-test. Set the WPS500X to Range 2 
(Range ± 1 bar) and connect it to channel A. Connect the WPS500X to any convenient inlet manifold 
vacuum source using the vacuum tap (the fuel pressure regulator vacuum hose is used in the 
example). 

Set timebase to 5 sec/div. 

  

Run the PicoScope software by pressing either the space bar on your keyboard or the Start button. 

Crank and start the engine, and let idle speed stabilize. 

When the engine is at the correct operating temperature, carry out a momentary WOT snap test and let 
engine idle speed stabilize. 

Switch off the engine and monitor the intake pressure (vacuum) decay. 
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1. Engine off – atmospheric pressure 

2. Engine crank and start 

3. Idle speed stabilizing 

4. Stable idle speed 

5. WOT snap test – rapid decrease in manifold vacuum accompanied with an increase in 
manifold pressure above atmospheric (Influenced by the turbocharger control) “Boost 
pressure” 

6. Increased intake pocket during overrun 

7. Engine switched off – monitor the rate of decay of manifold vacuum 
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