
Why is a minute divided into 60 seconds, an hour into 
60 minutes, yet there are only 24 hours in a day?

Why is a second broken down into thousands of a 
second or milliseconds (ms) ?

Regardless, we need to understand time division in 
relation to an oscilloscopes sweep times.



One Hour = 60 Minutes
One Minute = 60 seconds

Common Factor of 60, Right

Not So Quick

One Second (s)  = 1000 milliseconds (ms)

μs
A microsecond is a unit of time in the International 
System of Units (SI) equal to one millionth (0.000001 
or 10−6 or 1⁄1,000,000) of a second. Its symbol is μs, 
sometimes simplified to us when Unicode is not 
available.

A picosecond (abbreviated as ps) is a unit of 
time in the International System of Units (SI) 
equal to 10−12 or 1⁄1 000 000 000 000 (one trillionth) of 
a second.

https://en.wikipedia.org/wiki/Unit_of_time
https://en.wikipedia.org/wiki/Unit_of_time
https://en.wikipedia.org/wiki/International_System_of_Units
https://en.wikipedia.org/wiki/Second


Understanding eSCOPE ELITE Sweep Time

Examples used in this presentation
1. Cranking Engine

2. Idle-Snap-Idle
3. Cam – Crank Correlation

4. Fuel Injector
5. Ignition Coil







Understanding eSCOPE ELITE Sweep Time

I prefer to capture about 8 seconds of cranking compression to get a meaningful 
capture.
I placed the cursors at first compression tower and the last one, this comes to 7.454 
seconds.



Understanding eSCOPE ELITE Sweep Time

Here, I have zoomed in on two compression towers or just one 
crankshaft rotation (720°)
At 145 rpm cranking it took less than a second to complete one 
crankshaft rotation..



Start thinking about an engine idling at say 900 rpm or a snap throttle of 3650 rpm and the same 720° 
rotation takes  133.524 ms. and 32.909 ms. respectively.

To capture a running compression capture which I refer to as an idle-snap-idle, I like to see 8 seconds of 
idle time then a quick snap followed by another 8 seconds of idle time or roughly a 20 second capture.

Understanding eSCOPE ELITE Sweep Time



Understanding eSCOPE ELITE Sweep Time

An engine cranking at 145 rpm completes a single 720° 
revolution in about 830.5 Milliseconds.

An engine idling at 900 rpm completes a single 720° revolution 
in about 133.5 Milliseconds.

An engine running  at 3650 rpm completes a single 720° 
revolution in about 32 Milliseconds.



Below is a CKP-CMP-Ignition Coil Capture from a 2012 Ford Escape 2.5L
Captured at 40 ms. Sweep Time



I hear all the time that 40 ms. Sweep Time is too fast or not enough time to capture 
data needed for a diagnosis.

1. There is less than five seconds of data captured here.
2. There are 29 fire cycles in that brief amount of time..

3. This engine is idling at 773 RPM
4. Each fire cycle or 720° took only              
155.216 ms. 
5. To check Cam to Crank correlation, you only 
need 720° certainly not 29 times that.



Here is the same CKP-CMP-Ignition Coil Capture at 20 second Sweep Time



Here is the 20 second sweep time capture zoomed in, no useful data here at all. 20 seconds of sweep time is 
way to slow and equates to 2.77 hours of total capture time.



This happens so often on incoming support calls; our latest release has a “lock” 
you need to click on asking “Are you sure you want to unlock the ability to slow 
down the Deep Record sampling speed?” Answer “OK” and it is unlocked.



Here is the same CKP-CMP-Ignition Coil Capture at 10 second Sweep Time

Even at 500 ms. (1/2 Second) you will notice the CKP distorted compared to the same at 40 ms.



Start thinking about how fast events happen on a running engine and you will begin to understand the correct 
sweep times for the data you are using to diagnose. 


	Slide Number 1
	Slide Number 2
	Understanding eSCOPE ELITE Sweep Time
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

