
Ford Rotunda 78-0116 Timing Meter and the 78-0117 2.4L Adapter 
 (for the BMW 2.4L Diesel Engine) 
By Scott Asbury (TD-0302) 2014-05-05 
 
The 78-0116 includes the meter and adapter 78-0117 (Adapter specific to 2.4L diesel) 
(The Ford 78-0100 timing meter can be used with the 78-0117 adapter) 
 
The original 78-0116 manual and the 78-0117 manual incorrectly list the offset value. 
 78-0116 says offset = -20.0° (incorrect in most cases) 
 78-0117 says offset = -20.4° (incorrect) 
 
From Bulletin Number 84-14, Article No. 84-14-21 (July 3, 1984) 
 Correct offset = -21.2° (for engine 49S, most engines) 
             = -20.0° (for California engines) 
 
The Injection Pump Timing (from page 22-07-35 from Ford 2.4L Diesel Turbo Engine Shop Manual) 
 2.5° BTDC at 750-800 rpm (idle speed 750 to 800 rpm) (See image below) 
 
I also have a handwritten note with the following specs (unknown source) 
 2.5° +- 1.0° BTDC at 750rpm (49 states VE Pump) 
 6.0° +- 1.5° BTDC at 2000 rpm (California VP-20 Pump) 
 
However, the Timing Specs are a little different from BMW 524td 
 3.5° +- 1.5° BTDC at 750 – 800 rpm (idle spec = 750 to 800 rpm) 
 5.0° +- 1.5° BTDC at 1500 rpm (See image below) 
 
Note that on Lincoln 2.4L diesel vehicles, the tripminder connector must be disconnected before connecting 
the timing meter or incorrect timing readings may result. (See Ford manuals below) 
 
The rpm display on the meter is triggered by two pins attached to the flywheel.  The pins provide a reference to 
TDC.  If one or both of these pins are missing or bent, you will get erroneous or inoperative rpm readings. (See 
Article 84-14-21 below).  Inoperative rpm readings could also be caused by a bad sensor, incorrect gap 
between the sensor and the pins on the flywheel (unlikely), or bad wiring at the Diagnostic Connector.  The 
sensor should measure about 80 ohms (+- 10 ohms) between pins 8 and 10 on the Diagnostic Connector.  
BMW quit production of this sensor in 2009 and sensors can no longer be purchased new. I believe that to 
correctly test the sensor would require an oscilloscope. With the engine operating at idle and above, I was 
unable to obtain any kind of a signal with a standard VOM. 
 
I have seen flywheels that were mounted incorrectly and were thus indexed incorrectly with regards to the 
crankshaft.  If the flywheel is not indexed correctly to the crankshaft, the TDC pins will be offset away from 
TDC and the timing readout will be erroneous. 
 
The meter uses the TDC sensor signal and the signal from the wired #4 injector to display the Dynamic 
Injection Timing.   If the TDC senor or the signal from the wired #4 injector is not correct, the timing reading will 
be erroneous or inoperative. 
 
 
 
  



Sticker provided for attachment to 78-0117 adapter (These are the correct offset values for the meter) 

 
 
   
Vixen TD Flywheel Showing the TDC pins 

 
 
If someone has a picture of the BMW 524td flywheel showing the TDC pins, send it and I will add it here. 
 
If someone has a picture of the Lincoln 2.4L diesel flywheel showing the TDC pins, send it and I will add it here. 
 
Send to:   FlywheelPictures@ScottAsbury.com 
  



Page 22-07-35 
1984 Car Shop Manual Supplement , 2.4L Diesel Turbo Engine ZF Transmission, Continental / Mark VII 

 

  
 

 

  



BMW Timing Specifications 

  



BMW Reference Mark Transmitter Specs (TDC sensor attached only to the Diagnostic Connector, used by 78-0116) 
(Note that this is not the speed sensor that connects to the ECU and provides the signal for the tachometer) 

 



 



 







  



 







 


