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)

| 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. | believe that to
correctly test the sensor would require an oscilloscope. With the engine operating at idle and above, | 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)
| |
SET OFFSET ANGLE:
— to -21.2° for 49S engine (VE-pump)
Calibration 4-40A-RXX

— to -20.0° for all other 2.4L dies s including:
84-1/2 California engines Calibrztion 4-40S-RXX
and 1985 49S engines Calibration 5-40A-RXX.

Vixen TD Flywheel Showing the TDC pins

If someone has a picture of the BMW 524td flywheel showing the TDC pins, send it and | will add it here.

If someone has a picture of the Lincoln 2.4L diesel flywheel showing the TDC pins, send it and | 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
FUEL SYSTEM

13-

a) 524w a

13 51 ... Distributor Injection Pump VP-20

Code number

VE 6/10 F 2400 R 118

Pump internal pressure

at idle speed bar (psi) 35..45(50..64)
at 2000 rpm bar (psi) 45 ...6.0 (64 ... 85)
from 4000 rpm on bar (psi) | 2 6 (85)

Static injection beginning adjust-
ment — stroke of distributor piston
{with 1st cylinder piston at TDC} mmi (in.)

0.65 + 0.02 (0.0256 + 0.0008)

Test value for static injection
beginning adjustment — without
following up with readjustment mm (in.)

0.65 ... 0.69 (0.0256 ... 0.0272)

Dynamic injection beginning
{oil temp.> 70° C/158° F)

at idle speed O%¢rksh. BTDC | 3.5 £1.5 (checked with BMW service tast unit and test adapter, engine test P 06)
at 1500 rpm O¢rksh. BTDC | 5.0+1.5
{oil temp. & 60° C / 140° F)
Idie speed rpm 750 + 50
Maximum speed rpm 5350 + 100




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)

ENGINE ELECTRICAL EQUIPMENT a) 318 i a) 524 tdA a) 528 /A a) 533 i/A a) 633 CSi/A | a) 733 i/A
b) 318 iA b) 325 e/A b} 535 i/A b) 635 CSi/A | b) 735 i/A
12-5
12 14 ... Control Units for TCI and DME
TCI
(transistor coil ignition system) 0227100 111
since 12/84
Code number 1705 607/608 -
DME
(digital motor electronics) - - see Group 13 61 ...
12 14 ... Reference Mark Transmitter
Resistance of coil at
231+5%9C(7319°F) ohm - 80+ 10 960 £+10 %
Resistance betwean
coil and shield k-ohm - 2 60 2 100
12 14 ... Speed Transmitter
Reasistance of coil ohm 960 + 10 %
Insulation resistance k-ohm = 100
Speed transmitter distance mm (in.) 1.3+0.1
(0.05140.004)
Alternating voltage at idle
spead v > 14










ROTUNDA 7B-0117
2.4L DIESEL ADAPTER
OPERATING INSTRUCTIONS

{(For use with 78-0100 Dyesel Tach/Timing Units)

GENERAL

The Rotunda 78-0117 Diesel Adapter is designed to verify and
check engine rpm and diesel timing on ?.4L, G-cylinder diesel
engines. The adapter plugs directly into 78-0100 units, and to
the engine diagnostic connector located above the injector for
cylinder no. 5., With one test lead connection, the meter is able
to sense the injector needle 1ift on cylinder no. 4 and the
crankshaft reference pin position on the flywheel to display
engine rpm and diesel timing measurements.

The operator instructions included with the 78-0100 diesel ;
tach/timing meter are to be used for reference only. The magnetic
probe, luminosity pickup, luminosity probe, and cetane tester are
not used when testing 2.4L engines with the 78-0117 adapter. Use
the test preparation and test nrocedure that follow.

TEST PREPARATION

1. G5Start the engine and allow it to peach normal operating
temperature.

5, Turn off the engine.





















