Vintage Mallory Tachometer
Reverse Engineering Analysis
R1.0 © 2026
AccuTach Co.

This is a reverse engineering analysis of a vintage Mallory tachometer. This tachometer has an 11K RPM range and a switch
that selects between 4, 6 and 8-cylinder mode of operation. It also have a user selectable shift light and a user selectable rev
limiter. The tachometer was made for Mallory by the Yih Tyan company of Taiwan.

The compnent side of the PCB is under the tach face, which makes it impossible to get a photo of the PCB top without
removing the tach knobs, lens, needl and face. Here are photos of the bottom of the PCB and the components on top from
different sides:
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There are 3 major circuits in this tachometer, the tachometer circuit, the shift light circuit and the rev limiter circuit. The
schematics for all 3 circuits are on the following 3 pages. The pages after that are photos of the factory installation
instructions.
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The heart of the tachometer circuit is the CS-2917 50mA F to V Converter IC. It reads the frequency of the coil negative ignition signal
and outputs a voltage that scales with frequency. That output voltage drives a constant current circuit made up of the D468 transistor
and R15. That constant current drives the ammeter that show the engine’s RPM. The voltage signal across R15 is also the input to the
shift light circuit and one of the inputs to the rev limiter circuit.

The power supply starts with D1 which protects against a polarity reversal. R1 implies that D2 is a Zener diode that drops the voltage
some to take some of the load off of the 7806 linear regulator, but D2 did not function as a Zener diode in the circuit. The 7806
supplied regulated 6V to all 3 circuits in the tachometer. Itis interesting that there are no filter capacitors in the supply circuits nor are
there any decoupling caps for the Ics.

The coil negative signal is filtered by C1 and D3 prevents the base of the 1815 transistor from going negative. R2 and R3 make a
voltage divider that cuts the voltage down from the high voltage spike that the coil creates to a voltage that the 1815 can tolerate. The
1815 inverts the trigger signal and triggers the CS-2917 as well as the flip-flop in the rev limiter circuit. The circuit triggers well with
both high voltage coil signals and 12V square wave signals.

C3 is the charge pump capacitor that stores the charge used in the F to V conversion process. C4 is the main one-shot timing capacitor
which is used in conjunction with R7-R11 to set the pulse timing for the 3 different filter settings. The pots are used to calibrate the

tachometer. You should calibrate the tachometer prior to calibrating the shift light and the rev limiter.

In the tachometer | am examining, C4 had failed causing the tachometer to fail. Replacing C4 brought the tachometer back to life.
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The heart of the shift light circuit is op amp 3 of the LM2902 Quad Op Amp IC. Itis used at a comparator. The analog RPM signal from
the tach circuit goes to the positive input to the op amp. The negative op amp input is supplied by the voltage divider formed by R18
and R19. R18 and R20 are trimpots that calibrate the current so that the RPM numbers on the user selected R19 are accurate. | did
not have to adjust these trimpots, so | am not sure of the proper calibration procedure for the shift light knob.

The output of the op amp pulls the cathode of LED 1 down to turn it on with the current being limited by R20 and R21.
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When the RPM threshold set by R25 is exceeded, the 2N150 power transistor turns on, which effectively grounds the coil negative
signal, disabling the vehicle’s ignition signal for a short amount of time. When the Analog RPM signal is below the threshold, the
output of op amp 1 will be high. After the R29/C7 time constant, the flip-flop SET signal goes high which drives Q high. Op amp4 is set
up to be an inverter so the output of op amp 4 goes low which turns off the 2n150 transistor leaving the ignition system enabled.

When the RPM exceeds the R25 threshold, the output of op amp1 goes low which takes both the flip-flop SET and DATA lines low. On
the next ignition pulse, the Flip-flop CLK causes the Q output to go low. The op amp 1 inverter output goes high which turns on the
2N150, disabling the vehicle’s ignition signal. With no ignition signal, the tach circuit’s Analog RPM signal immediately falls low, driving
the output of op amp 1 hi. After the R29/C7 time delay, the SET signal goes high which re-enables the vehicle’s ignition. The delay
ensures that the engine has had a little time for the RPM to fall a bit.

| did not have to adjust these trimpots, so | am not sure of the proper calibration procedure for the rev limiter knob.
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RPM LIMITING TACHOMETER
INSTALLAY tON |NSTRUCT|0Ns

: ' ith
Mallory’s R.P.M. Limiting Tach is a three functior system: a)‘ft 15 a fachometer which reads to W tr_\ousandePf;/‘ v;,',el
2% full scale accuracy; b) it provides an adjustable shift point indicator. |T.he desired shift RPM is set with the front P -

X P ; N, The shift light is sufficiently bright so that oné not nee

control, and when this RPM is reached a bright light comes “"ON™. fiat ong 0o
be looking at the Tach to make accurately timed shifts. The light may ialso be used for an overspeed warning; c) itis an

. i | 3| ad] his RPM is reached, the ignition is
RPM limiter. The maxim ofe RPM .is set with the front pane| adjusiinent. When t! ) ALl e e
AterTUpted Yo prevent OV.«L@ g and destruction o the engine. *The spark is interrupted in a propomona] control

manner by removing first oné of many ignition pulses and increasing the removal of spark firings as the RPM limit is ap-
proached. Thus the RPM is limited by reducing power rather than shutting off the engine. This prevents harmful fuel

build-up with its accompanying backfiring.

NOTE: Numbers on shift and limit dial are for reference only. Accurate setting of shift light and limit RPM should
be done in conjunction with Tachometer reading.
Mallory’s RPM Limiting Tachometer is very easily installed on any negative ground 4, 6 or 8 cylinder agtomobile.. The
Tachometer can be rotated 360 degrees within the outer housing, allowing the instrument to be mounted in any position.
Be sure to follow instructions and recheck electrical connections before starting engine.

1. Before mounting or connecting Tachometer in the car it will be necessary to set Tachometer for either 4, 6 or 8 cylinder
application. To set Tach remove philips screw in rear of housing. Remove Tachometer body from housing body making
sure that mounting bracket is loose. (See figure 1.) Usinga small straight blade screwdriver rotate slot until it points tO

your particular cylinder number. (See figure 2.) |

After Tachometer has been set reassemble making sure that wires are nc;jt pinched or cut.

gTACH BODY
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CYLINDER ADJUSTMENT
TURN SLOT TOPOINT
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MOUNTING
BRACKET

FIGURE 1

FIGURE 2

3. Select a good location for your Tachometer. Preferably some place for eas i th
’ 3 y reading witho i
The Tachometer mounting bracket is designed so that the Tach can be mounted or? steerinugtgi\s,:?\ tgrs;ra“\
board. |f mounting Tach on the dash use the mounting bracket as a template for the correct hole location "
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8. Before starting the engine éhgck that all Tat:'h‘wiré‘-één,neétions are secure and in the right locations.
3 & P > . =
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\PPLICATIONS &

indard and electronic ignition, 5"_"f’a‘§é~Tachometer.

No. 657 for 4, 6 and 8 cylinde

M LIMITING TACH IS NOT RECOMMENDED -
AMULTIPLE-SPARK IGNITION SYSTEMS.
B
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