
NOTE:
Make sure that you read and
understand these notes before
starting any assembly of the kit.

This kit is designed to control the
speed and direction of DC motors
powered from 9V to 48VDC.
With a component change it could
be operated from a higher voltage.
It can be used as a forward /
reverse speed controller or as a
forward only speed controller. The
PCB can be snapped in two and
disregard the reversing section of
the PCB.

The 7V regulator employs
transistors Q2 and Q3. Transistor
Q2 is configured as a constant
current source. Its collector
supplies a constant current of
2.3mA into R11: There is 7.6V
across R11 and this voltage is
independent of the input voltage
which can be as high as 60V. The
series regulator transistor Q2

HOW IT WORKS – SPEED
CONTROLLER SECTION:

produces an output of 7V, being
0.6V less than its base voltage.

Resistor R4 supplies current to the
stage associated with Q1. This
stage acts as a variable zener
diode whose voltage is adjustable
by VR2: From 2-4.4V. With the
throttle or the speed control
potentiometer set to their minimum
setting, V2 is adjusted the motor
runs and then back until the motor
stops rotating.

The voltages that are indicated on
the schematic, and in the following
explanation, are present when a
5Kohm potentiometer is used for
the speed control. They may differ
slightly when a throttle is used.

IC1:A and its associated
components forms a triangular
wave oscillator with a frequency
around 250Hz, and its output
voltage is 1V P-P. The mean DC
level of this output is dependent on
the setting of the speed control
potentiometer VR2. This mean DC

level is 3V when the speed control
is set to minimum and 4.2V when
set to maximum. This output is
connected to the non inverting input
of IC1:B.

IC1:B serves as a comparator.
When the speed control is
advanced so that peaks of the
triangular waveform at pin5 exceed
the fixed voltage of 3,6V at pin6,
the output at pin7 goes high, and
the MOSFETS are turned on.
Therefore the MOSFETS are
pulsed on during the time the
triangular waveform peaks are
above 3.6V. Advancing the speed
control increases the duty cycle of
the pulses. Fully advancing the
speed results in the valleys of the
triangular waveform being above
3.6V, so pin 7 remains high
permanently and the MOSFETS
are turned on permanently.

IC2:C and IC2:D are interconnect-
ed to form a simple S/R Flip-Flop

HOW IT WORKS – REVERSING
SECTION:
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which is toggled by active low
levels on pins 8 and 13. When the
reversing switch is not connected
pins 1 and 2 of IC2:A, which is
configured as an inverter, is pulled
high by the series combination of
resistors R19 and R21, therefore its
output pin3 is low. The Flip-Flop
output pins11 and 13 are high and
low respectively: Led L2 lights to
indicate that the controller is in the
Forward direction, and the relay
switching transistor Q4 is off.
Therefore when power is first
applied.
The reverse button will not change
the direction of the controller until
the controller has stopped for a
short time. This feature is to help
avoid sudden changes in direction.
Its duration is controlled by C6. The
100uF C6 gives a delay of around 4
seconds. To shorten the delay
reduce the value of C6.

For the following explanation
assume that diodes d are removed
from the circuit. When the motor is
running the drains of MOSFETS
(M1 & M2) are pulse / pulled low.
capacitor C6 is quickly charged via
the isolating diode D3 and R18 thus
producing a low at pins 5 & 6, the
output of inverter IC is at a high and
diodes D5 and D4 are forward
biased and bias both the inputs to
the gates at a high so the flip flop
can not toggle. There for the motor
can not change direction whilst
there is power being applied to the
motor.

This feature is to help avoid sudden
destructive or dangerous starts. Its
duration is controlled by the electro-
lytic capacitor C3. To shorten the
duration reduce the value of C3.
The soft start can be removed by
removing C3 from the circuit.

Diagrams for setting the voltage are
provided in these notes with the
schematic diagram. By linking the
points labeled on the PCB that are
indicated in the diagram this kit can
be operated from 12, 24 and 36V
DC. If you wish to use 36V you will
need to provide a 120 Ohm resistor
(2W or greater). We do not stock or
supply this component.

SOFT START FEATURE

OPERATING VOLTAGE RANGE

ASSEMBLY OPTIONS
FORWARD ONLY

For High current use the major
tracks on the PCB can be built up
with additional solder to thicken the
tracks.

The transistor Q2 in regulator part
of the circuit  may require a small
heatsink for 36/48V operation.

The reversing button can be
replaced with a remote button or
toggle switch.

If you wish to use this kit as a high
power forward direction only speed
controller snap the PCB in two and
disregard the relay section of the
PCB.

A 5K external pot can be used to
control the speed. A pot will wear
and eventually become unreliable.
For applications where the speed
will be constantly vary a throttle is
best as this uses an internal
magnet and Hall effect sensor.

The relays supplied in this kit are
connected in parallel and are rated
to switch 30A each. They can
handle a lot more than the rated
current once the contacts have
closed. For this and also for safety
reasons a change of direction can
only be effected once the controller
has stopped for a short time.

The connections from the battery to
the K275 must be heavy duty. If
there is too much voltage drop the
controller will not work correctly and
may fail as a result.

THROTTLE / POTENTIOMETER

HIGH CURRENT RELAYS

CONNECTIONS

If an external throttle or potentio-
meter VR1(The "SPEED" trim-pot)
should be omitted.

PARTS LIST
RESISTORS
2 22R 1/4W
1 470R 1/4W
1 560R 1/4W
2 1K 1/4W
3 2K7 1/4W
1 3K3 1/4W
3 4K7 1/4W
3 39K 1/4W
2 47K 1/4W
1 220K 1/4W
5 1M 1/4W
1 2K POTENTIOMETER
1 5K POTENTIOMETER

1 4n7 GREENCAP
2 47n GREENCAP
1 0.1uF MONOLYTHIC CAP
4 100uF/16V
1 100uF/63V

4 4148 SIGNAL DIODE
1 IN4004 POWER DIODE
1 SR1060 SHOTKY DIODE
1 C8050 TRANSISTOR
1 LM358 OP-AMP + SKT
1 4093 CMOS IC + SKT
2 IRF1060 MOSFET
1 BDX37 TRANSISTOR
1 BD140 TRANSISTOR
1 BD681 TRANSISTOR
3 3mm RED LED

1 PCB LABELED K275
1 TACTILE PUSH-BUTTON
2 2 WAY SCREW TERMINAL
4 12V/30A RELAY
6 M3 X 10MM SCREWS
6 M3 HEX NUTS
6 3mm X 7mm WASHERS

CAPACITORS

SEMI-CONDUCTORS

MISC.

A small error was made in the
production of the PCBs for this
kit. To fix the problem a wire link
is required under the PCB
between the points  shown .
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