
a number of components. First, the
choice of relay Re1. For the prototype,
this was obtained from Maplin, part num-
ber YX97F. This is has a coil resistance
of 320 Ω, which with R1 forms the col-
lector load for T1. Its allowed pull-in volt-
age range is nominally 9 V to 19 V,
which limits the input power supply volt-
age to between around 10 V to 30 V

(DC only). R1 could be replaced by a
wire link for operation at input voltages
below 10 V, or increased in value, as
determined by either the application of
Ohm’s Law once more or trial and error,
for an input voltage above 30 V.
Coil L1 was obtained from Farnell, part
number 581-240. Finally, the protective
fuse for the input power supply should be

a ‘slow-blow’ type; ‘fast’ fuses will rup-
ture before the relay has time to switch.
Also note that this device is meant to save
fuses, not replace them. A mains trans-
former must always be fused if it is not
designed to run safely, i.e., without pre-
senting a fire hazard, even if its output
has a continuous short-circuit fault.

(060076-1)
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ommend keeping an eye on the voltage
in one way or another, for example by

connecting a multimeter in parallel with
the resistor. (060153-1)
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J. Van der Sterre

The circuit described here is eminently
suitable to indicate the capacity of a bat-
tery. We use a cheap electric clock for
this. By connecting a resistor across the
battery terminals, the battery is dis-
charged somewhat faster than with the
clock alone. If we pick a resistor with a
value of 5.6 Ω, the discharge current
amounts to 1.2 V / 5.6 Ω = 214 mA. If
we multiply this with the number of hours
that the clock ran after the battery was
connected up then we know (approxi-
mately) the capacity of the battery.

When discharging a NiCd battery we
need to make sure we remove the bat-
tery the moment the clock stops running.
NiCd batteries do not tolerate too deep
a discharge very well. We therefore rec-

which requires just a switch and two
diodes. It is based on the fact that, seen
from en electronics point of view, the light
signal consists of two anti-parallel-con-
nected LEDs with dropping resistors.

The lower section at the right of the dia-
gram, Da, Db, Ra and Rb represents the
typical inner circuit of such a light signal.
When the output voltage of the light
power source is applied to the circuit,
both LEDs light. However, since only a

red or green signal is wanted, the volt-
age is simply applied via diodes D3 and
D4. Change-over switch S1 then deter-
mines which colour will be seen. Surely
a very economical solution.
If in more complex setups it is required to
have direct control over which colour the
light signal on the track is to be, it suffices
to add two further anti-parallel-connected
LEDs, D1 and D2, in the connection
between switch S1 and the light signal.
So far, so good. But now for a few spe-

Nils Körber

Märklin’s light signal Type 74391 (block-
ing signal) for size HO model railway
sets is fairly new and, at 10 euros
(£7·00), reasonably affordable. There is,
however, a little problem in that its oper-
ation requires the use of signal keyboard
Type 72750, which makes the setup not
only more expensive but also inflexible.
There is, fortunately, another solution,
simpler and much more economical,

Design for 
Märklin Light Signals008



cial aspects. Typically, a light signal con-
tains a standard green LED, whereas the
red LED is usually a low-current type.
Therefore, the dropping resistors have dif-
ferent values. In the present circuit it is
therefore necessary for D2 also to be a
low-current type. Unfortunately, recent
Märklin light signals are already fitted
with two low-current LEDs. This can be
ascertained by temporarily connecting
the present circuit to the light signal and
measuring the direct current for the two
switch positions. Standard LEDs draw
more than 10 mA, whereas low-current
types draw not more than 5 mA. 

If D3 and D4 are Type 1N4148, it is
possible to use the circuit with about five
light signals fitted with standard LEDs or
with up to twenty fitted with low-current
LEDs. If Types 1N4001 are used, up to
1 A can be drawn.

With railway tracks for analogue opera-
tion, which normally use 16 V AC power
sources, Märklin light signals may be
connected directly or via D1/D2. In case
of digital tracks that use higher supply
voltages, correspondingly higher-value

dropping resistors (or an additional one
in series with D1 and D2) must be used.
Finally, a tip that is as simple as it is prac-
tical. To retain the superb facility of ana-
logue tracks whereby the train does not
drive on when the signal is red, but stops
automatically, isolate the power line to the

last rail before the light signal and power
this rail via the second contact of S1 —
as already shown in the circuit diagram.
Many other hints and advice for model
railway enthusiasts may be found on the
author’s web site: www.koerber-home.de

(050170-1)
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nected to K2, so the USB signal to the
printer comes from the PC via K1, the
normally closed contacts of relay Re1,
through to K3 and from there to the
printer. Whenever the laptop is con-

nected up, the presence of the 5-
volt power signal on its USB port
causes Re1 to switch over to the
printer’s connection to K2 and the
laptop. Unplugging the laptop
returns control of the printer back
to there PC.
The circuit was tested on a USB-
1.1 compliant printer and a PC
and laptop that had USB-2.0 high-
speed ports. The PCB traces for
D+ and D– should be kept as
short as possible and ideally
should be the same length. The
relay should be a low-power type
(5 V at <100 mA coil current) with
two changeover (c/o) contacts.
Switch S1 is only required in sit-
uations where the two computers

you want to select between are perma-
nently present and connected up to the
circuit. The switch then selects the com-
puter having access to the printer.

(060103-1)

Liam Maskey

This circuit switches a printer’s
USB connection from a PC to a
laptop. What was needed was
a method of allowing a laptop to
use the printer occasionally while
at all other times the printer
would be connected to the PC.
Instead of unplugging the printer
from the PC and then into the
laptop, the circuit switches the
USB connection automatically.
K1 and K2 are standard type-B
USB sockets, while K3 is a USB
type-A socket. The USB lead from
the laptop plugs into K2 while the
PC’s USB lead plugs into K1. A
USB cable from K3 connects the
printer to this circuit. The cable from the
PC is always plugged in while the cable
from the laptop is only connected when-
ever this device needs to print.
In normal operation the laptop is not con-

USB Switch for Printers
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