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4 

Miscellaneous Electrical Experiments 

In this final chapter, we will present a number of miscel­
laneous experiments that are interesting and unusual. 

THE MERCURY SWITCH 

One of the most interesting switches available to the ex­
perimenter is the mercury switch. As shown in Fig. 4-lA, 
the basic mercury switch consists of a glass envelope that 
contains two metal contacts and a globule of mercury. In 
the upright position, the mercury is not in contact with the 
two electrodes, and so the switch is in its "open" or "off" 
position. 

When the mercury switch is tilted as shown in Fig. 4-lB, 
the blob of mercury shifts so that it bridges the two con­
tacts. Since mercury is an electrical conductor, current is 
conducted through the contacts. The switch is now in the 
"closed" or "on" position. 

There are a number of interesting applications for the 
mercury switch. One of the most common applications is 
the "silent" light switch. In the "off" position, mercury is 
positioned so that it is not in contact with the contacts. When 
the switch lever is placed in the ON position, the internal 
switch is tilt~d so the mercury makes contact with the 
contacts. 
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GIASS ENVELOPE 

CONTACTS 

MERCURY 

(A) Open position. 

MERCURY 

~ 
(B) Closed position. 

Fig. 4-1. The basic mercury switch. 

The experimenter can readily obtain inexpensive mer­
cury switches from most electrical or electronic parts dis­
tributors. This switch is supplied with leads for easy inter­
connection into the external circuit. 

Fig. 4-2 shows how the mercury switch can be used as a 
safety switch for an electric heater. In normal operations, 
with the heater in the upright position, the mercury switch 
is also in a horizontal position, and its contacts are closed. 
Thus, there is current through the heater. Now, should the 
heater be accidentally knocked over, the mercury switch will 
be tilted, the contacts will be opened, and current through 
it and the heater will be interrupted. 

If you decide to add this safety feature, use electrical tape 
to insulate all exposed electrical connections. This safety 
feature can also be added to devices other than electrical 
heaters. 

Fig. 4-3 shows another application for the mercury switch 
-a simple burglar alarm. The alarm will sound if the win­
dow is opened. As shown, the mercury switch is attached to 
a small piece of wood. The wood is held in place against the 
window sill by means 'of a small spring. The mercury switch 

HEATER 

120V 

Fig. 4-2. Mercury switch used ■s heater safety switch. 
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BELL 

Fig. 4-3. Mercury switch burglar alarm. 

is so oriented that with the window closed, the switch is in 
the "off" position. The contacts of the mercury switch are 
wired in series with a bell or buzzer and a six-volt battery 
as shown. 

In operation, when the window is opened, the piece of 
wood drops down to a horizontal position, causing the mer­
cury switch to tilt downward. In turn, this will close the 
contacts of the switch, and the alarm bell will ring. 

THE MAGNETIC REED SWITCH 

Another interesting type of switch for the experimenter 
is the magnetic reed switch. Fig. 4-4 shows the basic mag­
netic reed switch. Two long metal contacts are encased in a 
sealed glass tube, and leads to these contacts are brought 
out through the ends of the tube. Normally, the contacts are 
separated and the switch is in the OFF position. 

Fig. 4-4. Basic magnetic reed switch. 
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When an external magnet is brought near the glass tube 
of the reed switch, the magnetic field causes attraction be­
t)'Veen the two contacts, and they close, placing the switch 
in the ON position. 

There are a number of interesting applications for the 
magnetic reed switch. Fig. 4-5 shows how the magnetic reed 
switch can be used as a simple intrusion alarm. The reed 
switch is mounted on the base of the window by means of 
either a nonmagnetic bracket, or by a bit of duco cement. 
A small permanent magnet is mounted on the window. The 
magnet is positioned directly over the switch so that the 
reed switch is actuated (contacts closed). 

The reed switch is wired through a relay to a bell o.r 
buzzer. The relay is a 6-Vac type with spdt contacts. A suit­
able relay is the Potter and Brumfield KUP5Al5. A 6-volt 
filament transformer powers the relay. A suitable trans­
former is the Allie~ 54A1419 or equivalent. 

In operation, with the window in the normally closed 
position, the magnet actuates the reed switch. Thus, the cur­
rent path is through the switch, relay coil, and the second­
ary of the filament transformer. The relay is energized, and 
no current is applied to the warning bell. Should the window 
be opened, the magnet will move away from the reed switch. 
This will open the circuit, causing the relay to drop out 
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Fig. 4-5. Magnetic reed switch burglar alarm. 
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(open). The circuit to the alarm bell will be closed; this 
rings the bell. 

This alarm circuit has a rather novel feature, in that it 
is "fail-safe." That is, should the 120-volt power line be 
opened, the alarm bell will ring as the relay drops out. Simi­
larly, if the wires to the reed switch are cut, the relay will 
again drop out, ringing the alarm bell. 

Fig. 4-6 shows how the magnetic reed switch can be con­
verted to a sensitive electromagnetic relay. Make a card­
board tube with a diameter just large enough to slip the 
reed switch into. Make two cardboard washers and cement 
them to the ends of the cardboard tube. Apply several coats 
of duco or radio service cement to the cardboard tube and 
washers to stiff en them. 

Wind the core full of No. 24 or No. 26 enamel magnet 
wire. Bring the ends of the winding out through the small 
holes punched in one of the cardboard washers. 

Fig. 4-6. Coil-actuated reed switch. 

COIL 

COIL 
LEADS 

TO 
CONTROLLED 

CIRCUIT 

To operate the relay, place the reed switch into the center 
of the coil. Connect the circuit to be controlled to the reed 
switch terminals. The coil can be energized by a 6-volt bat­
tery or other low-voltage de source. Fig. 4-7 shows the setup. 

The magnetic reed switch can also be used as a safety 
interlock switch, as shown in Fig. 4-8. Here, the reed switch 
is mounted on the inside of the equipment cabinet by means 
of a small bracket. A small magnet is mounted on the door 
of the equipment. The contacts of the reed switch are wired 
in series with the 120-volt power source feeding the equip­
ment. 

In operation, when the door of the equipment cabinet is 
closed, the permanent magnet is next to the reed switch, its 
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Fig. 4-7. Hookup of coil-aduated reed switch. 

contacts close, and power is applied to the equipment. If the 
door is opened, the magnet is moved away from the reed 
switch. The reed switch contacts open, removing power from 
the equipment. 
NOTE : If the equipment draws much more than a few hun­
dred watts, a relay should be used in series with the reed 
switch, because ~he reed switch contacts will not handle 
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REED SW ITCH ' 

o------+----o" 00---~· 
120VAC 
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REIA y TO EQUIPMENT 

REIAY COIL 120VAC 

Fig. 4-9. Using • relay in series with the reed switch interlock. 

more than a few amperes. Fig. 4-9 shows the setup for 
using a relay in series with the reed switch. 

A SIMPLE WATTMETER 

This simple wattmeter is a very handy device for check­
ing the current consumption of various pieces of electrical 
equipment and appliances. To operate the wattmeter, simply 
plug the unit that is to be measured into the receptacle and 
note the meter reading. 

Fig. 4-10 shows the schematic of the wattmeter. The de­
vice whose current consumption is to be checked is plugged 
into the receptacle, which is in series with half of the sec­
ondary of Tl and the 120-volt line. Thus, the amount of cur­
rent through the secondary of Tl will be determined by the 
current drawn by the device plugged into the receptacle. 

The amount of current drawn by the load connected in 
series with the secondary of Tl will be reflected as a voltage 
across the primary terminals of Tl. Thus, the greater the 
current drawn by the load, the greater is the voltage de-

Tl 
CALIBRATION 

~----, / DI IN34A 

RI 

Tl • F IIAMENTTRANSFORMER 2. 5V SEC @ lOA, 
120V PRIMARY 

Fig. 4-10. Schematic diagram of a wattmeter. 

89 

Nintendo Exhibit 1019 
Page 012



veloped across the primary of Tl and vice versa. As a re­
sult, the voltage developed across the primary of Tl is an 
indication of the load current. 

The voltage developed across the primary of Tl is ap­
plied to calibration potentiometer Rl. The voltage appear­
ing at the slider of Rl is rectified by the half-wave recti­
fier, consisting of Dl and Cl. The resulting de voltage de­
veloped by the half-wave rectifier is applied to indicating 
meter M. 

To calibrate the wattmeter, plug a known load (light 
bulbs of various wattages will do nicely) into the socket, 
and plug the line cord into a source of 120 Vac. Assuming 
the meter scale of 0-1 mA to represent 0-1000 watts, adjust 
the calibration control for appropriate reading. For exam­
ple, if a 100-watt light bulb is used as the load, adjust the 
calibration control for a reading of 0.1 mA, on the meter, 
and so on. 

A DEMONSTRATION CARBON MICROPHONE 

This demonstration carbon microphone is similar in de­
sign to the first telephone invented by Alexander Graham 
Bell. 

Fig. 4-11 shows how the demonstration carbon micro­
phone is constructed. First, obtain a discarded No. 6 dry 
cell and disassemble it so as to salvage the carbon rod. After 
the carbon rod is removed, saw off two sections as shown 
in Fig. 4-llA. Next, saw a "flat" on each of the two sections 
of carbon rod and cement these sections to a cigar box. The 
spacing between the carbon rod "blocks" should be about 
three inches. 

Next, mount the cigar box with the attached carbon blocks 
to a second cigar box by means of small machine screws and 
nuts, as shown in Fig. 4-llB. Attach a wire to each carbon 
block by using tape. Tape a piece of mechanical pencil lead 
and position it between the two carbon blocks so that it 
makes a "loose fit." 

Finally, connect the leads from the carbon blocks in series 
with an spst switch, a pair of 2000-ohm headphones, and 
two series-connected No. 6-dry cells. 
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(A) Prepare the carbon rods. 

(B) Hookup of circuit. 

DRY CELLS 

Fig. 4-11. Demonstration carbon microphone. 

To operate the demonstration carbon microphone, place 
the switch in the ON position. Tap the cigar box lightly with 
a finger tip and notice how the greatly amplified sound is 
heard in the headphones. To further demonstrate the ampli­
fying qualities of this microphone, place a watch on the 
cigar box. You will hear the greatly amplified sound of the 
watch ticking in the headphones. 
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