




# 6-32 HACK SCREWS 

operating on low-voltage a.c. from a bell 
transformer is shown in Figs. 1 and 3. The 
field coils A and B are two magnets from a 
buzzer or  doorbell placed so that the wind- 
ings run in the same direction. These are 
connected in series. The rotor consists of 
two pieces of steel clock spring and the 
shaft is a No. 6-32 machine screw filed to 
a point at  each end. Two nuts hold the 
springs to the shaft as shown. The shaft is 
pivoted between center-punched marks in 
the base plate and the supporting arm. 
There is no electrical connection to the ro- 
tor of this motor. The motor will continue 
to operate at about the speed at which it 
is started. 

Series Motor: The motor shown in Fig. 5 
runs on 6 volts d.c. or 8 to 12 volts a.c. from 
a toy transformer, and it can be fitted with 
a pulley to operate small models or other 
devices, delivering considerable power for 
its size. Details of construction are shown 
in Fig. 8. The armature and field cores C 
and D, as well as the end supports A and 
B, are made of %-in. strap iron. Armature 
and field coils are wound with bell wire 
which approximately should fill the space. 
The armature is slipped on the shaft and 
is held in place by peening or  with a drop 
of solder. The commutator is made from a 
thread spool and two strips of copper. Slots 
a re  sawed in opposite sides of the spool, 
the edges of the copper strips are inserted 
into the slots, and the strips are bent 
around the spools. There should be about 
?4 to %-in. clearance between the two cop- 
per segments. The edges of the commu- 
tator should be wrapped securely with 
strong cord. The leads from the armature 
coil are soldered to the two copper seg- 
ments of the commutator, and the arma- 
ture is put in place. Two washers are sol- 
dered to the shaft on either side of the 
end support to limit'end play. The brushes 
are made of spring brass, ?h in. wide. It 
may-be necessary to give the motor a start 
by hand. If it does not run as first as- 
sembled, turn the commutator on the shaft 
to a position which will cause the motor 
to take hold. 

Mercury-Pool Motor: The mercury-pool 
motor shown in Figs. 7 nnd 9 is a type used 
in d.c. watt-hour meters and other meters. 
It  operates on two or three dry cells con- 
nected in series. It will not operate on a.c. 
Details of construction are shown in Figs. 
9 to 13 inclusive. The rotor is a disk of 
55z-in. aluminum or copper mounted on a 



small shaft which is placed between two 
machine screws which are  center-punched SPIN THE DISK TO 

START THC VOTOF( 

a t  one end to serve as bearings and are 
locked to the frame with nuts. The mer- 
cury pool is cut in the wooden base, direct- 
ly under the rotor. Next, an electromagnet 
is made. The core is Y4-in. flat iron bent 
as shown in Fig. 13 and the two coils are 
wound full of No. 18 or  No. 22 magnet 
wire, a spacer being placed between them. 
Both coils must be wound in the same di- 
rection. The electromagnet is mounted so 
that the rotor revolves freely between the 
coils, and the poles of the magnet are di- 
rectly below the shaft of the rotor. Elec- 
trical connections are  shown in Fig. 11. 
One terminal is connected to the coil, and 
the other side of the coil is connected to a 
wire dipping into the mercury pool. The 
rotor also dips into the pool. The second 
terminal is connectcd to the frame of the 
motor. 

Induction Motor: Operated on low-volt- 
age a.c. from a toy transformer, the disk- 
type induction motor shown in Fig. 4 ex- 
emplifies a principle used in meters of 
various types. I t  will not operate on d.c. 
Details of parts are given in Figs. 14 to 17 
inclusive. The laminations used are ap- 
proximately of the dimensions shown in 
Fig. 17  and can be obtained from an old 
audio transformer .used in radio. Two 
stacks of laminations, each %G in. thick, are 
required for the lower and upper coil. The 
upper coil is wound with No. 28 d.c.c. wire, 
enough wire being wound on the coil to 
fill the winding space on the core. The 
lower coil is wound with No. 18 wire. The 
leads from each coil are brought out to a 
pair of binding posts on opposite sides of 
the motor. The tor? of the upper coil is 
drilled directly below the coil and a single 
turn of No. 8 bare copper wire is inserted 
as shown in Fig. 15. The ends of this wire 
should be lapped carefully and soldered 
together. The frame is made of No. 16-ga. 
sheet brass. The rotor is a disk of sheet 
copper or aluminum. It  is moved up or 
down on the shaft until it is in the proper 
position between the two cores. The upper 
coil terminals are connected to a radio 
rheostat and the lower coil is connected t o  
the transformer supplying 6 volts. It will 
be necessary to shift the upper coil slightly 
to one side or the other in order to get the 
motor to operate properly. Once the prop- 
er  position has been found, the speed can 
be controlled by adjusting the rheostat. 
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Easy Way of Mounting Reflector 
on a Lamp Socket 

When you have occasion to attach a 
homemade reflector, such as the type made 
from an aluminum mixing bowl, to a lamp 
socket, try the method shown. First get a 
regular glass-shade holder of the type that 
screws onto the end of the socket. Then 
form tabs in the reflector and bend them 
up and drill them to take the screws in 
the holder. 

Simple Tester for Short Circuits 
If a lamp or some appliance in the home 

is blowing fuses, you can make a tester to 
locate the trouble. Just take a short elec- 

tric cord with a plug on one end and a 
socket on the other. Remove the insula- 
tion in the center and connect a socket 
containing a fuse, preferably one of low 
amperage, to one of the wires. To use the 
tester, remove all appliance wires and then 
plug in the tester to each one in turn. When 
the faulty appliance is found the fuse in 
the tester will blow. 

Time Switch Operates Appliances 
in Your Home 

Here is a simple time switch that anyone 
can make to turn on a radio, toaster, elec- 
tric iron or coffee percolator a t  a given 
time. All you need is an alarm clock and a 
mercury switch. If desired, the latter can 
be made from a small phial. This is at- 

tached to a strip of heavy brass, which is 
in turn soldered to the alarm winding key 
after the latter has been removed. In use, 
the alarm is wound just enough to tip the 
switch, after which further winding is un- 
necessary as resetting the switch by pull- 
ing down the arm winds the alarm. A stop 
pin must be soldered to the hark of the 
clock to check movement of the arm after 
the switch has been tipped. The switch 
can be used to turn off an appliance by 
simply reversing the position so that the 
mercury flows away from the electrodes 
when the alarm tips the switch. 


