A LIGHT on one side of this mystery

bo~ {flashes, and a ring jumps to-
ward it like a frained animal. Within a
few seconds a light on the opposite side
flashes. an the ring leaps over to it with
the same ropidity. This action continues
as long os nower is applied,

What facef of space-age technology
has mo~e it possible for a light to at-
tract whnt appears to be a black metal
ring? Is it an ionie generator of some
sort, or some heretofore unknown plasma
or form of energy at work? What elec-
tronie genius thought this thing up in
the first place? Chances are that vou
will get as many different explanations
as there are viewers, if you insist upon
answers to your questions.

The flashing light creates the illusion
of atfracting the ring, and the illusion
atiracts a crowd. Aside from the com-
mercial aspect of being able to capture
the attention of large groups of people,
a principle of mutual induction can be
demonstrated and the project should
make an intriguing entry in science fairs
or other similar events.

How It Works. A slow-revolving
(6-rpm) timing motor alternately ener-
gizes a coil located at each end of a
semicircular soft iron rod, See Fig. 1.
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Coil L7 is energized when contact 1 or 3
is touched by the rotating arm; coil 2,
when contact 2 or 4 is made. When a coil
is energized, a magnetic field is created.

The soft iron rod in the center of the
coil concentrates much of the energy in
the magnetic field and increases the cou-
pling of the magnetic field to the alumi-
num ring. This causes an induced cur-
rent to flow in the ring, which sefs up a

Fig. 1. As the tim-
ing motor alter-
nately enecrgizes
the two coils, the
rng jumps from
ane sidc to the
cther, When the
lamp on the right
lights, the ring
jumpstothernight.
When the [ampon Ll 1t 12
the left hghts,
the ring jumps to
the left. It looks

as if the hght
attracts the ring.
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A LIGHT on one side of this mystery
box flashes, and a ring jumps to-
ward it like a trained animal. Within a
few seconds a light on the opposite side
flashes, arnd the ring leaps over to it with
the same rapidity. This action continues
ag long as power is applied.

What facet of space-age technology
has mace it possible for a light to at-
tract what appears to be a black metal
ring? Is it an ionic generator of some
sort, or some heretofore unknown plasma
or form of energy at work? What elec-
tronic genius thought this thing up in
the first place? Chances are that you
will get as many different explanations
as there are viewers, if you insist upon

- answers to your questions.

The flashing light creates the illusion
of attracting the ring, and the illusion
attracts a crowd. Aside from the com-
mereial aspect of being able to capture
the attention of large groups of people,
a principle of mutual- induction can be

. demonstrated and the project should
ake an intriguing entry in science fairs
or other similar events.

How It Works. A slow-revolving
(6-rpm) timing motor alternately ener-
gizes a coil located at each end of a
gsemicireular soft iron rod. See Fig. 1.
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Coil L1 is energized when contact 1 or 3

is touched by the rotating arm; coil L2,
when contact 2 or 4 is made. When a coil

is energized, a magnetic field is created.

The soft iron rod in the center of the
coil concentrates much of the energy in
the magnetic field and inereases the cou-

pling of the magnetic field to the alumi-
num ring. This causes an induced cur-
rent to flow in the ring, which sefs up a

Fig. 1. As the tim-
ing motor alter-
nately energizes
the two coeils, the
fing jumps from
one side to the
other. When the
famp on the right
lights, the ring
jumpstotheright. L
When the lamp on Ll
the left lights,
the ring jumps to
the left. It looks

as if-the light
attracts the ring,
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THIS AMAZING RING HOPS
FROM ONE SIDE TO
ANOTHER, CHASING THE
FLASHING LAMPS

By WALTER B. FORD

BUILD THE

magnetic field of its own. These fields
magnetically oppose each other, and the
ring is vigorously repelled. It shoots
upward and away from the coil, travels
around the loop, and lands on the other
side, near the other coil. When the
other coil is energized, the ring is shot
back to where it came from. This back-
and-forth motion is in step with the ro-
tation of the timing motor.

The timing motor operates directly off
the 117-volt line. Coils LY and L2 oper-
ate off the 12-volt secondary winding of
T1. Lamp I1 is wired across L2 and
lights when this coil is energized. Simi-
larly, lamp I2 is connected across L1
and lights when LI is energized. Because
each lamp is physicaily located opposite
its coil, there is the illusion that the
lamp attracts the ring.

Construction. Drill the Masonite panel
as shown in Fig. 2. Place the drilled
panel over the open space on the alumi-
num chassis; then mark and drill around
the flanged edges of the chassis as
shown. Drill a few additional holes in
the chagsis for ventilation, line cord en-
trance, switch mounting, and rubber
feet. :

Remove any nicks from the 24" soft
iron rod being used for the loop, with a
fine file or sandpaper. Then polish the
rod with emery cloth and steel wool.
Make a wood form for shaping the loop
(Fig. 3). Attach another piece of wood
to the form by means of a back plate so
as to provide a slot for holding one end
of the rod.

Place the form and back plate in a
vise, and ingert the iron rod into the slot
so that the end of the rod is positioned
57" from where the semicirele ends.
Bend the steel rod around the form,
using a rubber mallet or block of wood
as necegsary. If one side of the rod is
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Fig. 2. Drill a 7% x 12* x 3/16" Masonite panel to
hold the soft iron loop and the pilot Jamp sockets.
Position of mounting. screw holes is not critical.

_Fig. 3. Carefully bend the rod around the wood form to obtain
a.smooth shape in the loop. Rod must be clean and free from
burrs to permit the ring to travel freely without interference.
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PARTS LIST

I1,12-—12-16 volt miniature bavonet lamp

L1, L2—See text

“SI1—8.p.s.k. toggle switch

S2—See text

Ti—Filament transformer; 117-volt primary,
12-16 volt secondary, 2 amp., minimum (Allied
Radio 62 G 331 or equivelent)

I-—G-rpm timing motor, 117 volts a.c.,, 60 cycles
——see bext .

1—7" x 127 x 3/16" piece of Masonite

1—234" x 2347 x 3/16” picce of Muasonite

1—3" x 77 x 127 gluminum chassis ( Bud AC-408
‘or equivalent)}

1-—247 soft iron rod, 137 digmeter

2—134” fiber or Micariq washers, 4™ thick

1—38" length of soft iron wire, 16 or 18 gauge

1—22-gauge enameled magnet wire-——see text

2—Pilot light assemblies (Allied Radie 7 E 891)

1—1%4" brass rod, %" diameter .

4—Pigces of 20- or 22-gange round brass tubing,
%" od., 157 long

I—iA” piece of 20- or 22-gauge seamless clum-
inum tubing, V57 o.d. (wown't work with g
seam )

4—35/16" x 9/16" picces of 26-gauge spring brass

1—5/16" x 134" piece of 26-gauge spring drass

Misc—Line cord, 34" x 6-32 brass round-head
wmachine scpews (4), 27 x 6-32 steel round-head
mackine s¥pews (2); 6-32 hexagon brass nuts
{8), 6-32 kexagon sieel nuts (2), rubber screw
bumpers (4), 38" x 6 sheet metal screws (14},
Y7 x 114" wood dowels (2}, " rubber
grommet, 4 "-20 hexagon steel nuts (4), 34”-
diometer steel washers with 47 center (2),
-‘ﬁ?) lock washers (4); and H6 brass washers ©

longer than the other after forming, cut
it to make both sides even, Then thread
about ¥4” from the ends using a 14" die.

Construction of L1 and L2. Make two
coil forms with fiber or Micarta washers
and strips of thin cardboard as shown in
Fig. 4. Wrap a strip of 2”-wide cardboard
around & 15” wood dowel and apply glue
between the layers of cardboard without
geiting any glue on the wood dowel
Drill holes in the fiber coil ends to fit the

cardboard tube and cement the tube and -

the ends together. Then drill two %s”
holes in one end washer of each coil
form to pass the wires through.

Wind approximately 80’ of No. 22
enamel-covered magnet wire on each
form. The exact amount is not impor-
tant, but it is important to wind the coil
turns close together and evenly. Sup-
pliers of magnetic wire generally sell the
wire woynd on I%-1b, spools. One such
spool is‘usually enough for both coils.

Mount the pilot light assemblies to the
Magonite as shown in Fig. 5. Then cen-
ter the two coils on the underside of the
panel and -over the 1,” holes, and cement
the coils in place. The aluminum ring
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Fig. 4. Construct coil forms as shown. Each coil
takes about B0 feet of No. 22 enamel-coated wire.
A L4-pound spool should be encugh for both coils.

Fig. 5. Cement the finished coils to the bottom of
the panel. Use extra fong coil leads to avoid undue
stress on the connections when assembiing the unit.
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Fig. 6. Fabricate the rotary switch on a 234" x
234" piece of Masonite and- bolt it to the chas-.
sis using two 14 "-long dowels and 2%-long screws.
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PARTS LIST

11, 12— 12-16 voli winiature bayonet lump

LI, L.2—3ee tex!

S1—8.p.sd, fogele rmoilch

52-—5See lext

TI—Filament transforuer; I37-velt  primary,
12-16 voll secondary, 2 amp., minisum (Allied
Ruadip 62 G 3311 or cquivaloat)

I—G-rpm timing moler, 17 volls g.c., 60 cycles
—ice teal

17" x 12" x 3/ 18" picce of Masonite

1—234" x 234" x 3/ 18" givece of Marewite

I—3 3 7" x 127 alwamionem chassis { Bud AC-408
or l"u'lrh-’].l.l'rj.lr.l')

=247 sojt jron ved, 147 diameter

2—1M” fiber or Micarla washers, VE™ Mhick

F—87 length o) soft srow soire, 16 or 18 pange

I—27-gauge enawreled ma el yire—see dext

2—Pilot bipht giscmbiies (Allicd Radia 7 E 891)

134" brass rod, 347 digmeler

q—eces of 20- or 22-pawre round brass inbing,
147 od., 14" long

I— 47 plece of 20 or 22-gonge seawless alym-
i lubing, 187 0.4, lwon't work with «
seam )

F—F/ 18" x O 107 pieces of 26-gange spriug brass

I—35716" & 134" picce pf 2d-gauge spring brass

Mice—Five cord, 37 x 832 brass round-fead
waching ferews (41, 2% x 6-32 steel resnd-hend
wachineg sheows (2); 6-32 hexagen hrass sals
(8}, 6-32 Rexepan steef unts (2), rubber soree
bumpers F4), 4™ x 6 sheel metal serews (14),
1" x 14" woeed dowcls (2), YT orubder
gromome!, L4720 hexagon stecl nuls (4), 34°-
divmeter steed washers with 4™ cenfer (2),
4 leck wathers (4] end EE brais warier:
)

fonger than the other after forming, cut
it to make both sides even, Then thread
about 14,” from the ends using a Y,” die.

Construction of LI and L2, Make two
eoil forms with fiber or Micarta washers
and strips of thin cardboard as shown in
Fig. 4, Wrap a strip of 2”-wide cardboard
around a 15” wood dowel and apply glue
hetween the layers of cardboard without
getting any glue on the wood dowel.
Drill holes in the fiker ¢oil ends to fit the
cardboard tube and cement the tube and
the ends together. Then drill two s’
holes in one end washer of each enil
form to pass the wires through.

Wind approximately 80° of No. 22
enamel-covered magnet wire on each
form. The exact amount ig not impor-
tant, but it is important to wind the coil
turns close together and evenly. Sup-
pliers of magnetic wire generally sell the
wire wound on %4-lb. spools. One such
spool is‘usually enough for hoth coils.

Mount the pilot light assemblies to the
Masonite as shown in Fig. 5. Then cen-
ter the two coils on the underside of the
panel and over the 14” holes, and cement
the coils in place. The aluminum ring
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Fig. 4. Construct coil forms as shown. Each ceil
takes about 80 feet of No. 22 enamel-coated wire.
A LY4-pound spool should be enough for both coils.

Fig. 5. Cement the finished coils to the bottorm of
the panel. Use extra long coil leads to avoid undue
stress on the connections when assembling the unit.
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Fig. 6. Fabricate the rotary switch on a 234" x
234 piece of Masonite and bolt 1t to the chas-
sis using fwe 14 %-long dowels and 2"-long screws.
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Fig. 7. Contacts are made from strips of spring
metai soldered to short lengths of tubing. Driti the

rotating contact to tit snugly on the motor shaft.
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Fig. 8. Stationary contacts (side view) should be po-
sitioned to provide gentle contact and timed to ex-
tinguish the light just before the nng reaches it

which flips back and forth on the steel
loop is made from !4"-long, #4”-o.d.,
20- or 22-gauge aluminum tubing; both
ends of the ring should be reamed before
the ring is placed on the loop.

Insert the ends of the loop from the
top of the panel through the centers of
the coils until the ends extend " be-
yvond the coils. Then turn the unit upside
down and support the ends in the same
position. Cut a number of pieces of No.
16 or 18 soft iron wire, each slightly less
than 2” long, and straighten the pieces
as much as possible. Then insert the
wires around the steel lcop ends (Fig. 4)
in the center of the coils, applying a
coating of epoxy cement to each piece as
it is inserted in place.

Tightly pack hoth coils with the wires.
You'll find it easier to insert the wires if
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you sharpen one end of the wire with a
file. Then cut notches in the steel washer
to clear the coil leads; place the washers
and nuts over the 14" rod projecting
from the coil ends. Do not tighten the
nuts until the epoxy glue has set.

Drill the 234" x 23}” Masonite board
used to mount switch S2 as shown in
Fig. 6. Measure the spacing of the
mounting holes on your timing motor
and drill corresponding holes in the
base.

Herbach and Rademan Ine., 1204 Arch
5t., Philadelphia, Pa., 19107, offers a line
of synchronous timing motors from L%
to 30 rpm. The 6-rpm model is priced at
$4.95, f.0.b, Philadelphia. Motor rpm is
not critical and almost any timing
motor, down to 1 rpm, will work well,

TiIMIHG WMOTOR
TOR ARMATURE

MASGMITE
BASE.

Fig. 9. Curve the rotating contact to get a gentle
spring-like action. Centact and motor leads should
be long enough to allow assembly without stress.

Next, start making the four station-
ary contacts from 20- to 22-gauge,
11”-0.d., brass tubing cut to %" in
length. As shown in Figs. 7, 8, and 9,
they are made by soldering a 314" x %"
26-gauge piece of brass spring into the
slotted tubing. When making the con-
tacts, cut each length in line with the
“grain” of the metal to prevent it from
snapping when bent. The alignment of
the grain can bhe determined by observ-
ing the direction in which the metal
tends to curl when laid on a flat surface.

The rotating contact is made by sol-
dering a strip of spring brass info a
piece of slotted brass rod as shown in
Fig. 7. Dress down the edges of the
rotary and stationary contacts to insure
quiet operation. Each of the four sta-

(Continued on page 96)
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Fig. 7. Contacts are made from strips of spring
metal soldered to shert lengths of tubing: Drill the
;?{otating contact to fit snugly on the motor shaft.

TIMING
MOTOR

SDEMEW L

Fig. 8. Stationary contacts (side view) should be po-
sitioned to provide gentle contact and timed to ex-
tinguish the light just before the ring reaches it.

which flips back and forth on the steel
leop is made from %”-long, 34"-o0.d.,
20- or 22-gauge aluminum tubing; both
ends of the ring should be reamed before
the ring is placed on the loop.

Insert the ends of the loop from the
top of the panel through the centers of
the coils until the ends extend %" be-
yond the coils. Then turn the unit upside
down and support the ends in the same
position. Cut a number of pieces of No.
16 or 18 soft iron wire, each slightly less
than 2" long, and straighten the pieces
as much as possible. 'Then ingert the
wires around the steel loop ends (Fig. 4)
in the center of the coils, applying a
coating of epoxy cement to each piece as
it is inserted in place.

Tightly pack bhoth coils with the wires.
You'll find it easier to insert the wires if
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you sharpen one end of the wire with a .
file. Then cut notches in the steel washer-
to clear the coil leads; place the washers

and nuts over “the 14”7 rod projecting -

from the coil ends. Do not tighten .the
nuts until the epoxy glie has set.

Drill the 234" x 23," Masonite board
used to mount switch 82 as shown:idn
Fig. 6. Measure the spacing of the
mounting holes on your timing motor
and drill corresponding - holes in. the
base.

Herbach and Rademan Ine., 1204 Arch
St., Philadelphia, Pa., 19107, offers a line
of synchronous timing motors from 14
to 30 rpm. The 8-rpm model is priced at
$4.95, f.0.b. Philadelphia. Motor rpm is
not crifical and almost any timing
motor, down to 1 rpm, will work well,

Fig. 9. Curve the rotating contact to get a gentle
spring-like action. Contact and motor leads should
be long enough to allow assembly without stress.

Next, start making the four station-
ary contacts from 20- to 22-gauge,
14”-0.d., brass tubing cut to 14" in
length. As shown in Figs. 7, 8, and 9,
they are made by soldering a ¥e” x %e” -
26-gauge piece of brass spring into the
slotted tubing. When making the con-
tacts, cut each length in line with the
“erain” of the metal to prevent it from
snapping when bent. The alignment of
the grain can be determined by observ-
ing the direction in which the metal
tends to curl when laid on a flat surface.

The rotating contact is made by sol-
dering a strip of spring brass into a
piece of ‘slotted brass rod as shown in
Fig. 7. Dress down the edges of the
rotary and stationary contacts to.insure
quiet operation. Each of the four sta-’

(Continued on page 96)
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CROWD STOPPER

(Continued from page 51)

tionary contacts is mounted on a 34" x
6-32 brass machine screw, and the ro-
tating eontact is mounted on the arma-
ture of the motor.

Timing Motor and Switch (82). As-
semble the motor and switeh as in Figs.
8 and 9. If you're using a counterclock-
wise motor, position the four switch
contacts as shown; otherwise, reverse
orientation of the switch contacts.

Connect stationary switech contacts 1
and 3 together and 2 and 4 together; use
_solder lugs heneath the mounting screws
to make it eagier to solder the leads.
bE ST e AT ) : Also, solder & 10” lead to each pair of
YOUR NEARBY SWITCHCRAFT contacts. Then fasten the switch assem-
AUBIC DEALER TALKS YOUR LANGUAGE! bly to the bottom of the chassis with two
Stop searching. Theose hard-to-find minia- 2”7 machine screws and two 1%” wood

ture, multi-pin connectors for imported tape dowels; the motor faces down. .

recorders, dictation machines, audic and - Final Wiring. Mount T1 so it will clear
P.A. equipment are at your local Switcheraft the coils when the chassis lid is put on.
dealers now! 2 to 7 pin, male, female . . . When wiring the rest of the unit, make
for Sony, Norelco, Grundig-Majestic, Korting, sure leads are long enough for the lid
Uher, Panasecnic, Telefunken, etc. Original to be removed without having to break
equipment precision, guality and fit. the connections. Turn the rotary contact.
Write for complete catalog C-503 and a list by hand and note the pressure between
of dealers who stock these connectors. it and the stationary contacts: there

“\“:_“m\_‘k“ should be just enough pressure to make

contact without slowing down the motor.
5563 Elston Ave., Chicago, lif. 60630 :

CIRCLE NO. 38 ON READER SFHVICE PAGE Instailation. Plug the unit in, and ad-
just the contacts so a lamp will go out
just before the flip ring reaches it
When all adjustments have been made,
arrange the wiring neatly inside the
chagsis to prevent interference with the
operation of the motor.

LEARN £esone AT HOME

Fix TV, deslgn antoinat ystems, learn tmns1stors completa
electronics. College level Home Study courses taught FOU Can
xmdemta.nﬂ t.hem Harn more in the hlghly pald electromm indus-
try, Compt Missiles, theo! ry and_pr te ed.
0701' 30 0(}0 Smdlmbﬂs !IDW emD S'Gd Bﬂsld:lnt classes at our Chi-

iMERICAN INSTITUTE BF ENGINEERING & TECHNOLOGY
1137 West Fullerten Parkway, Chicago, Illinois 60614 _

“Now take one step back, and two to the left.”
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