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Directions for Operation of Standing Wave Apparatus
CE:.t. No. F4012ﬁ

The Standing Wave Appcrztus, for the demonstration of standing elec-
tromagnetic waves, (Seibt Effectj consists of 2 long glass tube on which
is an evenly spsced winding of fine copper wire, o Bckelite iounting for
supporting one end of the tube in the loop of the Fi0ll short Wave Appa-
r=tus, and » support clzmp for holding the other end qof the tube.

- setting Ups Plece the.No. F4011 Oscillator on a long table and con-
nect it up ns for ordinzry operation. Its antenna arms should not be at-
tzched for this experiment. Fasten the Bakelite support to the top of
the single turn inductor of the F4011l by means of the set-screw. slip
the bare end of the long tube through the hole in the Bukelite support
and secure the rubber-covered end in the clamp support nrovided for that
purpose.

Qperztion: VWhen the-éhqg;rwave epparagus is set in over:ztion high
frequency currents, in the ordsr of 75 x 10° cycles per second czre in-
duced in the long coil on the gl:ss tube. These electromagnetic waves
are reflected b:ck from the open end of the coil and intarfere with the
oncoming wzves to produce sharply defined voltuge nodes znd antinodes a-
long the entire length of the winding. These nodes and zntinodes may be
bszutifully demomstr:otad by holding the "Neon Wand" (Czt. No. F40128) at
right angles to and with one end near to or touching the standing wave
coil. As this neon tube is slowly moved along the coll the discharge
glow in the tube will slowly creep up the tube towsrds the hend as 2
voltage sntinode is approached, and will recede down the tube and finally
disappear as a voltage node is reached. Eight or ten nodes and antinodes
may be counted in this manner.

The electromagnetic field zbout the standing wave tube is so strong
that the Neon Wand will often glow when two or three inches froa the
winding. Also, smzll incandescent lamps such as zutomobile headlight.
lamps or flashlisht bulbs will often produce ¢ bluish zlow when the bulb
of the l:mp is brought z2gainst the winding on.the tube. Neon lemps such
as our Cet. Nos. 8215 or 8216, or - neon spectrum tube such =s our Cat.
No. F3059 will zlow siumilsrly to the Neon Wz2nd when brought near the
dtznding Wave Tube. :

Another striking demonstration of the stznding waves m-y be m~de by
holding in the hznd the bulb of » low wzttage incamdescent l-mp such as
our Cat. No. F&718 (110 volt 10 watt l-mp) znd with the br:ss base of
the 1l~mp touching the wire, slowly move the laap zlong the coil. The

110 volt lamp will light up brightly =s it pusses : volt-=ze antinode.
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Directions for Operation of -Cat. Ho. F4011
Short Wave Radio Demonstration Apraratus

Description -- The apparatus supzlied under Cat. No. F4011l
consists of the following pzrts -

- Osc.llator unit less tubes

Transformer unit with connecting wires

Set of long transaitting antennae EE piecas;
3et of short troasuitting antennae (2 pleces
Antenna coua;ling loop

Receiving zntenna with flashlight bulb detector

b b

The following accessorizs are not surplied with Cat. No. F4011
but way be purchased separately if desired:

Cet. No. F4012A Radiotron UX210 or CX310 (2 reguired)
n n  P4012B Wavemeter 3 to 5 meter raanje \approx.
" n F4012C Mounting Clips for attaching flashligh®t bulb
§ to wcvemeter
s "  F4012D Exploring Lainp
" " F4012E Neon Test Bulb
" " F4012F Extra Rec:ziv ng Antenna (wich flashlight
bulb detector) ,
d m  F4C12G Recelvinz ansenna wich nuaber of flashlight
bulbs to show current distribution
" " F401cH Flashlight bulbs for use with Cat. Nos.
F101:C, F40lgF, F4012A |
" "  F401SK Roll of Ko. &3 shect copper for construction
of refleciion screen
n "  F4012L Set of short co.psr zntenna tzraminals for use
with No. 4531 Therao-gaivaanoagsicer

" n 14422 Bare cop,er wire for Lecner Wire exporias=ats

n n 1331 Ther.o-galvanoucter for iundicat.ig rosonance
and seasurcment of electrowmagietic field in-
tensitcy :

Sect.ng Up Apparatus -- Place the oscillator on a wooden toble
or suzport stand as far removad fro: pipes =:d other wassss of
metsl as possible. It will be e greet conveinience to thz demonstra-
top, zad is highly desirable elec rically <o clzmn the a;;eratus on
& non-iagnetic wooden tripod stand such as oir No. FI83. Push the
tubes in their sockats, plug che & wire connector onto the o.cilletor
and pluz the transforuwer priaury conuiector into a 110 volt A.C. 80
cycle lamp socket. The filcuaents in the tubes should iignt up im-
mediztely. Test toe cireunit to acke sure tuet it 18 oscill:zting
by touching the point of & lead pencil t6 onz of the t:rmincls of
the inductence. If tne circuit is oscillet.n3, su=ll sperks will
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be produced at the pencil point. In case the circuit 1s not

oscillating, disconnect the powsr {msediately, as the circuit
in a2 non-oscillating condition will draw an excessive current
thst will overload both tubes and transformer. The transmit-
ting antenns arms should not be used until aftzr the circult

has been tested for oscillatiome.

Transmitting Antennag -- Two sets of transai:iting antennae
ar= supplied. They consist of four copper-plated brass tubes
with a taper plug mounted on one end. The two shorter tubes
are intended to be plugged into the tapered receptacles at the
ends of oscillator inductance to form the horizontal antenna.
The two long:r tubes are intended for use with the antenna coup-
ler to form the loose-coupled vgrtical antenna. Care should be
taken to see that these different lengths are used in their
proper places only, as to interchange them may cause the circuit
to stop oscillating with possible damsge to tubes or transformer.
The oscillator and the tr:nsaitting antennae are no: adjustable
for wavelength, it being intended that all tuning should be done
on the receiver.

Receiving Antenna -- The receiving antenna with flashlizht
bulb detector consists of an insulated center section contzining
a flashlight bulb and provided at each end with sockets into
which copper-plated brass tubes may be pushed. The tubes for
use with this receiver are eguipped with suzller rods or tubes
which telescope in the main tubes thus providing zn adjustment
in the length of the antenna which constitutes tuning. In use,
the adjustments in length should be made ejually on both ends
so as to keep the lamp approximately at the center.

no-galvanometer -- When the therano-galvanometer, Cat.
No. 453l, is used for measuring field sirength or indicating
resonance it should be fitted with the antenna arms from the re-
ceiver wirh the lamp detector. To do this, the two short lengths
of copper rod, Cat. No. F40l4L, should be fastened under the bind-
ing posts of the galvanometer in such a wanner that they rroject
in the samne str:ight line from opposite sides of cthe .eter. The
adjustzble antenna arus from the recsiver may then be slipged
over these projections from the meter. Tzke care wWnen this ar-
ranzement 1s in resonance, not to bring it too close to the trans-
mitter as it is much wmore sensitive than the lamp detector.

Wavemeter -- Before using the wavemeter, Cat. No. F4012B, it
should be mounted on an insulatingz base. A flashlizhr bulb should
be shunted across a few ceRmtimesers of the waveuwet:r inductance
or a neon lamp should be attached to one end of th: .niductance ;o
indicate when the waveme ter is in r-sonance wi:.h the transmitcter.

F40il
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A aoun‘inz clip, C2t. No. F4012C ;rovides z conven.ent .cans of
attachinz the flashlizht lamp. Cere must oz taken no- to hold

the woveuetzr too close o the trausaitter when the two zre in

resonance or ne indicating l= ip on the w:vsumster 22y bo burned
out. -5

Lecher Vire fxperiment -- In performinz the Lecher iire
experimen®s, the antenne coupling loor should be plug:ed into
one of the receptocles in thz base of th: oscillator and the
corper wires should be attach:d o tne coupler above ad bzlow
th: loop. The oscillator must, of courss, be clamped down to
ths teble or stznd whsn performing this sxperimant.

The foregoing esre gencral direct.ons zad precautions for
the setting up and operating of the Short Wave Radio Demonstration
Apraratus. For uwore spccific directions as to ths various ex-
periaents which mey be perforued, rzfer to thc rerrint from the
Mey 192C issue of "School Science and Matnematics™, Vol. xxix,
go& 5,"on "An Aprerztus for Dewonstrsiing the Fund:.ientsls of
AQ -0

A ocut—-out switch is located on the primary side of the
transformer whereby the line voltage may bd disconnected without
pulling the line oord from its receptacle.

The two binding posts on the base of the oscillator are for
connecting to a milliammeter of at least a 100 milliampere range.
The milliammeter indicates the plate current of the tubes, When
the milliammeter is not in use the binding posts should be shorted
with a short piece of wire,
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