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Instructions for Performing
Experiments 1-10

INTRODUCTION

This Supplementary Laboratory Course is going to be ex-
tremely valuable to you in many ways. In the first place, the
experiments you are going to perform will serve to illustrate
what you learn in your study of the Lesson Texts. Then the ex-
periments are all very practical and will give you an insight into
the work of a practical laboratory technician—and into the work
a practical radio man does at his work bench, regardless of the
branch of Radio in which he specializes.

Besides this, in performing the experiments you will develop
a certain technique in handling and wiring radio apparatus.
The practical applications of the various experiments are given
in detail so that you can use the experience you get in performing
them, in your practical work.

Some of the experiments you will find quite simple—but no
matter how simple any experiment might seem at first sight, per-
form it carefully. Every experiment is here for a purpose, and
every experiment must be performed in order to get the maxi-
mum benefit from the Course.

We start out by learning how the presence of an electric cur-
rent flow can be detected. Of course, electricity is not directly
visible or audible, nor does it appeal to any other human sense
directly. In order to get an audible or a visible indication of the
presence of an electric current we must use various devices.
Having learned how to use these indicating devices, we shall go
on to learn how electricity is measured, the phenomena that take
place in radio circuits, the action of vacuum tubes, practical
radio testing procedure, etec.

Whether you intend to specialize in Radio Servicing, Tele-
vision, Sound Pictures, Aircraft Radio or Commercial Operating,
this Laboratory Course will be invaluable to you. The basic prin-
ciples underlying all these fields are essentially the same. For
example, the Sound Projectionist must understand the operation
of vacuum tubes and the testing of circuits as well as the Radio
service man, and a thorough understanding of the generation
and control of electricity is essential in every field mentioned.

You will find that the directions for performing the experi-
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You Supply: 1 dry cell (114 volt), 2 drinking glasses and several
teaspoonfuls of salt.

EXPERIMENT NO. 1

Object: To show how the presence of an electromotive force
can be detected by the ear.

Apparatus Required: Headphone (item No. 2), headband
(3), and dry cell.

Experimental Procedure: Assemble the phone and head-
band properly (there are small prongs at one end of the band
that fit into holes in the sides of the phone). Then place band
on head with phone against one ear. )

Holding one phone tip on one terminal of the dry cell with

Ory cel/

Sl
Fic.2

one hand, tap the other terminal of the cell with the other phone
tip. See Fig. 2.

When both phone tips are in contact with their respective
terminals of the dry cell, an electrical circuit is completed,
through the cell, through the leads and through the phone, and
electrons will travel over this complete circuit. If either phone
tip is removed from its terminal the circuit is opened, and elec-
tron flow stops instantly.

Observations: As you close and open the circuit in this way,
you will hear clicks in the phone. At the time when contact is
made, a click will be heard. If the circuit is kept closed, no
sound will be heard. But when the circuit is opened, a second
click will be heard.
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EXPERIMENT NO. 2

Object: To show how the presence of an electromotive force
can be detected by the eye.
Apparatus Required: Meter (item No. 1), meter stand (9),

test prods (8), dry cell.
Apparatus Assembly:

(1) Place meter in meter stand as shown in Fig. 3. To

(2)

(a)

(b)
(c)

(d)
(e)

(f)

do this:

Loosen the screw and nut that hold the clamp
together. Do not remove them, however.
Slip clamp from meter.

Slip the meter through the hole in the stand,
from the front.

Replace the clamp and draw up the holding
screw and nut.

Now tighten the two small machine screws
that are run through “ears” in the clamp until
they press firmly against the back of the stand.
Bend the 90 degree meter stand to about a 70
degree angle so it will remain in an upright
position. (See the side view in Fig. 3.)

Connect test prod leads to the meter terminals:

(a)
(b)

(c)

Loosen the small nut on each terminal but do
not remove.

Scrape the insulation from about 3/, in. of.the
wire at the ends of the test prod leads and
twist the strands.

Connect ends of test prod leads to terminal
posts by wrapping one turn of wire around the
posts, in the direction in which the nuts
tighten, with the washer next to the loosened
nut. (Always place wire about a threaded
post in the direction of the threads so that the
wire won’t be forced out as the retaining nut
is turned down.)

(d) Tighten nuts.

Experimental Procedure: With a test prod in each hand,
touch the cell terminals. Watch the meter. If needle reads
down-scale, reverse the connections to the cell.

Observations: If the dry cell is in good condition, the meter

5
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Now touch the test prods to the dry cell terminals and watch
the meter. Then reverse the connections to the dry cell by inter-
changing the test prods on the cell terminals and watch the meter.

Observations: With the red prod on the center terminal
(+) of the cell, the meter will read up-scale. With the red prod
on the negative terminal, the meter will read down-scale, show-
ing that now the e.m.f. is acting through the meter in a direction
opposite to its first direction.

Theory of Action: While we learn in our regular lesson
texts that electrons leave the source of e.m.f. at the negative ter-
minal, flow through the circuit and return to the source at the
positive terminal, for practical purposes current is considered
to flow from positive to negative so that the positive terminals
of all electrical apparatus are the reference terminals. And the
positive side of a source of e.m.f. is said to be of a higher poten-
tial than the negative side by a certain number of volts.

If the connections are reversed, the em.f. causes a current
to flow through the meter from its negative terminal to its posi-
tive terminal, which in turn, causes the meter needle to deflect
down-scale.

In many cases the polarity of a device or of a source of e.m.f.
is not marked. To determine the positive terminal, follow the
same procedure outlined in this experiment, being careful only
to touch the test prods to the terminals momentarily, so that
should the polarity be reversed, the meter will not be injured by
a violent down-scale deflection.

Here we can see the value of test prods, for besides making
it unnecessary to fasten the leads more or less permanently, they
permit rapid making and breaking of the meter circuit. Thus
the proper polarity can be found before the actual measurements
are taken and an indication obtained as to whether the range
of the meter is large enough to measure the difference of poten-
tial across the source terminals.

In this way the meter can be protected, for while a momen-
tary flow of current larger than the meter is designed to measure
will not harm it, a continuous large current through the meter in
either direction would most likely burn out the meter coil.

Practical Applications: In making electrical measurements
in radio receivers, it is of course essential that D.C. meters, when
connected in circuits, have the proper polarity. The application
of the principles illustrated in this experiment, that is of greatest
importance, however, is the determination of the polarity in re-

7
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Experimental Procedure: Touch the free end of the wire to
the second terminal of the cell and with the other hand tap the
cardboard gently until the filings make a recognizable pattern
around the wire. As soon as this pattern forms, open the elec-
trical circuit by removing one end of the wire from the cell
terminal.

Observations: If the experiment has been properly per-
formed and if the filings have not been sprinkled too heavily, the
pattern will be circular about the wire, that is, the filings will
arrange themselves into a number of circles with the wire as the
center.

Dry cel/

Theory of Action: When current flows through the wire, a
magnetic field is built up around the wire. This field magnetizes
the iron filings, causing them to take positions on the cardboard
corresponding to the lines of force in the magnetic field.

You might wonder why 10 ft. of wire were specified for this
experiment, when it is obvious that 2 ft. would have been suffi-
cient. The answer to this is that the extra length is required to
provide the necessary resistance in the circuit to limit the amount
of current drawn from the cell. The 10 ft. wire draws approxi-
mately 5 amperes. A 2 ft. wire would draw about 12 amperes.
This amount of current would cause the wire to heat up con-

9



0T

‘spaom 10 prom Iadoxd 9y} d[OId puw 3d9Ys  SIUSWLIdAX] UO
110d9y,, UO  "ON JUWalr}S 0} IoJad jutod S1Y} 3y - 40day]
'§399J0 orjeudew S3I Ul
-Inseow AQ SUIMOY ST JUILIND YoNW MOY SUIULIIAP 03 SN I0F 9IS
-s0d 71 SOYBW PU® }INAII ® UI Ul SUImoy judLInd £q dn 3[nq py
o1jouSewW oY) JO AJISUSJUL d) IIM 90URPIOIIR UL §JO3[JOP S[PaslU
I919W IN() ‘PAINSBOW 9( U®D SUIMO[ JUDLIND JO JUNOW®R 93} pue
P239939p 9q UBD JUALIND JO doudsaad 9y} 3990 YoIYM £q JusIInd
SUIALIRD [109 0 9IIM B 3N0QR 39910 S119UIBWL dY} Ul PajsoIajul
APoTyd OIB oM MOU ‘I9ADMO] jurtod STUY} JB POUOTJUSW UDAD
q [® 70U P[Nod £3Y3} ey} SNOIWNU OS 318 pajerysny(l sapdourid
ay) jo suorjeorpdde oy} uIr3e OIOF] . SU0VINAAY (DIIDL]
‘SOIIM
[BNPIATPUI 93} JNOQR SP[EY [[BWS 9Y} UT 90I0J JO SAUI[ 93 ‘OS[€ pU®
PIPY PAUIqUIOd 9y} UI 9210F JO SAUI[ Y} smoys urdjjed ayj} jey)
9AJIOSO [[IM NOA DS®BO STYJ U 930 ‘@ YSNoIyj} umop ‘g y3noayj
dn ‘T ySnoayj} premumo( :Jepao SIy} Ul ‘A[Snonuijuod sd[oy 3y}
y3noayy 9I1M dY) prAIY} PUB UMOYS S€ PIBOGPILD dY) Ul S|[0Y 8
OYRIN 9 "SI Ul paul[ino ST JUSWLIddXd SIU} JO UOIJBRLIBA Y
*SI919UL OLI3D9[ UI JO SI0J0UW
OLIJO9[@ Ul ‘SIDATED9I OIPBI UL 9q 3I J19U3}Yym ‘poxinbal SI p[ey
orjougeul 9848 B JI9ASISUM PISN 9a® S[I0D SNYJ, ‘POI0d ST dIIM
® JI POIBRIJUSOUOI ST P[Y OIJOUSBW Y3} JBYJ}—SUOSSI[ JSIY JINOA
JO 9UO UI PAUI®Ld] NOA JRUM WOL} A[[RINJBU SMO[[O] SIYJ, OIIM
9y} WOJJ 99oURISIP J0182I3 yonw ® je judaedde oq [[Im urajyed
a1} Jey} pue ursyjed B WLIOF 0} SSUI[Y 9y} 9sN®d 0} Papadu st de)
9[3uIs © A[UO ‘{109 9} YSNoay} SUIMOP JUILIND YIIM JeY) 901J0N
"2d1M O[3UIS ® Y3IM pouriofrad juswirrodxo ayj jeadalr ‘G "31] Ul s®
SO[0Y Y3} YSNOIYJ POpBaI[} 2IIM JO SUIN} AT pUB PIROGPILDI 9}
ur poyound S9[OY OM]} UJIAN - SUOUDALISQQ flunjusuta)ddng
‘§109J9 Su13eay S3I AQ MO[J JUSLIND DINSBIW PURB JUSLIND JO 90U
-s9ad 9y} 93BOIPUL UOIYM POSN dIB SI9JOUWL MIOM JO SPUIY UIBLID
u] sj}oeye d1jeudeul $31 AQ MO[ JUBLIND JO ddULSAI 9} PIjed
-IPUI UOIYM J9JOUWL B Pasnh am ‘g "ON juswiliadxf uy ‘serradoxd
Surjeoy S)I pur $309J0 DIJPUIBWL SI—SJ000 O0M] £q pa1o9jap
9( UBD MO JUSLIND JO doudsaId 8Y3 JBY} USDS 9q UBD 31 SNYJ,
‘91 ST uajaIoys A[3eedd
P[NOM [[99 dY} UO UIBIP &3a€[ 9Y3} 9SIN0d JO ‘WIng pnom uor
-g[NSUL 9Y} }BY} SWII} JI0YS ® UL J0Y OS }93 p[nom pue soqodwi® (g
1noqe MBIP P[nom [[@d AIp 9y} SUIRIOYS dSITM Ul Z v CA[qQRIIPIS



EXPERIMENT NO. 5

Object: To show that a greater magnetic field is produced
by direct current flowing through a coil wound on an iron core
than by the same current flowing through an “air-core” coil.

Apparatus Required: 10 ft. of No. 24 wire; steel nail; dry

cell ; meter.

Apparatus Assembly: .
1. Wind coil on nail. Starting about 1 ft. from the end

of the wire, wind about 100 turns on the nail making
the turns close and regular as in Fig. 7. Loop both
ends of the coil as shown in order to hold the turns in
position.

. Lay a piece of cardboard on the nail and coil and

sprinkle filings on the cardboard.

[ 7 6666 l\
Symbol aragram

F1a.7

3.

Connect ends of wire to terminals of dry cell.

Eaxperimental Procedure:

i

2.

3.

4.

Tap cardboard gently with the finger until a well-
defined field pattern is obtained.

Slide the coil off the nail and repeat, after having
broken up the original field pattern.

Disconnect leads from dry cell, disarrange filings,
then with cardboard over coil, tap the paper gently.
Remove the coil and place the nail under the card-
board. Again tap gently.

Observations:

1

With current flowing through the coil, the magnetic
' i}
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The current that produces the magnetism is called the excit-
ing current or the excitation current.

Supplementary Observations:

1. With the coil on the nail, hold one end of the coil near
the face of the meter. See Fig. 8. The meter needle
will deflect. If the other end of the coil is held near
the meter, the needle will deflect in the opposite
direction. Thus the magnetism of the coil passes
through the glass, opposes the field of the permanent
magnet in the meter which tends to hold the needle
at zero position and pulls the needle around. In this
case, the external coil is accomplishing the same re-
sult that the meter coil is designed to accomplish.

2. Hold coil behind meter and observe the deflections.
These prove that magnetism also passes readily
through various metals, for the back of the meter
is made of brass.

3. Remove the nail from the coil (having disconnected
the dry cell to prevent wasting its power), and repeat
1. Notice that a deflection is again obtained due to
residual magnetism in the nail, but that this deflec-
tion will be much smaller than that when the com-
plete coil was used.

Practical Applications: When you wound the coil of wire on
the iron nail you built an electromagnet. The uses of electro-
magnets in general electricity and in Radio are innumerable. In
your headphone there are two small but powerful electromag-
nets. The doorbell in your home has an electromagnet in it, as
well as your telephone. Audio frequency transformers of the
kind found in almost every receiving set are nothing but two sets
of electromagnets. Dynamic speakers contain powerful electro-
magnets. In fact, wherever a large amount of magnetism, or
strong magnetic fields are required, these are provided by electro-
magnets.

Report: At this point refer to Statement No. 5 on “Report
on Experiments” sheet and circle the proper word or words.

EXPERIMENT NO. 6

Object: To show that some materials are good carriers of
electricity while through other materials electric current flows
only with difficulty and that some materials prevent current flow.

13
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6. Soak the same match stick in salt water. Then re-

peat the test in 5 and note the meter reading.

Observotions:

158

With the test prods together you will obtain a read-
ing somewhere between 14 and 3/ milliampere, de-
pending on the condition of the dry cell.

. With the two prods dipped in pure water, but not

touching each other in the water, no reading should
be obtained. If the meter needle kicks, the water
is not absolutely free from mineral content. Pure
water is an insulator—that is to say, current will
not flow through it.

If the same experiment is carried out with ordinary
water from the tap, considerable conduction may
take place through it due to the mineral content of
ordinary water.

With the test prods dipped in the salt solution, the
meter reading obtained is practically the same as
when the test prods are held together, showing that
conductivity is high-—or what is the same, that the
resistance of the salt solution is low.

When one of the test prods is placed against the glass
on the outside, no meter reading will be obtained for
the glass prevents the current from flowing. It is
a “non-conductor” and it is for this reason that glass
insulators are used so frequently, particularly in
telephone line work.

Current does not flow through a dry match stick but
when the wood is saturated with the salt solution, the
match stick becomes a conductor as is shown by the
deflection of the meter needle.

Theory of Action: All materials can be classified electrically

as conductors, resistors or insulators. However, there is no
sharp dividing line between the various classifications and the
names are applied more to the manner in which a substance is
used than to its inherent resistance properties.

Copper wire is the most commonly used conductor of elec-

tricity, yet copper has resistance as we saw in Experiment No. 4
where we used 10 ft. of wire rather than 2 ft. because the addi-
tional resistance of the extra length was desirable.

In your lesson on Resistance you learned what materials are

15
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EXPERIMENT NO. 7

Object: To show that electrical energy may be passed from
one circuit to another without any conductive connection between
the two (by induction).

Apparatus Required: Phone, dry cell, No. 24 wire, electro-
magnet constructed in Experiment No. 5.

Apparatus Assembly:
1. Build a small iron core transformer as shown in
Fig. 10:
(a) Wrap a layer of paper neatly around the turns
of the electromagnet built in a previous experi-
ment. .
(b) Measuring off another 10 ft. length of No. 24
wire, wind a second similar coil over the first.

7. Z picture ajagram / 3 4
70 ary cell 70 phone tips

How 7o connect wires 7o

Symbo/ aragram phone tips-~

B

©

©
Fra. 10

(c) Remove insulation from the ends of all coil
leads.

2. Test each coil with the phone in series with the dry
cell and test prods. When the two leads of one coil
(leads 1 and 2 or 8 and 4 in Fig. 10) are touched
with the test prods a click will be heard. However,
no click will be heard if the leads are crossed, that is,
if the test is made across leads 7 and 8;.1 and 4;
2 and 3; or 2 and 4, proving that there is no con-
ductive path between the coils.

3. Connect one coil to the phone tips, being sure to use

17
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variety of uses, all of which, however, involve some transforma-
tion of electrical energy. In audio circuits, transformers are fed
with pulsating direct current and furnish an alternating signal
voltage to operate the grid of a vacuum tube or a loudspeaker.
These audio transformers are usually built to have a step-up ratio
(more turns on the secondary winding than on the primary wind-
ing—the latter is the winding connected to the source of e.m.f.)
to provide a voltage step-up.

Step-dewn transformers are used to reduce the A.C. line
voltage to the proper value for the operation of vacuum tube
filaments. In power houses, large transformers are used to re-
duce high tension voltages to 110 volts. ,

Radio frequency transformers operate on exactly the same
principle—they transfer energy, step-up the signal voltage, and
have a primary and a secondary. The great difference in ap-
pearance between R.F. and A.F. transformers is due to the fact
that the former are air-core transformers, while the latter are
iron-cored, for reasons you learn in your lesson texts.

Report: At this point refer to Statement No. 7 on “Report
on Experiments” sheet and circle the proper word or words.

EXPERIMENT NO. 8

Object: To show how electricity is generated by chemical
action (the primary cell).

Apparatus Required: 1 copper and 1 zinc electrode (the gray
colored electrode is zine) ; phone; milliammeter with test prods
attached; two 1 ft. lengths of wire; glassful of salt solution.

Apparatus Assembly:

1. Cut a rectangular piece of cardboard, the same size
as the electrodes.

2. Place cardboard between the two electrodes with the
electrode terminal extensions on opposite sides, and
bind the three together with a rubber band or a
string.

3. Connect a lead to each terminal of the electrode as-
sembly by wrapping the bare end around the notch
in the terminal extension.

Experimental Procedure:

1. Place the phone tips on the free ends of the leads and
notice that no clicks are heard.

2. Place the electrode assembly in the salt solution as in
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when placed in a salt solution. Thus zinc is more negative than
copper and when a cell is made using copper and zine electrodes,
electrons will move through an external circuit from the zine to
the copper.

Supplementary Observations: Remove the electrodes from
the solution, dry the outer sides of the electrodes carefully, and
wrap several layers of dry paper around the assembly, keeping
it in place with another rubber band or piece of string. Again
follow both the aural and visual methods of detecting current
flow. You will hear clicks in the phone when you touch the phone
tips to the leads or to the terminals themselves, and the meter
will indicate current flow when the test prods are touched to the
cell terminals.

Now we have a miniature dry cell. Tt is obvious that it is
not strictly a dry cell for if the cardboard spacer between the
electrodes should become dry, an e.m.f. would not be produced.
In the common 114 volt dry cell, the electrodes are zine and car-
bon. The zinc electrode is the case of the cell. The carbon elec-
trode is in the form of a thick rod in the center of the cell. Sur-
rounding the carbon electrode is a moist paste which takes the
place of the saturated cardboard spacer in our experiment.

Practical Applications: The practical applications of the
principles illustrated in this experiment are familiar to almost
everybody. Dry cells are in common use for operating receivers
and transmitters in automobiles and airplanes. The old wet pri-
mary cell is no longer in use as dry cells are much more con-
venient and economical. However, the basic principles under-
lying both the wet and dry primary cells apply also to storage
cells which we shall consider in the following experiment.

Report: At this point refer to Statement No. 8 on “Report
on Experiments” sheet and circle the proper word or words.

EXPERIMENT NO. 9

Object: To show the action of a secondary cell (storage
cell).

Apparatus Required: Milliammeter with test prods; 2 cop-
per electrodes; two 1 ft. leads; glassful of salt solution ; dry cell.

Apparatus Assembly: Assemble the two copper electrodes
in the same way you assembled the zine and copper electrodes in
the previous experiment but using a fresh cardboard spacer
‘which has been thoroughly soaked in fresh salt solution, then
place the entire assembly in the salt solution.
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current flows through the circuit in a direction op-
posite to the direction of the discharging current
from the electrodes.

Theory of Action: When a charging current is caused to
flow from one electrode to the other through the electrolyte, a
chemical change takes place on the electrodes’ surfaces. This
change makes itself visible by the appearance of a black deposit
on the negative plate and a less pronounced yellow deposit on the
positive plate. Now for all practical purposes, we can consider
that the plates are dissimilar and a small current can be drawn
from them until the plates are again in their original state of
similarity. After this discharge, the cell can again be charged
by connecting it to a charging source.

In commercial storage batteries, the plates are of lead and
the electrolyte is sulphuric acid. These materials were found to
be most suitable from a standpoint of economy, practicability
and voltage. Our improvised cell, after a few minutes on charge,
has a discharge voltage of only a fraction of a volt. A lead cell
on the other hand has a discharge voltage of about two volts. It
would be interesting to experiment with lead plates and sul-
phuric acid but as sulphuric acid is dangerous to handle, such
experiments are not advisable.

The charging and discharging actions of our improvised
secondary cell illustrate two conversions of energy. When the
cell is on charge, electrical energy is being converted into chemi-
cal energy. On discharge, the chemical energy is reconverted
into electrical energy.

Practical Applications: Storage batteries must be used for
many purposes in Radio, in Television, and in Sound Pictures.
In fact, batteries must be used wherever an absolutely steady
direct current is needed. Batteries are always used in micro-
phone circuits and in photocell circuits. Ordinarily, storage
batteries supply the D.C. required although in some cases, dry
cells are used in small or portable installations.

Report: At this point refer to Statement No. 9 on “Report
on Experiments” sheet and circle the proper word or words.

EXPERIMENT NO. 10

Object: To show mechanical generation of electricity—how
mechanical energy is converted into electrical energy.

Apparatus Required: Headphone; milliammeter; two 1 ft.
leads.
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watch meter as diaphragm is raised. Then let dia-
phragm drop to the poles and watch the meter. Now
flip the diaphragm up and down rapidly with the
third finger and note the needle deflections.

Observations:

1. When the diaphragm is touched to the electromagnet
poles, the meter needle will deflect, showing that
there is a momentary flow of current through the
meter.

2. When the diaphragm is quickly raised, another de-
flection will be observed, this time in a direction op-
posite to that of the first deflection.

3. Needle deflections will also be obtained when the dia-
phragm is laid on the poles and then raised at one
side with the third finger. When the diaphragm is
flipped up and down rapidly, comparatively large
needle deflections will be obtained, first in one direc-
tion, then in the other. What really happens is, of
course, that an alternating voltage is being generated
in the phone windings.

Theory of Action: When the diaphragm is laid across the
magnet poles, it closes the magnetic circuit through the electro-
magnet poles and the permanent magnet, so that the lines of
force, instead of leaking out between the pole tips, flow through
and are largely confined to the portion of the diaphragm across
the pole tips. As previously stated, the reluctance of iron is less
than that of air, so that the magnetic lines will flow through iron
more easily than through air. At the instant that the path of
the lines of force is changed, a voltage is generated, for the flux-
lines, up and down the electromagnet poles, change in number.

The generation of an e.m.f. when the magnetic circuit is
changed, follows from the principle that a varying magnetic
field, linking with turns of wire, will induce a voltage in the
turns.

In the same way, when the diaphragm is removed, the lines
of force return to their original position and while the change
in position is going on, a voltage is induced, but just as soon as
the magnetic field becomes stationary, no voltage is induced.

This is clearly a conversion of mechanical energy to electri-
cal energy. The magnetic field is caused to vary with respect
to the phone windings, by moving the diaphragm with the hand.
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However, in most cases, we test the continuity of circuits
that do not contain a source of e.m.f., such as the continuity of
a radio coil or transformer. In this case, our continuity tester
must contain a source of e.m.f.

For the sake of practicability, this is a dry cell, and for con-
venience, it is a small flash-light battery connected to the head
band as in Fig. 13. An assembly of this kind is a very practical
aural continuity tester. Notice that the test prods are connected
to the phone tips for convenience.

If the test prods are touched to the leads of a coil and a click
is heard, we have a positive indication that the circuit through
the coil is complete. The same is true of either winding of a
transformer.

In Experiment 7, we used this method of determining which
leads of a transformer led to the same coil or winding. In the
same way, the aural continuity meter can be used to determine
the leads of the primary and secondary windings of any trans-
former.

In testing condensers with the aural continuity meter, touch
the test prods across the condenser. At the instant contact is
made, a click should be heard. When a second contact is made,
no click should be heard if the condenser is in good condition for
the charge of the condenser prevents any current from flowing
from the dry cell into it. When the second contact is made, a
small click may be heard but after the second contact, no click
should be heard no matter how often the test prods are placed
across the condenser. If clicks are heard, the condenser is leaky
and defective.

If the test leads are reversed on the condenser, one click
should be heard as the condenser discharges.

This tester can also be used to test the continuity of re-
sistors up to about 250,000 ohms (¥4, megohm). For example,
should the test prods be touched across a 10,000 ohm resistor
and no click heard, the resistor is defective.

In testing radio circuits for continuity, the tests are usually
made at the input to a particular circuit. For example, in testing
the continuity of a filament circuit, without current flowing
through the filaments (with the set turned off), touch the test
prods to the two input filament terminals. If clicks are heard,
the circuit is complete.

Very often an aural continuity test is made to determine
whether there is an undesirable contact between two circuits, In
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