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SOUND AND IOUD SPEAKERS

Whenever any sound is heard and it is traced tc its source, it will ve
found that some object has been set into a stage of rapid quivering motion
knowm as a vibration, For example, if the strings of a plano are examined when
a note is struck, it will be found that one or several of them are in vidretion:
and as soon as these strings are touched with the finger, the scund ceases.
These vibreting objects then set the surrounding alr into vibration, and these
distarbances in the air as they travel mxﬁvard in all directions are known as
sound waves, Soand waves can travel not only through air, but also through
solids and liquids. But sound cannot be transmitted through a vacuum, for there
is no medium to carry the disturbdances.

If a series of sound waves could be seen as they travel throuzh space, they
would appear as a succession of disltu.rbancea in the air, each disturbance con-
sisting of a portion of condensed air followed by a portion of rarefied air,

In technical words, sound waves consist of s series of condensations snd rarifi-
cations, in much the same nature as a disturbance is sent along a coiled or
helical spring. Sound waves travel through the air at s sneed of about 1100
feet per second.

When sound waves in passing through space strilke an object or a wall, they
bound bacx and are reflected., If these reflected waves then reach the ear of
the listener, the sound is heard a second time, the reflected sound being known
as the eche., In studio rooms and other places where nn echoc is wanted as Iit
would cause interfering disturbance, the walls are padded with thick felt or
cnvered with curtains ané. draperies. These materiale then absorb the vibrations

and in this manner deaden the echoes,
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Illustration of sound waves

PROPERTIES OF SOUNDS

All sounds can be divided into two general classes, mmsical sounds and
noises, Musical sounds are the result of uniform periodic vibrations, while
noises are the result of irregular non-periodic vibrations, For example, if
an object falls and strikes the floor, the impact produces a mumber of irregular
sound waves that cause the noise, But if a bell is struck, or a banjo string
is picked, a series of very uniform and periodic vibrations are sent out that
produce the musical sound, Non-periodic irregular vibrations always produce
an unpleasant effect to the ear, while on the other hand uniform and periodic
vibrations are always pleasing,

Musical tones in turn may differ from one another 1n_three ways, or can be
said to have three distinguishing characteristics, pitch, intensity and quality
or timbre, The pitch of a tone or note refers to its highness or lowness,
that is its position on the musical scale, It depends upon the frequency of
vibration, that is the mumber of vibrations per second. The higher the vibrat-
ing frequency the higher will be the pitch of the note, If the strings of a
plano are examined, it will be found that those at one end are very thin and
light and vidrate very rapidly. These give off the higher notes. The strings
at the other end are longer and very heavy, They vibrate very slowly and give
off the lower notes, Algo, much more force is needed to set the heavier strings
into vibration than the lighter ones, Therefore, the lower pitched notes always
represent the expendi ture of more energy, and consequently large capacity power
tubes had to be developed in or@er to enmable these low pitched notes to be re-
produced properly through a loud speaker, Middle A on the plano which is generally
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used a8 a tuning standard, bas a frequency of 435 vidbrations per second,

The intensity of a sound is its degree of loudness and depends upon the
amplitude, that is the strength of the vibrations. The harder the note on a
piano is struck the greater will be the air disturbances around it and the louder
will be the sounds produced. Therefore, louder sound 2l1so represent the ex-
pendi ture of more energy, and to reproduce these through a loud speaker re-
quires more energy than can be put out by the average radio tube, therefore the
development of the greater capaclty power tubes.

The third characteristic of a msical note is its quality known in masical
terms as timbre. It is the tone quality that enabdles one to distinguish between
two notes of the same pitch and intensity as produced by different instruments
or sung by different persons. For example, the note A may be struck on the
plano and on the violin; and although both may be of the same pitch and in-
tensi tvs, one can at once distinguish the plano from the violin by the quality
of the note, If a sound is reproduced with a change in quality so that it
differs from the original production, it is said to be distorted. It is the
faithful reproduction of mmsical notes in their true nature that distinguiehes
a good loud speaker from a poorer one, As will be seen a little later, some
speakers inherently cause some distortion, while others are more capable of
true reproduction.

HARMONICS OR OVERTONES

The manner in which an object vibrates determines the nature of the tons it
gives off, and for this reason the same object can be caused to give off entirely
different tones by being caused to vidrate in a different manner, For example,
if a string on & piano is struck so that it vibrates in one segment or as a
whole, it will give off its main fundamental tone, The same string can also be
caused to vibrate in two segments, and when doing so it gives off its first har-

monic or overtone, The frequency of the first harmonic is twice that of the
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fundamental, Similarly the string can be caused to vibrate in three segments
and give off its second harmonic, or in four segments and give off its third
harmonic, etc. The frequency of any harmonic is always a definite mumber of
times that of the fundamental,

Now an object can vibrate in a very complex manner, that is it cam vibrate
both as a whole and in varicus segments simmltaneously. In other words, it
will give off its fundamental tone with two or more harmonics included with
it., It is the number and nature of these harmonics that go to meks up & tone,
that determines the quality or timbre, and that enable one to distinguish its
sovrce, Some combinations of harmonics are much more pleasing to the ear than
others, That is why some instruments are sald to give off sweeter tones than
others, A high priced violin differs from a cheaper one in the richness of
the tone it can deliver, and this tone richness in turn depends upon the har-
monice that comprise the wvarious notes,

In the broadcasting and reception of musical tones and voices it is of
the utmost importance that all of the apparatus be designed so that it will
not affect the nature of the tones that are being transmitted or received.

In other words, in order that the tone quality will not be changed, none of the
harmonics comprising a tone may be omitted and others may not be added to it.
The elimipmation or introduction of any harmonics changes the tone quality and
produces what is known as distortion. If one considers the mumber of stages
and transformations through which the tones mmst pass before they are finally
reproduced in the loudspeeker, it readily becomes evident what amount of effort
and research work were necessary in order to bring radio broadcasting to its

present stage of development,
MUSICAL INSTRUMENTS

Musical instruments are merely specially designed devices for producing

various kinds of pleasing tones or tone combinations. From the point of view
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of the vibrating object that produces the sounds in each case, instruments can
be divided into three general classes -~ first, those that employ vibrating
columms of air, as the cornet, the flute or the pipe organ; second, those that
employ vibrating wires or strings, as the piano, violin and banjo; third, those
that employ a vibrating plate or membrane, such as the drum, cymbals or tam-
bourine,

In the 80 called wind instruments the vibrating object (the source of the
sound) is a column of air. Some arrangement is always provided by means of
which the length of the air columnm can be varied so that tones of every desired
pitch can be produced. Of the wind instruments the simplest is the organ,

Here a serles of pipes of various lengthe are used, the column of air in each
teing set into vibration by blowing a small stream of air against a sharp edge
or lip. The shorter pipes produce the higher notes, and vice versa. In the
cornet the air is set in vibration by holding the lips in a certain position,
Different pitches are produced by differences in blowing and by means of valves
which change ths length of the column of air. In the clarinet vibration is
produced with a fine reed in the mouthplece, and the length of the air columm
is changed by opening holes in the sides of the tube. In the flute the air
column is also varied by opening or closing holes in the sides of the tube,
while in the trombone it is varied by sliding a portion of the tube in and out,
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CLARINET

The cornet

Of the string instruments the most familiar 1s the piano. Here we have 88
keys, each striking a string or group of strings. These strings are of different

woeights and lengths and under different temnsion, The thinner and shorter strings
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are stretched more tightly and produce the higher notes, while the heavier string:
produce the lower notes, The strings are set into vibration by means of a
series of keys that operate small hammers, and these in turn strike the wires,
The pitch of any one string will depend upon the length, the tension, and the
weight of the string., In tuning a pilano the pitch of the strings is raised or
lowered by wvarying the tension, On the violin the strings are set into vibra-
tion by drawing a bow across them, and for the different pitches the lengths
are varied by pressing down the strings at the proper places on the finger
beard., In the banjo and mandolin the strings are varied in length in the same
way, but they are set into vibration by being picked. The guitar is played in
a gimilar manner, Since these strings can set only & small volume of air into
vibration and produce only relatively little volume, the instruments are pro=
vided with a sounding board of some kind., This sounding board vibrates in
unigon with the strings, and on account of its larger area it can set a greater
volume of air into vibration.

In the vibrating membrane type of instrument such as ths drum, etc., the
membrene is struck with a stick or mallet and in this manner set into vitration,
In the lesttle drum the pitch can be varied within certain limits by regulating
the temsion of the membrane, The human voice also comes under this classification,
In one's throat there is a peir of fine membranes known as the vocal cords; and
when these cords are set into vibration, sounds are produced, By changing the
muscular tension on these cords the pitch of the voice is chenged, while the
nature or quality of the voice depends upon the shape of the mouth and lips.

Here again it is the nature of the vibration (quality of overtones present) that
enables us to distinguish one person's voice from another.
FACTS ABOUT LOUD SPEAKERS

The design and construction of a loud speaker is by no means a simple matter

in view of the conditions under which it must operate and the requirements that
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it is expected to meqsure up to. For example, an 80-plece bress band playing

a fortissimo movement ina large auditorium must be reproduced just as naturally
in a smll room at home as a woman standing before a microphone and talking in
a natural tone, even though the volume in the former case is a small fractionzl
part of that which originally entered the microphone, Then on the other hand,
it is often desiradble tc have a speaker introduce certaln distortional effects
in order to compensate for deficiencles some where else in the system. Although
the tones that enter the microphone range in frequency from 15 or 16 to 12000
cycles per second, a loud speaker will deliver quite satisfactory results if
its range is limited from 30 to 8000 cycles per second. In fact, many audio
frequency transformers are designed to cut off sharply at from 5000 to 6000
cycles per second so as to eliminate unpleasant background noises and hisses,

No preference mast be ghown for any frequency or group of frequencies, other-
wise notes with a pitch falling within this group would be emphasized too highly.
The actual operating efficiency of most loud speakers of today is very
low, ranging from one-half of one per cent to only four per cent. The average
speaker designed for home use has an efficlency of about two per cent., In other

words, for every unit of sound energy put out by the speaker, fifty units or

more of electric energy mst be supplied by the power tube in the output audio
stage., If it were not for these low efficiencies, thers would be no demand for
the large capacity power tubes, With a speaker efficlency of only 50 per cent

the 199 type tube could furnish all the energy that would be necessary for most
reception purpose‘s. Better speaker efficiency would, therefore, greatly reduce
the cost of radio receivers in that less audio equipment would be needed.

CLASSIFICATION OF LOUD SPEAKERS
Al though various attempts have been made to design and comstruct loud speakers

on a number of basically different principles, most espeakers in use today depend
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for their operation upon the variable magnetic action of a fixed magnet on a
movable iron diaphragm, armeture or coil, It is in the arrangement of these
magnetic circuits that the various types of speakers differ from each other,

Speakens in which the fixed magnet is a permanent megnet generally of the
horseshoe type, are commonly known as megnetic speaicers; while those in which
a fixed electromagnet i1s used consisting of a current carrying coil wound on a
soft iron core, ere referred to as electrommgnetic, Speakers are further
classified according to the nature of the actuated device as iron diaphragm.
balanced armture, and moving coil types. The dynamic speaker in such common
use today, consists of a powerful electromagnet and a movable coil, In all of
these speakers the fixed magnet sets up a constant magnetic field upon which is
superimposed a second magnetic field which fluctuates in accordance with the
variable current supplied by the audio frequency amplifier, The action of these
two magnetic fields causes a variable pull on the armature or movable coil, and
these in turn sst into vibration the colum of air or paper cone which sends
out the sound waves,

The iron diaphragm unit is the simplest and earliest of all, and is similaT
in construction to the familiar watch-r.ase telephone receiver, In these a
laminated permanent magnet semicircular in shape is used, and around the pole
pleces are wound coils of fine wire, These coils are connected in Beries to
the output of the audio amplifier. Supported at a very short distance above the
pole pieces is the iron diaphragm which is pulled downward against its own spring
tension., As the audio frequency currents flow through the coils, the mmgnetic
pull varies accordingly and the diaphragm is consequently set into vibration,

In the balanced armature type of unita powerful permanent magnet also is
employed, and between the two pole faces is a soft iron bar or armature which

acts as the core of the coil carrying the audio frequency current., This armature
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bar is pivoted at the center, and can swing in a small arc, but ies held in check
by a light spring. The ends of the bar rest between the split pole pieces of
the permanent magnet, and to one end is attached a small rod or lever that con-
nects with an alumimum or mica diaphragm. As the audio frequency current flows
through the armature coil, the magnetism within the bar changes, and this causes
a variable megnetic pull upon it by the permanent magnet., .The motion of the
armature bar is then transferred to the diaphragm, and the vibration of the
latter sends out the sound waves,

Loud speakers can further be classified as horn and cone speakers, - The
function of the horn is to provide a columm of air for loading the diaphragm and
for radiating the energy which the diaphragm is ready to deliver., The shape and
size of the horn have a great deal to do with the successful performance of a
speaker, At certain pitches the frequency of the emitted sound waves is ths
same a8 the natural vibrating freguency of the dlaphragm, and when such a con-
dition occurs the speaker unit rattles, But with a longer column of air this
offect is greatly lessened. Best performance is obtained if the initial throat
area of the horn is as small as possible without introducing appreciable air
friction, and then have the cross-sectional area of the horn increase slowly
and uniformly. The greater the opening or bell of the horn is, the less will
be the tendency of the horn itself to vibrate in resonance with the air column,
In general then, & good horn speaker has a small initial throat area, & slow
rate of taper, and a large bdell opening, Any of the units described above can
be used with a horn type speaker, but the better commercial speakers employ a
unit of the balanced armature type with an aluminum or mica diaphragm and a
gradually tapering horn with a large opening.

THE CONE SPEAKER
The cone speaker derives its name from the fact that the sound producing

element is in the form of a stiff paper cone, The driving unit generally is of
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the balanced armature type employing a very strong permanent magnet, One end
of the armature is connected by means of a rod or lever directly to the apex
of the paper cone, As the armature is set into motion by the varying magnetic
pull upon it, its movements are transferred directly to the paper cone, and
the vibrations of the latter set the surrounding air into vibration, that it
radiates the sound waves,

The cone is made of a specially prepared stiff paper treated so that it
will retain it{s shape and stiffness under different conditions of heat and
moisture, Cones of various sizes are in use, ranging from 10 to 36 inches in
diameter., In the free edge type of cone the paper is secured only at theapex,
the outer edge not being supported in any way, while in the fixed edge type
of cone the outer edge is securely fastened in some manner. Both types of
cones if properly designed give a very good response over the customary fre-
guency range,

One advantage of the cone speaker is that it has practically no directive
action, In other words, the sound is distributed wniformly in all directions.
The reproduction also is of a very high grade with very 1little distortion of
any kind, However, cone speakers generally require more energy for their best
perforumence, and they should always be supplied from an output power tube., A
small set screw is generally provided at the apex of cone speakers for main-
taining a firm connection between the paper cone and the armature rod, It is
advisable to loosen this set screw occasionally and then tighten it again so
as to compensete for any expansion or contraction due to changes in temperatures,
Cone speakers mast always be handled wery carefully as they camnot bebuilt
very rigid and are readily thrown out of adjustment.

THE DYNAMIC SPRAKER

The dynamic speaker is a form of movable coll speaker in which the constant

magnetic field is established by means of a powerful electromagnet. A good idea
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of the gemeral constuction of a dynamic spealter can be gained from the diagram
shown in the accompanying illustration. The electromegnet consists of a
cylindrical shell with the energizing coll wound around the center post. TFloate
ing in the air gap between the pole faces iz a very light spool that carries the
moving coil, This spool is held in place by means of two or three fine springs
that at the same time serve as electrical connectioms to the coil. The paper
cone also is attached at its apex to the spool carrying the movable coil, and
at its outer edge the cone is secured by means of a chamois or thin leather
ring to the metal framework, This construction renders the cone with its coil
practically full floating; and since this is all built of the lightest material,
it has very little inertia. This males the operating efficiency considerabdly

higher than that of the speakers discussed previously.
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Several types of windings are in use for the energizing coil of the field
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magnet, depending upon the kind of electric power that is awvailable, In the
battery type speaker the winding is designed to be connected across a G-volt
storage battery, and when so used it consumes a current of 4 ampere, The power
consumption (volts x amperes) is thus 3 watts. In the 110-volt aiternating
current type speakers a step-down transformer is nsed which reduces the pressure
to 6 volts, With a rectifier the alternating current is then changed to direct

current and in this form issupplied to the field winding, The same winding can
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therefore, be used for both types. In the 100-volt D,C. type the winding is
connected directly across the line and is designed to consume approximately L0
milliamperes (.04 ampere), A very commn scheme 1s to use the field winding of
the 100-volt D.C. type speaker as one of the choke coils in the filter system
of the B-power supply. This is a satisfactory and at the same time very
economical method, In another type of dynamic speaker an 80 rectifying tube

is used for converting the altermating to direct current, while some of the
newer 1i0-volt A.C. speakers employ a dry rectifier directly across the A.C.
line and in this way eliminate the use of a step—down transformer, At the
same time the possibility of a hum is also reduced,

The impedance of the movable coil is rather low (in most types of speakers
about 150 turns are ueed), and consequently some form of transformer mmst be
used to couple the speaker to the output tube of the audio amplifier, The
secondary of this coupling transformer matches the low impedance of the moving
coil, Most speakers have the coupling transformer built right in so as to
form an integral part of the entire unit.

The operation of the dynamic speaker is really quite simple, A strong mag-
netic field is set up by the electromagnet in ths air gap in which the moving
coil is suspended, As long as no current flows through this movable coill,
nothing happens; but as soon as the fluctuating current from the audio amplifier
is sent through it, it sets up a correspondingly variable magnetic field that
reacts with the field of the electromagnet. This megnetic reactioan causes the
cone to vibrate back and forth in unison with the audio curremnt fluctuations.
Since the cone is very light, it responds very quickly, and as a result excellent
reproduction is obtained, Great volume is obtainable with good dynamic speakers,
depending of course upon the capaclity of the power amplif'ier that is used.

The mwn neutralizing coil is a special arrangement used in some dynamic
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speakers designed for use with rectified alternating curreant. It consists of

a coil wound around the center core or pole of the field magnet and is con-
nected in series witkL the moving coil. It is wound opposite in direction to

the moving coil, and is 3o constructed that it will pickup in opposite phase

tLe same amount of Ium as is caused by the field in the movable coil, As a
result the induced Im picked up by the moving coil and tke um in the neutraliz-
ing coil balance out, and very little hum is heard from the speaker itself.,

The condition equalizer is another arrangement on some dynamic speakers for
contrclling the tone quallity of the output, It consists of a rotary switch by
means of which several different shmnt capacities up to about 0,05 mfd. can be
connected across the primary of the input or coupling transformer. These shunt
capacities control the response of the spealter tc the higher frequencles and
the more prominent the lower frequencies become., In this way the spealker can
be caused to respond in such a manner as to compenpate for any frequency pre-
ferences that may be shown by a radio receiver or amplifier, The speaker can
be caused to empheieize the upper or lower frequencies just as is desired by
the listener, The equalizer also reduces the needle scratch when an electric
phonograph pick-up is used,

In order to obtain best results from a dynamic speaker, it should be mounted
in a cabinet or on a baffle board., The baffle board itself should be at least
3/4 inch thick or better, for thinner boards will vibrate in unison with tke
sound waves at the middle and lower frequencies, Since the cone of the speaker
moves in & back and forth motion, the sound waves created at the front and rear
of the cone would interfere and partly eliminate each otLer. But with a baffle
board they would have to travel completely around the board before they could
meet, and the interference would be reduced or eliminated. For best results the
shortest distance around the baffle from tke front to tke rear of the cone shLould

be at least one~fourth the wave length of the lowest note to be reproduced. If
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this low frequency is around 100 cycles per second, the wave length would be
1100 divided by 100 or 11 feet, and one-fourth of this would be 2-3/4 feet or|
33 inches. In other words the baffle should be about 33 inches in diameter.
Where such a large baffle board would be inconvenient a cabinet baffle can

be used, that is the speaker can be mounted in a suitable cabinet, but too
deep a cadbinet also is likely to cause trouble in that the air column within
would produce resonant or deep barrel effects at certain fréquencies, If a
cabinet is used as a baffle, the rear of the cabinet should be left open, IEn-
closing the speaker in a box will not work at all. The ideal arrangement is
to mount the speaker in the center of a large wall if this is possible, for
then the baffle is large enough to enable the speaker to produce the lowest
notes effectively. In general it can be sald that the dynamic spealker is
capable of excellent reproduction if properly designed. The ribbed paper cone
construction used in some speakers is to reduce the horn effect that the plain
paper cone produces at the higher frequencies. Another scheme used to correct
this horn effect is to incorporate a sultable equalizer-filter in the speaker,
Due to the horn effect the speakers tend to greatly emphasise the higher pitched
notes, An excellent material to use as a baffle is l-inch thick celotex board,
for this substance is not subject to vibration.

In the A.C, dynamic speakers an unpleasant um is at times experienced; and
if no provision is made by the mamufacturers for balancing out this hum, the
following scheme will always be found very effective. The object is to ubsord
these pulsations, and for this purpose special A~-filter type condensers are now
available, These condensers have a low voltage rating but a large capacity,
units being availadle in 1000, 2000 and 4000 mfd, capacities. These condensers
are then connected directly across the field coll of the speaker and will pro-

duce very satisfactory results., IExamine the speaker and the wires, then care-
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fully trace the wires until the two leads are found that run from the rectifier
* %o the field coil., It is across these two wires that the A condsnser is tlemn
connected, If the 2000-mfd, capacity is not large enough, the 4000-mfd, will
be found more effective.
THE INDUCTOR DYNAMIC SPEAKER

The inductor dynamic speaker is the latest developmemt in the field of loud
speakers, and is intended to combine in a new unit the simplicity, light weight
and low cost of the magnetic speaker with the tone quality and frequency range
of the dynamic speaker, It wes dsveloped primarily for the commercial set
mamufacturer for whom the dynamic speaker was too complicated and too costly in
order to produce a satisfactory low priced competitive radio receiver. The in-
ductor dynamic speaker is & reproducer that will deliver excellent volume and

good tone quality and at the same time is simple in construction and low in cost,

Iz’-.S' PRING

SPRING

Although in appearance the inductor dynemic resembles the familiar magnetic
speaker, still close examination will reveal that it is larger, more powerful
and more refined, It has a permanent magnetic field in the form of a pair of
strong horseshoe magnets, but its driving mechanism is quite free to move as
compared to the rigidity of the magnetic unit. The construction is clearly

illustrated in the accompanying schematic diagram, Between the two pole pleces
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P-l and P-2 is suspended freely a pair of armature bars A-l and A-2 that are
connected by tie rods and held in place by means of light strip springs., The -
gaps between the armature bars and pole faces remain constant due to the
action of the springs, but the area by which the armature bars and pole faces
overlap is varied as the armature is set in motion by the magnetic action.
Around diagonally opposite pole pieces are found the coils C-1 and C=2. These
colls are connected in series and to the output of the audio amplifier. As the
current flows through these windings in the direction indicated, it increases
the magnetic flux through the pole legs P-1 and decreases it through P-2. As
a result a greater force is exerted on the armature bar A-1 than A-2, and the
bare move in the direction indicated, During the next half cycle the current
through coils C-1 and C-~2 reverses, pole legs P-2 become the stronger, and the
armature bars move in the opposite direction. As a result of the magnetic re-
actions caused by the fluctuating current between the opposite pole faces, a
back and forth motion is imparted to the movable armmture, and this ﬂbratory
motion is then transferred by means of a comnecting rod to the cone itself.
When no current flows through the coils, the opposite forces on the two armature
bars cause the armature to rest in a middle position whichmay be called the
magnetic center. But the signal current in flowing through the coils causes
the magnetic center to shift and drag the armature along with it. Since the
distance between the armature and pole faces does not vary, the speaker does
not cause a rattle due to what is commonly knmown as pole slap. The armature
moves parallel with the pole faces. However, if great sensitivity and power
are desired, the air gap can be made gquite small and no stiff restraining spring
is required. It is this restraining spring in the magnetic speakers that causes
the suppression of the lower notes.

The eliminmation of the electromegnetic field as is used in the dynamic

speaker makes it rather simple to apply the inductor dymamic. In fact, it is
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connected in the same manner as the magnetic type by meens of two connec ting
cords, Of course, an output transformer or filter is required in order to
keep the heavy direct current out of the speaker windings. Another advantage
of the inductor dynamic is that if it is to be used in comnection with a push
rull amplifier, a tap can be brought out between the two coils C-l and C=2, S0
that they will then take the place of the usual output transformer or choke in
the amplifier., Om a large production scale, this means quite a material saving.
In any case the inductor dynamic speaker mmst be carefully matched to the im-
pedance of the amplifier, and for this reason it is available in four different
inductance values, which include virtually all applications.
5-WIRE AND 4-WIRE SPRAKER CONNECTIONS

Practically all A.C, receivers now employ dynamic speakers., A4 dynamic
speaker has two voice coils, a voice coil and a field coil, and there are four
terminal connections, M & K for the voice coil (see Fig. 5) and Y and Z for the
field coil, The field coil is generally caused to do double duty by also being
comnected into the filter as a choke coil, This would require two leads rumning

from the set chassis to the speaker, lines (4) and (5) in Fige 5.
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Methods of connecting a dynamic speaker to a radio receiver
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The voice coil of the speaksr must be coupled to the output power tubes through
a suitable output transformer, labeled O.Te in the diagram, It is common practice to
mount this output transformer directly on the speaker frame so that it forms an integ-
ral part of the speaker, To cornect the primary of this output transformer to the
plates of the power tubes also requires two leads running to the speaker lines (1) and
(2) in the diagram, The secondary of the output transformer is connected directly to
the voice coil by means of two short wires within the speaker, To supply the high
voltage energy to the plates of the output tubes, the center tap X on the transformer
primary must be connected to some point on the voltage divider. Generally this-con-
nection is made between the first and second filter chokes, or between the first choke
and the speaker field, point X in the diagram. However, another line, No. (3), must
be run from the chassis to the speaker, There are thus five wires connecting the
speaker to the chassis,

It is possible to reduce the number of connecting wires from five to four in the
following manner, Instead of cornecting point X on the filter to the tap X on the
transformer by means of a long wire such as No. (3), simply connect point X on the
transformer to terminal Y of the field coil right within the speaker. The electri-
cal circuit will be the same, and the number of wires has been reduceds In this case,
a L-prong plug and Li-prong speaker socket would be useds The field coil terminals
are connected to the filament contacts, and the plates of the output tubes to the

plate and grid contacts on the socket,
- END OF LESSON -
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