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INTRODUCTION

TAPE RECORDING is fun!

Until fairly recently there was no cheap and simple way in
which the teenager, family man or business executive could re-
cord sound of professional standard. Then came the tape recorder,
and now anyone can own a machine which can capture any sound
indoors or out, and play back instantly.

Tape is economical too, because it can be used over and over
again, so that anything you don’t want to keep can be simply
rubbed out. It’s as easy as taking a snapshot, and all the world of
sound is yours at the press of a button, and without any ‘record
hiss’.

In recording from radio or television, taping one’s friends,
providing dance music for a party and a thousand other things, the
tape recorder is tops. Battery machines, that will also work off
electrical mains, enable you to have music wherever you go—on
car rides, picnics or midnight bathing parties. You can even swap
recordings with your friends now that most machines operate to
the same technical standards.

If you wish, you can buy ready-made tapes of music and songs,
or transfer the sound of your disks on to tape and so save the
inevitable wear that will cause hiss with even the best hi-fi
gramophone.

But for top-quality recordings all the time, you must know some
of the professional’s secrets of how to place microphones and this
is even more important for stereophonic sound. What this book
does is to give you all the facts based on practical experience of
top-quality recording for disks and films. Yet everything is
explained in an easy-to-read manner for the person without any
previous technical knowledge. All the technical terms you will find
in manufacturer’s leaflets and recording magazine articles are
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A typical attractively styled transistorised battery recorder
weighing 5% pounds. By the addition of a small base unit,
this can be converted for mains operation in a few seconds.

fully explained, and even if you are an experienced tape recordist,
you will find a wealth of information of practical day-to-day use.

Hundreds of ways of using your tape recorder are explained in
detail so that you can increase your enjoyment of this fascinating
hobby. If you haven’t bought a recorder yet, invaluable tips are
given on what to look for in making a purchase. After all, you
want to choose the machine that’s best for your purposes and at
the most reasonable cost, and if you follow the advice in this book
you will certainly save both money and worry.



CHAPTER I

CHOOSING THE RIGHT
RECORDER

IN EVERY CITY and town, in electrical, radio and special
recorder shops, one can see tape recorders of many colours, shapes
and sizes, for professionals and amateurs, with one track, two
tracks, four tracks, monophonic, stereophonic, etcetera, etcetera.

The choice is fantastic and numbers of companies making other
types of electrical apparatus have entered the market by assembling
tape recorder parts manufactured elsewhere, and so machines of
almost identical technical characteristics appear under dozens of
brand names. Reading the sales literature can tend to increase the
confusion, for everyone claims to sell ‘the best’. The only other
thing they have in common is that all use as a means of recording
sound pliable tape coated with a magnetic recording medium.

The basic parts of a recording outfit are the microphone to
collect sounds, the amplifier unit to increase their strength in
electrical form, the tape deck which supports the reels of magnetic
tape, the recording, replay and erase heads, and the loud-
speaker for playback.

The differences between machines are not always easily seen,
and there are basic variations in quality of performance, reliability
weight, capacity, price, and the uses for which the machine is
suitable.

The professional recording engineer needs a machine for almost
continuous studio operation, or a portable that will give the same
standard of quality. Price and weight are of secondary importance,
and fine engineering and electronics will count for more than a
beautiful case. The differences that a professional user notices in a
recording are often too minute for the untrained ear to distinguish
yet they are vital in making a film sound track or one for public
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Fig. 1.1
The tape deck of a four-track three-speed recorder. Parts numbered are : 14.
tone control switch; 15. magic-eye recording level indicator; 17. dual
volume controls ; 18. stereo-monophonic switch; 22. programme counter ;
23. mains switch.

sale. If one is making saleable material, then only the true best
will do and apparatus must be able to run almost continuously
without showing signs of strain or breakdown. The same consider-
ations do not apply to the man or woman who wants to use a
recorder for pleasure or for office work.

As with so many other things, it is the appearance of the
recorder which provides the first attraction. The manufacturers
have realised this and everywhere there are attractive and well-
designed cases, although not all of them will stand up to hard
knocks. Besides keeping all the bits in a single unit, the case also
holds the pieces in the correct positions and you must be sure that
the chosen machine has sufficient room for proper layout of the
parts that do the work. If there has been undue crowding in
order to fit a too small case, reliability is bound to suffer. For
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instance, overcrowded electrical components can cause local
overheating and early breakdown on long continuous operation,
whilst various faults can occur if there is insufficient room for
proper electrical screening between certain parts.

Transistors which do the same job as valves but are much
smaller in size and haven’t the cooling problems, and printed
circuits of metal lines on insulated board instead of masses of
wires have helped recorders to become smaller and more reliable
at the same time. But on the mechanical side, tape recorder decks
and switches have to be better made as they get smaller. A small
machining error in a large component is not as important as the
same thing in a much smaller one and the precision of a watch-
maker is needed for producing a top-quality miniature recorder.

If you are satisfied on the question of design, you may want to
compare the technical specifications and make the acquaintance of

Fig. 1.2
A heavy duty battery operated, transistorised tape recorder weighing 8
pounds. This type of machine is most suitable for recording in far away
places and playing time is up to two hours a reel.
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decibels, signal-to-noise ratios and so on. If you want to delve
more deeply into these things, have a look at Chapters 2 and 11,
but as with automobiles it depends on how interested you are in
things technical.

Certainly the choice is difficult and however reasonably priced
a machine is, you will not want to make a change for a long time.
Therefore the easiest thing to do is to make a list of all the ques-
tions that you want answered and note all the points that are
important fo you. To help in this, ask yourself certain fundamental
questions.

(1) Will you have to carry the recorder around, and if so, what is
the maximum convenient weight?

(2) Will music be recorded very often, or speech only? If
music, must you have a professional orchestral standard of sound?
(Remember, that because the range of pure sound is smaller, you
can get popular music perfectly recorded on a machine that
behaves badly with a piano sonata or a symphony.)

(3) What is the average length of the recordings to be made?

(4) Do you want to use the recorder much out-of-doors, and so
make it a good idea to have a battery or battery/mains machine?

(5) Is stereophonic sound necessary?

(6) What is the price that you are prepared to pay for the
machine that fulfils your specification?

Having settled all these matters, visit a retailer who carries a
fair stock of different makes and obtain a selection of the descrip-
tive leaflets for machines fitting the broad specification you have
made out. By all means ask the retailer’s personal advice, but
remember that he must necessarily be a little vague because heisin
business to sell all the makes on show. Within the same price
range and where the technical data appears to be similar, then
you must be left to make your own final choice. Of course, the
more specific you can be in your stated requirements, the more
practical advice the dealer can give.

If you have any friends with tape recorders, they can probably
be very helpful, because they may have found out the problems
and have a good idea of the solution. But there is no such thing
as an ideal piece of any apparatus. It all depends on what you
want it to do and how much you can afford to pay.
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Fig. 1.3
A typical portable three-speed four-track tape recorder of medium price.
Some models are also constructed for battery and mains operation.

When buying any mechanical or electrical device, remember
that the manufacturer’s statements are normally based on the
results of laboratory tests. These tests may be extensive on
machines selected at random, or only a few tests on chosen
machines. These are the extremes, but because there is no truly
independent testing body to decide these points, one is somewhat
at the mercy of the maker. There are two things that keep him in
line. The first is that if a technical specification is published for a
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machine, any purchaser has the right to expect that the one he
buys will have a performance within the stated limits. If not, then
a refund can be demanded or action taken at law. Secondly,
dealers and technical journals acquire a lot of information about
the operation of various machines and it is all too true that bad
news travels faster than good.

In day-to-day operation, your tape recorder will not always be
working under ideal conditions, so the maker’s specification is
unlikely to hold good to the last decimal point. It is then that
reliability comes in, for some machines will hold longer to peak
performance than others. One way of helping things is to follow
the maker’s maintenance instructions absolutely and when he
says leave a particular adjustment to be made by the dealer, do
just that. Your recorder may look tough, but it is really a very
delicate piece of electronic equipment.

Because electronics is now such an important and expanding
industry, the latest developments in this field can be incorporated
in tape recorders for home use. This gives you the opportunity of
having a simple, cheap and very reliable machine which needs
only a minimum of looking after.

ACCESSORIES

Nearly every recorder on the market has a wide range of acces-
sories available and there is little to choose between similarly
priced machines in this respect. In fact, many of these items are
identical because they are supplied to the recorder makers by
specialist firms. This standardisation is most useful if you ever
sell your recorder and buy a new one, because the same extras will
still fit.

What is surprising is the way in which so many people forget
that accessories can enable them to widen the range of this
fascinating hobby. However, there is no need to go to the other
extreme and buy a lot of bits and pieces that will hardly ever be
used. Now, let us have a look at some of the more usual extras.

A radio jack enables a number of radio stations to be received
after insertion into the microphone input socket. Apart from
turning the tape recorder into an ordinary AM radio receiver, the
sound coming through the loudspeaker can be simultaneously
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recorded. The radio jack depends, as did the first receivers long
ago, on a germanium crystal which will pick up certain wavelengths
as the adjusting screw changes its shape. One type of jack gives
three stations with a separate screw for each switch lever position.
The station chosen can then be heard at the flick of a switch.

Fig. 1.4
A radio jack with a two-
position station selector switch.
Some radio jacks are con-
structed to receive three
stations.

The radio jack is simple and strong and is quite good enough for
areas where a strong wireless signal is received, but for all areas a
more refined alternative is a radio tuner. The tuner is similar to the
one fitted in an ordinary radio set and it is a little more expensive.
Of course FM radio tuners are available and these produce the
highest quality sound with the least interference.

The telephone attachment also fits into the microphone channel
and consists of a coil in a plastic case fitted to a rubber limpet

- sucker. The coil is fitted to the telephone by the sucker and the
magnetic variations taking place in the microphone and speaker
of the telephone handpiece are reproduced in the attachment. In
this way, both ends of the conversation are recorded without fuss

Fig. 1.5

A limpet attachment for
recording telephone con-
versations.



or permanent alteration to the telephone, and it is not necessary to
take a precise note of everything that is said.

The telephone attachment really comes into its own when
numerous figures are quoted, because the call can proceed at
maximum speed and yet the mass of detail can be taken down at a
more convenient time and you will know that it is absolutely
accurate. This can be a great time saver in arranging club business,
fixing travel arrangements or in business order offices, and the
important facts can always be confirmed later by letter. There are
special provisions in law regarding the use of such tape recordings
as evidence and appropriate specialist advice should be obtained in
this connection.

The endless loop cassette is a device that enables a length of
tape to be played again and again without a break. The most usual
operation of this accessory is on exhibition stands, for sales
messages in supermarkets, and on other occasions where a few
minutes of recording are to be replayed without attention. A
typical cassette on the market at the time of writing gives 32
minutes of play at 42 inches per second.

Mixer units provide a means of combining the output of a
number of microphones, disk players, radio and television sound
into a single record track. This is a highly professional tool and
trial and error will teach you more about its use than any book. If
you co-operate with friends who have tape recorders, the outputs
of a number of these can be combined and you can do such things
as adding your voice to the music of a famous band. The combina-
tion of recorded tracks in this way means that the originals remain
unaltered, whilst any number of variations can be produced on the
final master tape.

Being able to mix sounds at will introduces a whole new range of
possible uses for the tape recorder, and this certainly wants
thinking about when you have reached a fairly high standard of
efficiency in handling your machine.

The microphone supplied with a recorder is suitable for general
work, but there are a number of types, made to cover special
applications. All these instruments are fully described in
Chapter 10, but they are unlikely to be of use to you until you
have gained some experience in recording.
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Fig. 1.6

Lightweight headphones for
monitoring or for use by a
typist  transcribing from
tape.

For dictating memos and letters to a typist, there are special
headphones, foot pedals, microphones and keyboard attachments.
The headphones consist of two lightweight plastic tubes connected
to a tiny but powerful loudspeaker, and so tape can be played back
without operating the main speaker and disturbing other people in
the room.

A foot control is made that will stop, start and reverse the tape
without one having to touch the main recorder controls. This is a
great advantage both in dictating and typing back. In the first case,
one’s hands are left free to sort through papers and, if a word has
to be corrected, reversing and recording with automatic erasing is
a simple matter. For the typist it means that the work can be kept
coming at a reasonable rate and a word can be checked by simple
reverse and replay. All this is done without the typist’s hands
having to perform any extra operations and the recorder can be
put in the most convenient place, not necessarily on her desk.

Special dictation microphones are made which are hand held,
and in the handle there are switches for stopping, starting and
reversing the tape. There is also a clip-on device for the front of a
typewriter where special keys do the same things for the typist,
instead of using the foot control.

STEREOPHONIC SOUND
Stereophonic pre-recorded tapes of orchestral music and operas
had been available for some time when the disk record industry

TRP-2 17



decided to launch the hi-fi stereo disk and player unit. Although
there were stereo tapes on sale, the amateur recordist had not
considered making his own stereo recordings as a practical
possibility, but the interest aroused by the new type of disks
could not be ignored.

As a first step, many manufacturers made stereo heads to
replace the single channel units already on tape decks, and at the
same time matched amplifiers were made to carry the second
channel. Work then started on producing proper self-contained
stereophonic machines and now many types are available including
ones in which the lid breaks into two parts to give two separate
loudspeakers.

You can have stereophonic sound either by using a machine
made originally for single channel work and having a conversion
unit for two channels and capable of only one pair of stereo
tracks on the tape, or the four-channel unit giving two sets of
stereo tracks, and thus double the playing time of the former.
With present rapid developments in manufacture, buying the
four track unit has a lot to commend it both in terms of
convenience and compactness, and competition keeps prices
relatively low.

In so far as recording is concerned, the main problem is learning
to place the microphones correctly, for apart from this there is very
little to it. The simplest stereo heads record one track above the
other and so one has the familiar half-width track of the single
channel machine. In most cases there is a cut-out switch so that
the machine can operate as an ordinary single channel recorder
with two half-width tracks.

The more expensive units have four parallel tracks so that the
tape can be turned over and double stereo playing time is obtained.

53 B3 5 53

Fig. 1.7

The four main types of tape recorder head are, professional full-track, single
half-track, twin-track stereophonic, and four track giving various com-
binations including twin-track stereophonic.
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Whilst this is the most important recent development in tape
recorder design, if you want to play back a lot of commercially
made pre-recorded tapes, check in advance that the machine of
your choice is capable of doing this, as these tapes usually are
recorded with twin half-width tracks.

Again there is the question of weight and portability, for some
stereo recorders have built-in second amplifiers and speakers, but
others supply these necessaries as extra units.

Whatever you decide to buy, give the matter a good deal of
thought in advance. There will always be bad buys on sale in
everything mechanical or electrical, and price is not the only
indication of quality. As tape recording increases in popularity,
manufacturers can be expected to step up the competition for your
money, but the final choice is yours.

19



CHAPTER II

PRACTICAL RECORDING
AND SCRIPTING

ANYONE can learn to make a good recording by following simple
rules and trying to understand why things are done in a certain
way. Everything you need to know is in this book, but what you
will record is a matter of individual taste and imagination. Whether
your preference is for recording popular songs or birds, learning
the professional’s tricks will make sure that your tapes are right
first time.

The mechanical side of recording consists of getting to know
how to operate the machinery at peak performance most of the
time. Whilst modern tape recorders are very simple in operation, it
is unwise to think that merely pressing a button will produce
professional standard tapes of any and every subject. Ambition is a
wonderful thing, but for music, combining voices and special
effects, the person operating the controls decides final quality
much more than the price label on the apparatus.

When you have mastered recording techniques so thoroughly as
to be able to forget them —as we all do with breathing—creative
experiments can begin.

Throughout this book, many exciting ways of using the tape
recorder are explained in detail. But the longer one continues with
recording for pleasure, the more it becomes clear that some
organisation of effort is needed. In practice, this means scripting
in advance, recording some sounds for future use and making a
properly indexed tape library. These are some of the points we
shall deal with in this and the following chapters.

HANDLING METHODS
It is important to remember that the tape recorder is as complex
and delicate a piece of machinery as a radio or television receiver.
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This means that a certain amount of care and attention is necessary
if unintentional damage is to be avoided. For instance, many
popular recorders have plastic cases which can be cracked by a
sharp bang, and replacement may be an expensive business. The
larger machines, and those intended for professional use will
survive much more rough handling, but even then unnecessary
banging and jolting should be avoided. The plastic case is
certainly lighter and more beautiful, and the next stage of develop-
ment will probably be to use materials that are light, rigid and yet
shock absorbent.

The manufacturer’s handbook is generally quite clear in stating
the checks and repairs that the owner can and should carry out; all
others need expert attention. If you are on familiar terms with the
insides of radio and television receivers, then it is worth contacting
the maker to see if he will supply you with a circuit diagram. If he
co-operates, then there are many more jobs that you can do your-
self, but if in doubt it is best to take the recorder back to a dealer
for overhaul. As far as the mechanical side of the tape deck and the

Fig. 2.1
A professional type portable tape
recorder weighing some 56 pounds.
Here it is not beauty of case, but
ruggedness and a high degree of
mechanical and electrical efficiency
that counts.
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magnetic heads are concerned, all adjustments should be made in
the factory where special checking devices are:available. It is very
little consolation to have saved a little money today if the result is
likely to.be expensive damage for repair tomorrow.

If you drop the recorder at any time, make-an immediate check
to be sure that everything is working perfectly. Even if there are no
exterior signs of damage, the:amplifier may have suffered.

The correct way of inserting tape and operating the controls is
covered in the maker’s handbook and these instructions should be
followed exactly. It may be that a special device is fitted to your
machine so that the controls must be adjusted in a certain way, or a
laid-down pattern of events must be followed in making adjust-
ments. Professionals always take a careful note of such things, but
all too many home recordists regard these rules as unimportant.
Then, when things go wrong, they say that the recorder isn’t
much good.

My own old but trusted recorder, has an electrical brake which
must be operated before the mechanical tape brake is put on. If
this sequence is not followed, the machine and tape suffer from
excessive strain and if the electrical brake is held on for too long,
then clouds of smoke are likely to appear from beneath the tape
deck. This is a symptom of the kind of trouble that is always best
avoided.

Never adjust the tape tension, or re-position guide wheels on
the tape deck unless the maker’s handbook says you can. Tape
decks are usually made by specialist manufacturers and a great deal
of research goes into their construction so as to ensure the best
possible recording. In the same way, never transfer the recording,
replay or erase heads to other machines or make any adjustments
to the magnetic heads. Their size and positioning on the tape deck
are matters of fine adjustment and any variation from factory
settings usually means inferior quality recordings, if any at all.

In most recorders there is a device which prevents accidental
erasing of the magnetic track during playback. Sometimes however
an electrical fault can cause partial erasure and if you suspect this,
an immediate professional overhaul is essential. The more
advanced recorders provide a means of partial erasure so that extra
sounds can be overlaid. For instance, if you wanted to give the
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impression that a man was talking from che seaside, the sea sounds
could be taped on one occasion and the man’s voice recorded in a
room later and overlaid. This gives a similar effect to mixing as
described on page 64 but is much simpler because no extra
apparatus is needed. If you have a control of this type, always
make absolutely certain that it is switched off before starting a
straightforward recording.

SCRIPTING
I have always liked the story about the man who only employed
lazy people, because he said that being against work they would
always find the easiest way of doing things. There’s a moral in
this, for some people manage to make everything complicated.

The professional in every job looks for the simplest and most
effective ways of tackling problems. In recording, he often has to
follow a very complex routine, but he breaks it down into a series
of short, simple operations with the minimum of effort and delays.
That is where scripting to make story recordings comes in.

Of course, if your interest in recording stops at dictating letters
or erasing each day what was produced yesterday, this section is
not for you. On the other hand, if you want to increase the fun that
you can have with the recorder, then this is vital information.

A frequent failing with the newcomer to making record stories
is that he works as he goes and then the stage is reached at which
there are gaps in sound which cannot easily be filled. Proper
scripting of a record story in advance makes sure that you know
exactly what you want and the sounds can then be taken down in
the most convenient form. Like all good ideas this is very simple
and the only tools needed are pen and paper plus a little time.

The first thing to do is to write down exactly what ground you
want to cover in general terms and this is called a synopsis. At this
stage what counts are the really basic things. The synopsis must
then be divided into sections covering the main changes in sound
action and location, and this is called the treatment. Let us now
apply this to a practical example.

Suppose you want to make a tape covering music of the coffee
bars. Now these exist in cities almost everywhere in the Western
world and you may be able to cover those in four cities in this
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country and some during a holiday abroad. The synopsis will detail
these facts and also that the recordings will cover a period of a
year, to show changes that are taking place in the types of song
and accompaniment.

The treatment will show that the final recording can reproduce
the sounds by area so that all the material of one city is followed by
that of another. Alternatively, it can group by time so that the
changes of the year are reflected in the recording as it goes along
or the differences or similarities of items recorded in far distant
places can be shown by putting these pieces together. You can also
link the music together with other ‘atmosphere’ sounds, such as
train, ship or acroplane noises to show travel, or typical sounds of
each individual area or country, or your own voice saying some-
thing about each location. The possibilities are endless.

Having completed the treatment, the next thing is to write a
recording script. This shows in detail the grouping of the items
to be taped in the way most convenient for recording, so that,
for instance, all the dialogue linking music could be recorded at
the same time and cut up into pieces for the final tape later on.
The advantages of following this pattern rather than recording
in the correct order of the final tape are:

(1) The different sections can be edited independently to
create just the right balance, for you may record far more of a
particular type of sound than is wanted in the end.

(2) Extra items can be recorded as alternatives and the best
selected after some consideration.

(3) The fewer the number of separate recording sessions on a
single final tape, the easier it is to obtain a uniform technical
standard in sound volume level, echoes and other conditions.

(4) Fewer recording sessions mean easier organisation and less
time wasted in setting up apparatus and so on.

By following the type of plan suggested above, you will end up
with a number of pieces of tape which can be joined togetherina
variety of ways to make many different recordings. Then in peace
and quiet at a later time, you can edit them to make exactly what
you want. What you will then have made is yours alone and there
will be nothing else quite like it in existence.
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PRACTICAL RECORDING

A basic rule for all good recordings is to leave as little as possible
to chance and to make proper tests before working in a new
location. The first act of a professional recordist is to test for
balance and no matter how experienced he is, he will only rely
on guesswork in an emergency. Too many people pay insufficient
attention to this stage and think that all is well if the microphone is
slapped down anywhere and the volume meter gives some sort of
reading.

Balance in this sense is simply making sure that the electrical
signal received by the tape is sufficient in strength to produce a
good-quality recording, but not so great that screechy overload
noise is present. The maker’s handbook will give you an indication
of the correct volume meter reading to produce a pleasant-
sounding recording, but you must watch things very carefully
when tackling anything other than simple speech or taping from
radio, television or disk. If sound is coming to the microphone from
over a wide area, then its position must be such as to get a proper
level of volume from every direction. When a number of micro-
phones are being used and combined through a mixer unit,
individual tests must be made. Mixing is fully described in
Chapter 20.

Lack of care in balance control is responsible for many com-
plaints made to manufacturers of tape and recording equipment
regarding the alleged deficiencies of their products. The placing
of microphones and the adjustment of echoes are things which if
overlooked are likely to result in a disappointing recording.

Those machines providing a means of monitoring are of much
more value for producing top-quality recordings than the simplest
home units. This monitoring is a means whereby the sound track
can be heard by the recordist through headphones at the time of
taping. Even if the instruments register all the right things, the
acid test is the magnetic track itself, and in the best machines the
monitor sound comes from a special playback head next to the
recording head, so that the magnetic track is played back a
fraction of a second after it is made. This is obviously more
desirable than listening to the sound after it has passed the
amplifier but before it has reached the recording head. It is this that
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one hears on machines with only straightforward record and
replay heads, for the earphones’ monitor channel and the internal
loudspeaker are connected together to reproduce the amplified
sound before it is recorded on tape.

Whilst monitoring always helps to ensure that the recording
quality is good, with music and when several microphones are
feeding in together, it is essential.

RECORDING LEVEL
If sounds are recorded at too high a level of volume then what is
known as overload distortion results, and the effect is unforget-
table. However, if the level is reduced too greatly, what is known
as a poor signal-to-noise ratio occurs. This sounds frightening,
but it is really very simple.

In every recording system there are odd elements of noise; i.e.
unwanted electrical signals. If you turn the volume control right
up, with the tape stationary, there is a familiar hiss and there are
other little sources of noise as well. But all these tend to be over-
laid by the recorded electrical signal of the sound that you want.
Now the recorder is designed in such a way that with the specified
setting of the volume controls, the signal-to-noise ratio is good;
i.e. the power of the wanted signal compared with the unwanted
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Fig. 2.3

A cross-section view of standard magnetic recording tape. Long-play and
double-play tapes have much thinner bases.

noise is'such that the latter is smothered. Now if you record with
the volume control too low (low level), then on playback you will
have to set the control fairly high in order to be able to hear the
sound as you want it. But because at a low level the signal-to-noise
ratio is poor, the noise is increased in volume as well, and so the
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Fig. 2.4

The powdered iron oxide coat-
ing of magnetic recovding tape
seen greatly enlarged through
an electron microscope.

r i

sound heard on playback is a mixture of wanted signal and
unwanted noise.

If a wide range of sounds is to be recorded at the same time, it
may be necessary to cut down the volume to suit the particular
characteristics of the machine and tape. In the same piece of sound
there may be quiet passages which have to be boosted a little and
so the volume control is not necessarily left in a fixed position
throughout a recording. When you have to make these changes
then a good volume meter is invaluable in giving an accurate idea
of the strength of the electrical signal being recorded. The greatest
problems usually occur with music of the orchestral type and it
helps if the piece is explained and heard in rehearsal beforehand,
so that the solo, soft and loud passages are known and the proper
changes in volume setting can be planned in advance.

If a very loud passage is recorded at high volume, then the tape
can be overloaded so that in very extended storage the magnetic
track can ‘print through’ on to the next tape layer. At the other end
of the scale, if quiet passages are too quiet, excessive noise is heard
on playback. The ear is adjustable to the extent that it is inferior
to many electronic devices, and so many changes in recording
level that show on the meters pass unnoticed on playback.

In changing volume levels, large control knows are best because
they allow smooth movement. Otherwise, although the difference
between settings might pass unnoticed, the act of changing can
irritate because of its jerkiness.
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MICROPHONES AND SCREENS

Screens near the microphone are very useful as a means of cancel-
ling out reflected sounds (as explained in Chapter g) but one
must always remember that they generally have the greatest effect
on deep (low-frequency) sounds. Because of this, their placing is a
matter of trial and error and in some professional studios sound-
reflecting hard walls are covered with thick sound-absorbing
curtains on runners, so that they can bemoved too and froto obtain
just the right balance between reflection and absorption.

Fig. 2.5
An emergency sound-deadening shield which can be used to screen either
microphone or recorder.

When recording a singer, it is best to have at least three feet
between the artiste and the microphone in order to avoid distortion
although some microphones are made for closer use. (For a full
description of the types of microphone made, see Chapter 10.)
Crooners discovered that a voice without much tone modulation
(rise and fall) could be improved artificially by moving the
microphone to and from the mouth in a rhythmic pattern. This is
perfectly all right with microphones intended for close-talking, but
all singers and speakers must be warned against heavy breathing
into the microphone, sighing, tongue-clicking or making other
peculiar sounds. It always surprises people when they hear on
playback how loud little noises can be. However, the greater the
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microphone-to-artiste distance (within limits) the smaller is the
risk of recording annoying extras. A singer who feels the need to
move in sympathy with the music often prefers the stick type of
microphone which he can carry with him and he then sings over
the top of it.

When taping a musical instrument and a voice together, the
separate sound sources and microphones must be carefully
positioned to avoid uncontrolled mixing of the sounds. If two
microphones of the directional type are used, they can be placed at
right angles to each other, and as Fig. 2:6 shows, the separate
outputs can be controlled to give the right balance. But because
they are so directional, the microphones can be placed closer
together and the speaker and singer do not have to separate.

Fig. 2.6

Directional microphones being used to separate the sound outputs of two
closely positioned sources ; in this case a piano and a singer. Reflected sound
Jfrom the walls of the recording room and solid objects must be considered, for
too much reflection will tend to cancel out the directional effect of the
microphones.
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A common complaint is that it is very difficult to make a good
tape of piano music. Whilst this instrument does have some
particular difficulties, it must be remembered that the piano can
produce a very wide range of sounds, and these together with
reflected sounds can cause microphone confusion. The way out is
to use a directional microphone and to experiment until a good
angle is found.

POSITIONING THE RECORDER
As a general rule, the recorder should always be put as far away
from the microphone as possible. A separate room is best and this
is professional practice—the studio and recorder rooms having
an observation window fitted in the intervening wall. This means
that there is no chance of noises made by the machine or its
operator being recorded, but this is an ideal situation, and not
normally possible at home or on an outside location.

There are some simple methods that can be used to cut out
unwanted noise and one is the creation of a sound-deadening
shield. This can consist of a blanket or coats hung on chairs
surrounding the recorder and even a cough into a handkerchief
behind such a screen is completely killed. Of course, the distance
between the recorder and the microphone is severely limited with
certain types because of the microphone’s high internal electrical
resistance. This is generally the case with crystal microphones
supplied as standard with most recorders; other kinds either have
low internal resistance or incorporated pre-amplifier units so that
very long leads are perfectly all right. Further information on these
points is given in Chapter 10.

External noises are another difficulty, such as gurgling water
pipes, doors banging, animals and so on. A highly directional
microphone tends to cut out many ‘noises-off’, but when this will
not do the trick, the only thing is prevention. This can take the
form of asking people to co-operate in minimising noise during
recording, or better still, only operating when the risk is least.
Professionals face these troubles as well and even with vast sums
spent on soundproofing, it is amazing what a microphone will
pick up. Aircraft are unnoticed until you start making recordings
and you will then realise why studios are so often in basements, for
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there is no such thing any more as a part of the country free from
aircraft noise.

Whilst avoiding unwanted noise, be careful not to overdo it so
as to cut out characteristic sounds. For instance, if you are taping a
conversation with a coffee bar singer, the general surrounding
conversation and the tinkle of cups gives atmosphere and a feeling
of ‘being there’. The only thing to watch is that the microphone is
partly shielded from these background sounds so that they do not
become too prominent.

SEPARATING RECORDINGS

It is always best to have complete silence for at least 15 seconds at
the beginning and end of each section of a recording. This leaves
space for an identifying number or phrase to be recorded and if
the tape is then cut up for editing, there is no confusion between
similar pieces. (See Chapters 6 and 7.) It also makes sure that if
you join up sections in a particular order, cutting is easy and does
not involve trying to split a word in half.

With interviews it is often helpful to ask some questions of no
particular importance before turning up the volume control; this
will give the blank space whilst the subject will think recording
has commenced. Even an awkward subject tends to settle down
after the first question or two and become more relaxed and natural
so you can obtain some tape clearance with a better recording.

A FEW WORDS ABOUT ELECTRICITY
This is not the place to go into detail about the electrical side of
recording, for if you want to study this there are a number of
excellent specialist books on the market. However, because elec-
tricity is a fundamental need in magnetic recording apparatus, it
is as well to have a little information at hand.

A basic thing to know is the right way to connect electrical
apparatus to the mains current supply. The first thing to remember
is that the the positive or live lead is coloured red, the negative or
neutral lead, black, and the earth lead green or brown. Figure 2+7
shows how to connect these wires to a three-pin plug of the type
used in power circuits. If there is no earth lead from the apparatus,
use only the black and red lead terminals, or the supply can be
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taken from a light socket. Where the apparatus has provision for an
earth, NEVER operate without it properly connected.

When recording away from base, it may be that the normal plug
end is not suitable and then an adapter of some type is necessary.
If at home you use a 5 amp. plug, this will always fit into a 15 amp.
socket with a common type of adapter. However, 13 amp. plugs
are now found more frequently, and at the time of writing there is
no suitable adapter for converting a round pronged plug to a
flat pronged socket. Here is where a special made-up adapter
board will help and Figure 2-8 shows a simple one to cover almost
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every contingency. Although types of plugs and sockets vary
across the world, the principle of this unit is universal, and very
little cost apart from a few hours’ work will save many a crisis in
the future.

All leads running to a recorder or amplifier circuit should be
quite solid, for a loose connection will cause crackling and varia-
tions in power which can ruin the best recording. In most modern
machines, the mains lead is joined at the case by a socket and
unless it has a screw thread or something else to hold it rigidly in
place, the cable can be tugged out during recording. When working
under tricky conditions, a lead of this type should be held in
place by adhesive tape.

When connecting accessory apparatus such as pre-amplifiers
and external speakers to tape recorders, there is the difficulty that
the output and input impedances (electrical resistances) of the
different pieces of apparatus must match. For instance, a ribbon
microphone has a low impendace and so cannot be plugged
straight into a socket designed for a crystal microphone which has
a high impedance, without the addition of a suitable extra
resistance.

The recorder handbook will often give information about the
proper way to connect up different pieces of equipment, and on
many recorders the input and output sockets are marked to show
the correct electrical resistance for each. If you have any doubts, or
are not very keen to delve into electrical theory, get professional
advice. The manufacturers and the dealer who supplied the
recorder are only too pleased to help,-and it is far better to delay.a
bit and ask, than to risk damaging valuable apparatus by trial and
error experimenting.
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CHAPTER III

HOW TO ADD SOUND EFFECTS

WHEN YOU first start making recordings, they will probably be
straight conversation pieces and music. As time goes on, you will
want to extend the range of youractivities by adding sound effects,
and editing to turn quite commonplace recordings into docu-
mentary productions of professional quality.

If you listen to a radio documentary programme, it becomes
obvious that sound effects play a large part in conveying realism.
Most of these have been added in the studio and are stock effects,
recorded and stored against possible future use.

Surprisingly enough, the real sounds of life may not come out
very well in a recording, and this is due partly to the fact that the
human ear is more adaptable than a microphone, and it normally
has the reinforcement of a visual image in identifying the nature
and source of a sound. To test this, just try sitting somewhere with
your eyes closed and notice how strange a lot of things sound and
the difficulty that you have in positioning some noises. This is a
microphone’s ear view in stereo, and if you put a hand over one
ear, you will hear something similar to a single channel micro-
phone. Even then, the human ear adapts so as to give prominence
to the most émportant sound, whilst the microphone gives pride of
place to the loudest one.

Whenever you find an unusual noise, tape it. Some day it may
come in handy and you can also try playing it at different speeds
to see what happens.

SOME COMMON EFFECTS

Quite ordinary sounds at one speed take on new lives at others, and
once having crossed the frontier of the real world in sound, any-
thing is possible. As an indication of some of the sounds that you
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can invent, a number of common effects are listed below, but
experiment will teach you many more.

BREAKING GLASS

In fact the simplest way of making a breaking glass noise isto do
that very thing. The best way is to place some pieces of glass in a
wooden box and drop a heavy object in. It is essential to take
precautions against flying splinters, for glass is very dangerous.
One method is to hold a metal weight in a sheet of corrugated
cardboard over the top of the box so that it is completely covered
and then to drop the weight. In this way, any odd splinters that
might rise up are caught by the cardboard, and for recording
purposes the sound is hardly muffled.

BOMBS

As every photographer knows, the easiest way to get a bomb
explosion noise is to take a used flashbulb and throw it at a wall in
a confined space. The bulbs are filled with gas under pressure and
the protective plasticised coating ensures that there is a minimum
of glass splintering on breaking.

Alternatively, a sound box can be made consisting of a thin
sheet of aluminium or other metal stretched over the open side of a
wooden box and varying types of noise can be made by dropping
different objects on the metal.

CAR CRASH

The crash itself can be imitated by crushing a small piece of
basketwork close to the mike. The preceding skid noise is best
done by taping the real thing, for the squeal of breaks and tyresisa
unique combination of sounds. If you visit a busy junction on a
main highway during a summer week-end, there is all too often an
abundance of accelerating, impatient hooting, brake and tyre
squeals and crash noises.

EXPLOSIONS
If a rubber ball or football is partly filled with small pieces of
metal (like lead pellets) and then inflated, an explosion with
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following rumbles can be made by banging it sharply on the table
and then rotating it for a while.

FIRE

The classic way of making fire noise is to crumple cellophane into a
ball and rub it in one’s hands close to the microphone. The creak
of breaking wood and the crash of falling floors can be produced
by snapping small pieces of pliable wood close to the microphone
and dropping a variety of objects inside a tall narrow drum.

FOOTSTEPS

If a microphone is directed downwards near floor level, excellent
footstep recordings are possible. One gets very little off carpeted
floors, but almost any other surface is good. Whilst doing this, try
and find a corridor or stairway with creaking boards and tape some
stealthy footsteps for future use.

GUNFIRE

Clapping hands or hitting a well-filled pillow with a wide flat stick
creates a good impression of gunfire. For the overlaid rumble of
distant gunfire, shaking a piece of tin (as for thunder) is most
effective. The sound of a shell being inserted in a breech block can
be imitated with a door bolt and striking a piece of steel with a
hammer.

HORSES’ HOOVES

The conventional way of producing this characteristic clippety-
clop is by clapping two halves of a coconut together. Alternatively,
rapping knuckles on a thick wooden board is quite effective. If a
thin board is used, it sounds like a horse crossing a wooden
bridge. The impression of entering and leaving a position is best
done by moving the microphone progressively away from the
source of sound. This is more realistic than merely turning the
volume control up and down.

PLANE CRASH

This sound is similar to a car crash and the standard way to do this
is to crush a matchbox near the microphone. The scream of air as
tne plane nose-dives is most easily simulated by the human
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mouth after some practice. The noise of engines under full
power can be taped at any airport as planes take off.

RAIN

Dropping rice on a board gives a good impression of rain and to
make sure it is steady, pour through a funnel. If a piece of tin is
used instead of a wooden board, the effect is one of rain cn a tin
roof, and at low volume this sounds like sleet. The associated
howling of wind can be imitated by blowing into one’s cupped
hands near the microphone, and whistling simultaneously.

SURF NOISE

To obtain surf noise, place some lead pellets, ball bearings or
marbles in a cardboard box lid and rotate it slowly. A different
type of breaker noise can be made if a metal tray is substituted for
the cardboard one, and experiment will show many possible com-
binations and variations.

THUNDER

By shaking a large sheet of tinplate, a wonderful impression of
thunder can be obtained. The larger the sheet, the better the
rumble.

The information given above covers some of the many sound
effects that you may want to put into a recording, but apart from
this individual creation, sound effects can be bought over the
counter. A number of music publishers record mood music and
sound effects on disks and they will supply these for a fee. In this
way, many unusual and difficult-to-obtain sounds are available
if needed.

Many keen home recordists will feel that this is taking some
of the fun out of their hobby, but even they will find occasions
when professional help of this kind is welcome. Apart from this,
experiment is the answer and it is well worth while building up as
big a library of sound effects as possible. And remember, do not
make the individual recordings too short. For safety, tape a full
minute of each sound at the very least.
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CHAPTER IV

USING A MICROPHONE
INDOORS AND OUT

THE MICROPHONE is the cinderella of recording, for whilst
prospective purchasers admire the tape deck and its case, the
microphone is taken for granted. However, it is the first point of
contact that the recorder has with the world of sound, and the tape
cannot hold or play back anything better than the microphone has
passed through. (A description of the technical characteristics
of the various types of microphone can be found in Chapter 10.)

The purpose of the microphone is to translate sound into
electrical current suitable for being transmitted or recorded, and
modern microphones are all most effective in doing this. Where
they differ from each other is in respect of the range of sounds
that they can handle without distortion and the angle over which
they can pick up sound.

When interviewing out-of-doors, the two essentials are that
speech sounds shall be reproduced as faithfully as possible, and
that unwanted wind, traffic and other noises shall be eliminated.
When recording a piano or a singer with music in the studio, the
range of sounds to be handled is muc