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Music is made to come alive—with true-to-
life sound reproduction at low cost. Now
for the first time, here is an authoritative
guide to truly inexpensive HIGH FIDELITY

home music systems. In this book you will
find a practical approach to the sound thrill
of a lifetime. With the priceless combination
of matched elecironic components you have
custom installed at home, HIGH FIDELITY
will provide magnificent living music for
your leisure hours of relaxation.
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Dezens of clean drawings
and beautiful installations,
plus detailed descriptions
of enclosures and cabinets
could reduce the cost of
your home music system.
Here is the story on what
to buy and how to use it.

A new Trend Book showing you
how to enjoy the ultimate in
music at lowest cost.
Containing o brilliant fcreword
by famed orchestra leader Les
Brown, this great new manual
has 128 pages of informative,
non-technical features.

Plus valuable information

on maintaining tape

recorders, connecting
extension speakers, and
building a collection of

the finest recorded music.
With a few easy-to-use

tools you can install a

Hi Fi set equal to the best.

Or build it yourself from

the fine kits available by
mail. No matter what your
interests, this is your book

of HIGH FIDELITY . . .

The Thrilling New Sounds.
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“HIGH FIDELITY

15 my favorite hobby,”
says musician

LES BROWN

“Do you fellows really like music?” is a
question I hear at least once cvery day.

The only way I can answer it is to say,
“We not only make our living from music,
but High Fidelity music is our favorite hob-
by.” My bandsmen may compete among
themselves for the best flowers, or occasion-
ally get together for a group project and
combine efforts to add extra rooms for their
growing families. But when the chips are
down, music is their first love and will no
doubt be their last.

‘T'he band producing my music has had a
wonderful way of living for the past seven
years. For nine months each year we spend
most of our time in California, playing the
Bob Hope radio and television shows. Along
with Bob, many days arc spent recording or
transcribing, together with movie studio calls
and other television appearances. The boyvs
arc also kept busy with our dance cngage-
ments at colleges, service camps and ball-
rooms. An average of six airplane trips are
taken each year so the band can visit other
parts of the country. These trips usually
are no longer than six days in order to get
home for the scheduled radio or television
shows. All air trips are taken in “our home
away from home,” a Douglas DC-3, which
has flown the band many thousands of miles.
Along with Armed Forces shows in Korea
and Europe, these side trips have given the
men more flying hours than any other band
in the history of music business.

Our last jaunt with Bob Hope was to Ko-
rea. The troupe traveled 25,000 miles to en-

tertain  over §oe,000 service men in the
Orient and adjacent areas. Bob has often
referred to the Korean trip as a “Senti-
mental Journey,” which you may remember
as the title of our theme song. When this
song was written, | certainly had no idea
that places with far-away sounding names
would eventually be musical memories. My
boys know Guam, Saipan, Scoul. Taegu.
Pyongyang, Tokyo, Paris, Berlin, Wiesbaden
and Frankfurt almost as well as they know
their own Hollywood Boulevard.

In Hollywaod, a band leader is always apt
to lose some of his very best men to the
motion picture studios, and once we lost a
bass player to the Pitsburgh Syimphony
Orchestra. Replacing such men has been my
only real problem during a period when
many band leaders have had a tough time
just to keep going.

Many music lovers wonder about the
selection of band musicians. All T can explain
is to spcak about personal preferences. In
our band we have extremely well-schooled
musicians, but helieve me, tone is my prime
requisite in hiring a new man. By tone 1
mean that big, warm, round tone that gives
our band a sound unlike that of any other.
Musical technique, as such, is not too im-
portant. We like a musician who is fast and
accurate at sight reading, but a good re-
hearsal always scems to take care of any
tricky or techmical passages. Other things




which are important to me (in addition to
musicianship) are personality and a neat
appearance at all times.

The making of records is perhaps the most
interesting (next to television) of our many
prajects. The routine of record production
is somewhat like this: After the music has
becn selected and a recording date decided,
men of the band begin arranging the music.
This means that each one of the simple
popular songs we record is rewritten to suit
the ability and instrument of every man in
the band. Fach musician has his own
separatc copy of the music from which to
play. After this come hours of rehearsal to
perfect the composer’s musical thoughrs;
firering them as littde as possible to suit
our style of music.

Finally, the recording day arrives. Several
hours ahead of time everyone is in their
place. This is that important last minute re-
hearsal. Engincers are in and out of our
hair, arranging microphones, moving bands-
men around to achieve the best sound effects,
and in gencral doing everything possible to
make our lifc miserable—and produce the
very best record. Finally cverything scems
set, and we run through a number for the
benefit of recording engineers. This first
tape is playved back. We all listen to the
piece and pick up bloopers that might have
accurred. Again the music is recorded and
played back. Sometimes a second try doesn’t

ALL PHOTOGRAPHS BY
DAVE PELL

quite sound good enough. A third record-
ing, even a fourth, and we keep working
until every member of the band is satisfied
that the played-back tape represents our
very best efforts. Only then is the selection
considered satisfactory. The record company
handles all details of production and release
of the disc to you.

For us it is a never-ending search for bet-

ter music that can be enjoved by everyone.
It is pleasant we can earn a living by doing
something we all enjoy so much. Music, to
«a good musician, will always be more than
just a method of making money. It is a
medium of self-expression and a way of
life. With it you create, you bring joy and
happiness to music lovers everywhere. And
you always have that warm feeling of ac-
complishment so important to any artist.

Use of recordings in the home makes it
possible for millions of people to enjoy the
world's  greatest  musical  compositions.
Speaking as a musician, 1 can assure you
that every phonograph record you buy rep-
rescnts more in the way of artistic expres-
sion than any other popular art medium
available to the public today.

As a nmwsic lover, | wish that you could
visit my home and enjoy the thousands of
records of my collection, look at the hun-
dreds of original musical scores, and meet
the rtalented musicians living in nearby
Southern California cities. ) [




your record collection
Alfred Leonard
THE GATES to a fabulous wonderland

swing open the moment you become the
owner of a High Fidelity sound system. In-
side, vou will be welcomed by the greatest
artists of the past and present. They have
been brought together from all over the
world to sing and play for you the music
vou want to hear. Here is truly one of the
miracles of our times. You name the music
and the artists. At your command they be-
gin playing, just for you, right in your home!

No matter how much money you are go-
ing to spend on your first record purchase,
and how much you plan to invest m future
additions, there are a few questions which
should be settled right from the start.

What kind of a record collection are you
going to build? Shall it be a well-rounded
library, with records to suit every occasion,
or are you planning to limit it to some spe-
cial interest in music or artists of a particu-
lar type? Are you going to feature mainly
recordings of music which you already
know and have found to your liking, or do
you want to take advantage of your chances
to become better acquainted with new
artists and unfamiliar musical selections?

For most of us the answer to these ques-
tions will be in the form of a compromise.
Fspecially in the beginning, while our collee-
tion is still small, we want as much variety
as possible. At this stage, it is of the great-
est importance that we pick recordings
which we want to hear time and again.
Thercfore, we should leave for a later date
those items which we may enjov hearing
once in a while, but which are not suitable
as a steady listening diet. In other words,
before we buy caviar or some exotic spices,
we will do well to stock our musical larder
with those daily staples: which offer solid
and satisfying musical nourishment. As our
collection grows, we may decide to develop
some specialty such as piano concertos,
chamber music, Dixieland jazz, or the re-
cordings of a particular artist. Generally,
it may prove far more satisfactory to take
first things first. Start with a well-balanced
cross-section through the great music of all
times, adding now and then a less familiar
sclection which satisfies our desires for nov-
elty and musical adventure.

After we decide on the musical selection
we have two other questions to answer be-
fore deciding on one particular recording.
We want to be sure that we are selecting
the best performance and also the most
perfect (technically) recording. How can

Vertical storage and controt section.

you tell? The reviews which you may read
in magazines and newspapers, or the sugges-
tions of good sales-people in record shops,
can be helpful, provided that vou don’t fol-
low them blindly. Their advice will save you
time in narrowing dewn the fickd to a group
of two or threc wopnotchers. However, the
final choice should be yours, and yours
alone! After all, you are spending hard-
carned dollars and vou will do the listening.
Judge each record on its own merits and
don't take anvthing for granted. Toscanini
may be the greatest canductor, Harry James
your favorire trumpet player; still, is it not
possible that another famous conductor, or
cven a yet unknown one, turned in a per-
formance which was bexter, or more  vour
personal taste? Perhaps a newcomer might
play the trumpet still more brilliantly than
Harry James. Of course, it is possible; and
selection of records based mercly on names
of artists is just as dangerous as any other
form of bias.



You cannot possibly hope to own the
best recording if yvou try ro nmke your se-
lection in a hurry, or, stll worse, by order-
ing it “sight unheard.” When vou shop for
records, take enough time to listen carefully,
to compare different recordings, and you
will save yourself a lot of money and dis-
appointment. If at all possible, go 1o a rec-
ord store which carries a good selection. Of
course, if there is no such store where you
live, you will have to send away for your
records. You will find that better record
stores in different parts of the country
handle mail orders on a “personal” basis.
They will tell you impartiallv which record-
ings are worth considering, and some of them
allow customers to exchange a record should
it fail to come up to cxpectations.

One final suggestion. Among vour friends
are several who enjoy the same type of
music which vou like best. Why not get to-
gether with them and work out a master
plan to avoid duplications of purchases? Few
people can afford to buy all the records
which they would like to hear regularly.
With a little forethought a small group can
casily work out some scheme of lending rec-
ords to cach other, thus gaining access to
a library many times the size of their own.

No record will afford vou lasting pleasure
unless you protect and trear it well. Records
are rather delicate, but if you observe a few
simple rules, they will stay in the pink (or

black) of condition for a long, long time.

1. The most important point is the point
of vour needle! You can wreck any record
the first time vou play it with a worn or
improper size needle. There are no “per-
manent” needles. And even a diamond point
will wear outr eventuallv. However, a dia-
mond will last at least twenty to thirty
times as long as a sapphire tip, yet costs
only what vou would pay for scven or eight
sapphire needles. In the long run a diamond
needle is not only the best, but the most
economical needle to use.

2. The plastic unbreakable material of
which most records are made today has a
tendency to attract and to held dust. It is
very important that the record be clean
when you play it, because the dust will act
as an abrasive in the delicate grooves. Don’t
brush the record, but wipe it carcfully with
a just barely damp, lint-free cloth or cham-
ois as shown on pages 96 to 9g.

3. Don’t touch the playing surface with
vour fingers, but hold the records at the
edges. Fingermarks deposit a film of grease,
and the records resent it!

4. Never stack records on top of ecach
other without some protective separation, or
the surfaces will scrape and mar.

5. Store your records in protective, dust-
proof covers or albums, in a cool and dry
place. Make surc that they stand upright
and not on a slant, or they may warp. ]

Books and fine music belong together. PHOTOGRAPHS FROM GATEWAY TO MUSIC, LOS ANGELES §
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making records

Capitol Records, Inc.,
Hollywood, Calif.
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FROM THE MOMENT famous recording
artists, such as Les Paul and Mary Ford,
create the first audible image of a new tune,
the record business is a maze of skill and
art for use in your home.

Nearly all newly recorded music is taped.
The artist can listen to the music immedi-
atelv after it has been recorded without
any loss of quality. Once approved, this
master tape is sent to the record production
line. Music is transferred from the tape (via
a cutting lathe) to a master disc. On this
disc is coated a fine layer of metal, which,
when stripped from the master, is used to
produce a stamping disc. A stamping disc
is a metallic reproduction (in reverse) of
the phonograph record you will buy. Used
somewhat like a waffle iron, two of these
heated masters press a slab of vinylite plastic
berween them. This piece of plastic picks
up every tiny tonal indentation. \When
wimmed and packed, it is the inexpensive
carrier of fine music into your home. |
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Junior disc jockeys
The Children’s Record Guild, N.Y. 13, N.Y.

TODAY'S BOYS AND GIRLS, from tots
to teens, have a wonderful world to grow
up in, even when compared to the genera-
tion just preceding them. We're tlking, of
course, of that fabulous recorded world of
nursery rhymes, fairy tales and folk songs.

We're not for a minute belittlin’ the sooth-
ing cffects of a mother’s lullaby at bed
time. But let us face it. Mother may some-
times hit a sour note, or sing off-key. And
when it comes to “Please tell me just one
more story—please,” Mother or Dad might
quite possibly decide that drowning the off-
spring is a safe and sanc solution!

But no more—there’s a children’s record
on the market to meet most situations. And
in addition to keeping the kids entertained,
most of these records are calculated to
cven teach them a little something at the
same time — without their knowing it.

Proof that parents have recognized the
importance of these records, and that the
kids are clamoring for them, is the fact that
the children’s record industry is now called
the “Billion-Dollar Baby-Sitter!”

One proud father said, I never knew my
boy was interested in ships till we played
a record called ‘Ship Ahoy.” But he wanted
to know all about the running of a ship.
Other parents are learning that the kids
respect other people’s property when they
own and operate their own record players.

A ride-’emn cowboy record is the inspiration
for these bappy children’s rural shenanigans.

These junior disc jockeys are now host-
ing their own parties and, needless to say,
get a great big bang out of it. Their guests
also think it's great fun. They’re having a
wonderful time acting out animal sounds
and “ride-’'em cowboy” records.

There are “story” records for the child
who is sick and must remain inactive.
There are records with different color
labels for the tot who cannot yet read,
which enable him to make his selections.

All the wonderful, golden stories and
music of the centuries are enacted and re-
corded by the great artists of our time for
the lucky kids of today. And while the
youngsters probably won’t enter into a
discussion of the relative merits of Hi Fi
with you, we'll bet they want to be counted
in when you plan an cntertainment center. B

Here’s a slick rrick. Slipping and sliding
just like real live seals, with music for fun!

Miav

No organ grinder, but a catchy monkey
song makes these little “monkeys” take off.
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IGH FIDELITY is a qualitative cx-

pression, and because there is no pre-
cisc measure of it, it has many dcfinitions.
They can be summarized, however, in onc
statement: the purpose of high fidelity re-
production of music is to recreatc as per-
feetly as possible, for the individual listener
in his home, the illusion of the most care-
fully staged live performance.

We use the word illusion muentionally.
With certain types of musical sound it is
both possible and desirable to reproduce the
original with such accuracy that even the
most sensitive ear finds it pracrically im-
possible to distinguish the original from its
re-creation. With other types, it & technical-
ly possible, despite difficulties, to reproduce
the original, but to do sa is often con-
sidered undesirable.

Let us consider some examples of live
music. In an average-size living room, a
violin is unqualifiedly pleasant to listen to.
Even in a small room, it would never be
played with such volume as to become un-
pleasant. But with a piano we must impose
qualifications. A concert grand in a small
living room, played by a forceful pianist,
could easily become too loud for comfort.
If, finally, we imagine the extreme case of
a symphony orchestra concentrated, some-
how, into one corner of a living raom, it is
obvious that even the fragmented sound of
the musicians tuning their instruments would
be shattering in its impact.

This is why we use the word illusion. To
creatc the illusion of the orchestra is the
purpose of High Fidelity. It must alse create
the illusion of a violinist playing in the

by Charles Fouwler,

courtesy Capitol Records Inc.,
Hollywood, California
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room, and semectimes the violinist and the
orchestra must appear together.

The problemis encountered in the achicve-
ment of this goal fall into two arcas: the
recording process and the reproducing proc-
css. To obtain the best illusion in the home,
we must understand both.

If the engineers were concerned only with
the physical or electrical problems of record-
ing, their life would be casy. As we have
said, it is technically possible, though diffi-
cult, to record and reproduce any type of
music with perfect fidelity.

But let us cxamine again the problem of
the grand piane. If we put it into a small
living room, say twelve by fiftcen feet, the
loudness is almost unbearable. The sound
of every note bounces around within the
room until an arpeggio becomes a blurred
din of confusing sound.

If we transfer our concert grand to an-
other living room, one with dimensions of
approximately thirty by fifty feet, we can
establish a whole series of listening condi-
tions, each of which will flavor the sound of
the piano—slightly, perhaps, but discernibly.
For example, our imaginary living room
might be sparsely furnished, with the piano
in one corner and a pair of chairs for us to
sit on far off in an opposite corner. The
sound will be brilliant, hard, highly rever-
berant, and sometimes too loud.

Now suppose we have an interior dec-
orator move in upholstered furniture, fill
empty bookcases, hang pictures and draperies
along the walls and over windows, and ar-
range enough folding chairs to accommodate

forty or fifty pcaple. Before the people

Editor of Hich FipELITY MAGAZINE;



arrive, if we go back to our chairs in the
corner and listen, the piano will probably
sound almost perfect.

Finally, we invite in all our friends to
fill those folding chairs. To recapture the
gorgeous sound we heard before we crowded
the room with an audience, it is likely we
shall have to move from our far corner to
about one-third of the distance from the
front to the back row of chairs. Filling the
room with people will have changed the
sound to an obvious degree.

It is quite possible for recording engincers
to capture the sound exactly as it would be
heard under ecach of the conditions de-
scribed above. It is also possible to set up
loudspeakers and amplifiers and reproduce
the sound so that the difference berween
original and reproduction would be barely,
if at all, perceptible.

But if we were to record under onc set
of conditions and reproduce under a differ-
ent sct, the sound from the loudspeakers
would be noticeably peculiar and false.

So the recording company has the very
great problem of guessing the conditions
under which a particalar record will be
played back. It must guess the size of the
room, its shape, its furnishings, the number
of people listening, and cven the personal
preferences of those listeners insofar as
sound quality is concerned.

The recording company must also guess
what kind of equipment will be used to re-
produce its record. This is the greatest sin-
gle variable it faces. A record may be played
on anything from a portable table-model
phonograph of unknown vintage to an clab-
orate custom installation involving multi-
ple speakers and the finest of electronic
equipment. Given these two extremes, it is
certain that what sounds listenable on one
type of playback cquipment—what creates
as nearly as possible the illusion of live
performance—will sound unpleasant and un-
real on the other. And between these two
extremes of reproduction lie an infinite num-
ber of variations and mutations.

Therefore the recording company must
first create, in its mind, a typical listening
room fitted with typical playback equip-
ment, and then tailor the original sound to
suit those conditions. Thus, in making a
record the company says, in cssence: “This
is sound adapted, we think, for listening
conditions like yours, so that the illusion of
the original will be created as perfectly as
is technically possible.”

It is here that we see most clearly the
unusual nature of the test record album. It
differs from other records because it has
been prepared for a critical audience, an
audience which possesses playback equip-
ment of especially high quality. This im-
provement in the prevailing listening condi-
tions permits the record manufacturer to
adapt his product to high standards.

The process of moulding sound to fit a
specific set of listening conditions would
not be too difficult if only one musical in-
strument, or onc standard group of instru-
ments, were involved. But test records con-
tain a number of excerpts from a variety of
tvpes of music, both popular and classical.
Thus it demonstrates the ability to capture
different kinds of sounds and to tailor each
to its best advantage. For cach must receive
different treatment. It is not advisable to
modify the sound of an orchestra and then
ecmploy the same modifications on a solo
piano. We do not expect, for example, the
dynamic range of a piano to be the same
as that of an orchestra. Nor do we expect
the piano to sound the same by itself as
when it is being played as a solo instrument
in a concerto.

Furthermore, we expect variations in
quality of sound from one type of music to
another. Popular music has its own qualities,
often varying with its orchestras and mu-
sicians. Fven classical music has its differ-
ences, cspecially where modern composers
arc concerned. Compare, for instance, Art
Tatum with Les Brown, or a Mozart Sere-
nade with a Shostakovich Symphony.

We should not expect all sound, just be-
cause it is recorded, to have the same quali-
ty or tonality. And we must take into con-
sideration the illusion which the recording
company, in conjunction with the musicians,
conductors, and composers, wished to con-
vey. Was the sound intended to give the ef-
fect of having been originated in a small
room? In a large, crowded concert hall? Arc
we supposed to be listening from the first
row or the fiftcenth? These are questions
to be borne in ‘mind when listening to a
record such as this, which contains many
excerpts from varying tvpes of music.

So far we have been discussing almost
exclusively the recording link in the chain.
The reproducing link is equally important.
If it is a strong link, it can elicit all the
beauty of the original sound. If it is weak
or inadequate, no amount of doctoring of
the sound at the recording end can overcome

11




the handicap and create the lifelike illusion
we seek in home musical entertainment.

As high fidelity enthusiasts know only too
well, there are several essential elements to
be considered in the reproducing equip-
ment. Principal among them are the pickup
and its stylus, the loudspeaker and its en-
closure, the amplifier, and finally, room
acoustics of your home.

It is quite true that room acoustics are
seldom thought of as part of the high fi-
delity system itself. Nevertheless, they arc
as important to correct sound reproduction
as they are to correct sound production. If
we substitute a loudspeaker system for the
concert grand piano we were moving around
several paragraphs ago, we shall find that
the characteristics of the room have just as
much effect on the speaker’s sound quality
as they did on the piano’s. But changing
room acoustics is, to say the least, a rather
costly process, since it may require building
a new and larger house. Therefore the re-
producing system should be able to alter
the quality of the sound to compensate for
peculiaritics in individual listening condi-
tions. The recording company’s concept of
our living room—which is, after all, an ap-
proximation—can thus be electrically adjust-
ed to the actual situation.

Unlike room acoustics, there is a great
dcal that can be done about the other com-
ponents in the high fidelity system. Many,
many factors enter into the decision as to
whether or not a particular component
should be changed or can be improved. They
are beyvond the realm of this discussion, and
books have been written on them. We can
only state some generalities, an understand-
ing of which should be helpful in the usc of
this record.

Certain technical characteristics of the
components in a sound reproducing system
help to define its quality. One of these is
frequency range. An engineer says that every
pure sound has a frequency, stated in cycles
per second; a musician says that every
sound has a fundamental pitch. The range
of frequencies which the normal human ear
can hear is from 20 cycles per second to
15,000 or more. The frequency range of a
particular component can be tested scien-
tifically; it can also be checked aurally by
musical selections like those on test records.
The tinkle of a triangle is at the high end,
as are the harmonics of many string instru-
ments; low-pitch sounds of the double bass,

organ pedal notes, and the bottom notes on
a piano, are representative of the deep end
of the frequency spectrum to test your
equipment,

Contrary to widely accepted opinion,
there is no particular technical difficulty in
the reproduction of high frequency sounds.
However, the low end of the range is a dif-
ferent martter. It is here that cabinets reso-
nate, tending to produce what is known as
“juke box bass,” and speakers lose effi-
ciency, tending to produce no bass. True,
such distortions of the original sound are
most clearly apparent when tested technical-
ly with pure tones, but such a test alone
may not be sufficient. It is lifelike reproduc-
tion of music we are after. The accurate
re-creation of the “growl” of a string bass is
more important than the perfection with
which a system passes pure sound at 6o
cycles per second, for the sound from the
string bass is made up of pure sound plus
many harmonics, or overtones. Hence, for a
final test, musical sound must be used in
conjunction with the pure sound gener-
ated in a laboratory. The value of various
sections of test records for such tests is
pointed out in the commentary accompany-
ing the listing of individual selections on
the recording.

It cannot be too strongly emphasized that
the ability to reproduce high frequency
sounds—at sometimes searing strength—is
not in itself an indication of High Fidelity.
The word “fidelity” applies to the entire
range of sound. Reproduction must be faith-
ful to the original not only at 10,000 cycles,
but also at 100, and the balance between
the two must be the same as in the live
version of the sound.

This faithfulness to the original through-
out the frequency range is what is meant
by “flamess of frequency response.” The
“juke box bass” mentioned above is an indi-
cation of lack of fidelity, since it overem-
phasizes one portion of the sound spectrum
in comparison with others. Flat frequency
response of the high fidelity system can be
judged by listening to an ‘orchestral selec-
tion and determining, as carefully as possi-
ble, if the balance between instruments is
approximately the same as that which ex-
isted when the live music was recorded.
Any unnatural dominance of a single in-
strument not intended by the composer or
the performers may indicate a system sus-
ceptible to improvement.

On the opposite page is the first section of a critique from FULL DIMENSIONAL
SOUND, a Capitol Records album created for listeners finding special delight in fine music.
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IT'S NOT- EXPENSIVE

HAT’S the cheapest High Fidelity 1

can buy?” seems to be today’s most
important question. A better approach to the
problem might be “How much High Fideli-
ty for the money I want to spend?”

No two “experts’ seem to agree on any
single system. Nor will two similar Hi Fi
sets sound the same to your ears. There are
so many links in the sound chain, including
psychological factors, that no two people
hear or “perceive” music to the same de-
gree. The ultimate test is by your own ears,
be they “golden” or base metal.

Rack-assembly of High Fidelity units is
one of the fastest growing Tiobbies there is
today. Buying the individual components,
and watching your system grow, opens a new
world of fun. Racks are just that . .. an
open framework with adjustable bars on
which any variety and type of equipment
can be mounted with quick accessibility and
interchangeability of parts. For the Sunday
tinkerer or radio amateur, here is a most
productive and satisfying hobby.

High Fidelity at low cost is available to
cveryone. $159 will buy a good record
changer, AM-FM radio with built-in 10
watt amplifier, triple play magnetic car-
tridge, and a 1z-inch cxtended range speak-
cr. Many initial installations are begun by
purchasing just one picce of equipment at a
time. First the record changer, then an am-
plifier, a good speaker, and finally the
speaker enclosure. Usually the electronic
equipment is installed in 2 closet or cabinet
already used in the home for storing un-
wanted articles.

A high quality “self-assembly” kit on the
market for $275 consists of an AM-FM
tuner, 10 watt amplifier, automatic changer
with magnetic pickup, 12 inch coaxial speak-
er, mounting board, complete wiring, and
suggested installation diagrams. Many sup-
pliers provide a complete service in which
the connecting cables are color coded. Fven
the most difficult connections are simplified
by matching the color of a cable to a socket.

Bass reflex speaker

enclosure kit is available

for about $22, while

rack for all components costs
only a few dollars.

Jerry Franke

You can start with Hi Fi at low cost, by
“improving” your present radio-phono com-
bination (if the cabinet is worth your trou-
ble). Replacing the present single speed
changer with a three speed automatic unit
would be the logical first, and easiest step.
Complete instructions are given in Section
X1, pages 112 to 115. Here you should make
your first big decision that will decide the
future of High Fidelity in your home: “How
good a unit should I buy?”

Is this to be a make-shift improvement
to what you have, or will this new changer
be the first link in your future chain of
music components?

You can install an inexpensive changer,
with crystal pickup, which will be more than
adequate with the usual phonograph ampli-
fier and speaker. This provides the equip-
ment to play all sizes and speeds of rec-
ords. You'll be limited to the middle range
of tones (about 150 to 8,00 cycles per
seccond) at a cost of around $40 plus your
labor of making the installation.

An automatic changer, with a better mo-
tor, and ceramic pickup with a range of so-
12,500 cycles, would cost from $50 to
$60. A better quality changer with a four-
pole motor, better tone arm, interchange-
able heads and weighted turntable, is in the
$70-$125 price class.

In the purchase of most changers there
is also the problem of required additional
parts. The changer, itself, may cost from
$46.50 to $93.75; plus $3.95 for an inter-
changeable 45 rpm spindle to play 45 rpm
records, about $z for a simple plywood
mounting board, or $7.50 for a complete
base. Then there is a wide choice of various
cartridges and styli ranging from $9.90 to
$37.50 each. Add your choice of components
and check the family budget carefully.
Should you plan further additions to your
music system, it will be well worth while to
buy the best record player available. It will
never need replacing in the future and pro-
vides a practical foundation for home music.
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2 Typical Installation showing interconnecting cables
HIGH FIDELITY (
LOUD SPEAKER

MICRO INPUT

USE

CINGH M-93
PLUG ON T
CABLE ENDS/‘

E ANNOUNCE OR PA
MICROPHONE IF

DESIRED

WALL P«
RECEPTACLET: (5 )

PLUG INTO AMPLIFIER
OUTPUT OF TUNER

SONNECT TO
VOLUME CONTROL
OR DETECTOR OUT-
PUT OF TVSET

USE ONLY LO-CAPACITY,
SHIELDED, SINGLE CONDUGTOR,
MICROPHONE CABLE — SHORT-
EST POSSIBLE LENGTH.

TV SET, ETC.

PLUG INTO INSTALL SWITCH TO

EXT.AMPLIFIER OR SHORT-CIRCUIT PICKUP

MONITOR GABLE_ NECESSARY ONLY WHEN BOTH

ACK AG.INPU

" MBKING ARE USED.
RECORO-
ING
PLUG INTO INSTALL SWITCH TO OPEN-
EXTERNAL CIRCUIT PICKUP - NECESSARY
RECORD ONLY WHEN BOTH MAG, INPUTS [ =
JACK OR ARE USED. .
RADIO-PHONO
INPUT

PLUG IN RECORD PLAYERS, TUNER,

FROM BELL SOUND SYSTEMS, COLUMBUS, OHIO

This new player can be added to your
present console with a few hours’ labor, in-
cluding minor cabinet sawing or alteration.
Having completed this improvement, your
fate is scaled. You can now pick up the
full range of music from your record with
the newly installed Hi Fi changer. But your
present amplifier still is limited in tone
range, as is the old speaker system. New 10
watt amplifiers are available at about $40.
It’s simple to connect one into the present
sound system ahead of the volume control.

Sit back and relax? Not yet. The old
speaker rattles, rambles and may even tear
its cone from the increased power of your
new amplifier. Good replacement speakers
start at $24.95 for a 12-inch coaxial, with a
cross-over network ta separate the high and
low tones being reproduced.

Don’t put a new speaker into the old
cabinet; you need a minimum of four cubic
feet enclosed behind a 1z-inch speaker. The
speaker section (pages 48 to 61) contains
plans for enclosures. Home construction kits
are priced from $i8. So, “go shopping”;
read all the catalogs, and meet self-appoint-
ed Hi Fi experts working for your local ra-
dio parts stores. They'll do their best to

sell you on the biggest enclosure in the place.
Failing in that, they usually push some type
of home construction kit. Building an en-
closure at home is a good way to learn the
theory of sound. If theory is not important

" you might be better off to buy an assembled

utility cabinet and add finishing touches
after you mount the speaker. Your room
acoustics, glass areas, walls, etc., will have
a lot to do with the type of enclosures that
will produce the best sound (in that particu-
lar room). Actually, the wall mounting of a
speaker, so that it exhausts into another
room or closet, is an ideal means of in-
stallation for any size speaker.

Rack, shelf, or bookcase mountings are
growing in popularity. Many Hi Fi addicts
(the audiophiles) have learned that music
tastes may change. They soon begin trading
some of their earlier equipment in on high-
er quality rigs. You might wait until you
are satisfied with your home music system
before beginning to think about installation
of the cabinet or building into a wall.

By all means plan on eventually buying a
tape recorder for your system. And when
you run television sound through a Hi Fi
system, you're in for a real surprise. =

Changers and amplifiers
cost as little as $40 and small
Hi Fi speakers about §$20.
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ready made Hv Fu

Jerry Franke

Today there arc a number of moderately
priced table model High Fidelity record
players as low as $129.50, which reproduce
a full range of tone with amazing clarity.

The familiar old-fashioned pre-war radio-
phonograph combination was vastly differ-
ent. It was produced with the emphasis on
furniture styling and low price as prime
concerns. As a result these units usually had
drawbacks which ruined any hope of hear-
ing full fidelity music. The lack of adequate
space for a speaker precluded any possibili-
ty of properly enclosing and baffling the
sound. Little was usually heard except the
middle range of music—and needle noise.

The old record changers rumbled, ran at
varying speeds with a resulting lack of pitch,
and the crystal pickup was usually limited
to a 150-8,000 cycle range. This was a
sacrifice of at least six octaves of tonc
from your music. The radio often had a
simple production line chassis with a small
record player amplifier incorporated into the
set. Its limit was about 5 watts of badly
distorted power. Tone control was sagely
added to muffle this distortion and the usual
needle scratch. When set on “bass” the tone
control gave a booming “juke-box” bass so
familiar to music fans. Broadcast music was
also of poor quality because the usual AN
(standard) radio transmission is only around
5,000 cycles per second. Newwork program
quality was also cut off near this figurc by
rclephone feeder lines. Later when FM (fre-
quency modulation) radio was added to the
phono-combination, the amplifier and speak-
er system proved itsclf imadequate to re-
produce FM’s full range of music.

St250 Home entertainment center by Zenith,

]

Great credit should be given to Dr. Peter
Goldmark, who produced the Columbia 360
table model phonograph. Relecased to the
public in early 1953, 1t was the first unit
through which the listener could hear High
Fidelity at a price that anyone could afford.
With this unit Dr. Goldmark finally broke
through the “sound barrier” into a field that
had been only for the select musical con-
noisscurs, audiophiles, and sound engineers.
The 360's quick acceptance by the general
public forced other manufacturers to get on
the “High Fidelity” bandwagon.

However, in designing the Columbia 360
with its twin speakers on each side of the
case, Dr. Goldmark began an opportunist’s
cycle. The number of speakers, rather than
quality of speakers, has become the new cri-
terion of mass production inexpensive radio-
phonographs. 1t should be pointed out that
usc of more than one speaker does not make
a Hi Fi set of portable phonographs.

Many professional full fidelity music sys-
tems divorce the speaker enclosure from the
electronic equipment. It is often placed into
wall-baffles or corner enclosures matching
the decorative scheme. The speaker itself is
usually the type known as coaxial. This con-
sists of two speakers on one frame with a
dividing network that permits only the emis-
sion of low tones from the large bass cone
and high tones from the separatc smaller
twecter cone of the coaxial speaker.

Logically enough, price tends to affect
the amount and type of music fidelity that
your money can buy. Modern factories are
now producing excellent radio-phonographs
which are especially desirable for apartment
or small room installations in the home.

In the $150-$200 price range you can
find a multitude of table models. Many
use the new ceramic pickups, a two-pole
motor, and offer § to 8 wate amplification
with two or three speakers. The speakers
are usually two 6-inch “woofers” and a 3-
mch “rweeter.” These are seldom in an
acoustically designed enclosure, duc to space
limitations. Or, you may find the newer
models which use an 8-inch extended range
speaker in a rather adequate baffle, some-
times with the tweeter added for the final
touch of high fidelity sound reproduction.

Few magnetic pickups are found in small
scts, since their output is low. Magnetic




Medium price Kelton Hi Fi phonograph.

pickups necessitate an expensive preampli-
ficr to increase the pickup output before it
can go into the rcgular amplifier. A good
preamp should have separate bass and treble
controls; plus some form of record equaliza-
tion to hide recording deficiencies.

In the $:200-$300 price class, phono-
only consolettes reign. Often they are en-
larged table modecls with built-in speaker
ciclosures on wooden or wrought iron legs.
Here magnetic pickups are used, often with
adequate front-end controls and record com-

The 8- and 1z2-inch speakers are out

“in force and emphasis is on better furniture

styling. Unfortunately, quite a few standard
and unbaffled 1z-inch speaker assemblies are
creeping into this field with unwarranted
claims of High Fidelity sound reproduction.

In the $8co-$1,200 price class are the
factory’s best attempts at professional full
fidelity music systems. However, too often
the cabinets are oversized pieces of furni-
ture constructed to house adequate enclo-
surcs for the two-way speaker systems. The
changers are better, with four-pole steady
running motors. Magnetic pickups with in-
terchangeable heads arc used with sincere
atention paid to high quality. The AM-FM
tuners with equalization controls and sep-
arate powerful amplifiers are cqual to the
best components available.

See and hear them all, preferably in a
store that handles both factory assembled
radio-phonographs and High Fidelity com-
ponents. In the final analysis there are only
two judges of High Fidelity sound (your
cars), in spite of all the advertising claims
that you may recad. Buy what sounds best

pensators for playback control. —when playing in your home. =

3-Speed fully automatic changer

provides ¢4 hours continuous play.

@ Plays 77, 10” or 12" records at
; 334, 45 or 78 rpm speeds.

Simple  operation—an  “on-off”
switch with volumne comrol; sepa-
rate bass and treble comrols; and
individual record compensator.

Variable - reluctance  cartridge.
Baton-type design with dual sap-
phire-tipped styli for either micro-
groove or standard record play.

Amplifier  has  preamplifier for
variable reluctance cartridge, with
10 watt peak, and less than Y%
harmonic distortion at 6 watts.

Speaker baffle features a tuned
acoustical slot to reinforce the
rich bass and clear treble frequen-
cies of modern Hi Fi recordings.

The oversize, specially matched
direct - radiator  extended range
loudspeaker is equal to the task
of bandling all wvolume levels.

Five position recotd compensator
switch, includes two scrarch filter
settings for moisy records. FrOM
MITCHELL MFG. CO., CHICAGO, ILL.
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N order to understand the reproduction
I of sound, we should first read a litrle on
the behavior of sound waves.

Sound is something that most people take
for granted. If we stood on a busy street
corner we would be aware of overwhelming
sound. This type of sound is noise, which
lacks rhythm. Music, on the other hand, has
rhythm as well as harmony.

Sound waves generated in air are some-
what the same as waves formed by dropping
a stone in water. If a small stone is dropped
into a pool of still water, waves will travel
in all directions away from the point of
impact. If, instead of a small stone, a large
rock were dropped into the water, the waves
would be higher. The up-and-down move-
ment of the water represents the amplitude
or strength of the waves. Sound particles
of disturbed air, moving up, down, and
across somewhat as the waves moved, liter-
ally bump one another as they travel our-
ward through space in every direction from
the source of the sound.

‘As you may remember, the difference be-
tween middle C and high C on the piano is
that middle C is lower than high C. This is
known as a difference in pitch. This varia-
tion of pitch is caused by differing amounts
of sound waves passing a fixed point during
a fixed time. It is described as frequency
or number of cycles per second. The top of
the wave is the crest, while the bottom 18
referred to as the trough. One complete cycle
(wave) begins at a still point, builds to a
crest, passes down through the still point to
the trough and rises to the still point again.

HOW
HI Fl WORKS

Jon F. Byk

Wave length
one cycle

Sine wave

<~ Amplitude 3.

Thus far we have been describing pure
sound waves of a specific frequency. Thesce
are simple sine waves and are illustrated
graphically above. We rarely encounter this
type of sound in nature. Sine waves or purc
sound of a specific frequency can be pro-
duced by striking a tuning fork.

Because sound is generated by mechan-
ically causing air particles to vibrate, the
frequency (musical pitch) is determined by
speed (cycles per second) of the vibrations.
If we double the speed of vibrations (fre-
quency) we raise the pitch one octave.

r‘—*—qne cycle—— 3

Middle C

per second

[€——— one cycle —>¢—— one cycle —»

per second

Loudness is relative to the strength (am-
plitude) of sound. Th; amount of change
which causes a discernible difference in loud-
ness to the human ear is called a decibel.

1,000 cycles

C above middle ¢
2,000 cycles

-



If we heard two tones of the same pitch,
one from a flute and the other from a vio-
lin, we could readily tell them apart. The
difference between the two, which enables
us to separate them, is a difference of wave-
form. Most music consists of a pure sound
(sine) wave modified by secondary vibra-
tions which create the distinctive waveform.
It is these secondary vibrations that create
timbre and make it possible for us to dis-
tinguish identical tones played on various
musical instruments.

Pure (sine) =— — —
Resultant m——————

Sine wave as modified by _se:or!dury
vibrations (harmenics or distortion)

The usual beginning of reproduced sound
is the microphone, 2 mechanical  device
which changes sound vibrations into elec-
trical impulses. Microphoncs cmploy a sen-
sitive metal diaphragm, or ribbon, whicl vi-
brates from sound pressure traveling through
air. When the diaphragm or ribbon vibrates,
small clectric currents are developed. The
clectrical impulses gencrated by a micro-
phone must be amplified for broadcast, re-
cording or instantancous usc in a public ad-
dress system. The principle to remember is
that the pattern of electrical wave impulses
leaving the microphone is exactly the same
as the sound wave pattern that vibrated
the diaphragm or ribbon. We have only
changed sound vibrations into electrical im-
pulses capable of amplification.

INTENSITY OF SOUND

Decibels

We begin with “live” sound and translate
it into duplicate electrical impulses with a
microphone. If these electrical impulses
are to be useful, we must make them power-
ful enough to do work without changing
their form. An amplifier is an electronic de-
vice that increases the strength of a weak,
sound-created, electrical impulse, such as
comes from a microphone, tuner, or phono-
graph pickup. The increase in power an
amplifier can give tiny signals, without
changing or distorting the reproduced sound,
is a measure of the amplifier quality. The
simplest amplifier is an eclectron tube called
a triode (three element) tube. In this tube
arc elements known as the cathode, plate,
and grid. When heat is applied to the cath-
ode (most cathodes are indirectly heated by
a separate filament) a powerful stream of
clectrons is relcased. The cathode is gener-
ally coated with a compound which emits
clectrons more rapidly than bare mertal.
Within the airless clectron tube the plate,
which carrics a positive electrical charge, is
offcring a powerful attraction to the invisi-
ble cloud of negatively charged electrons
emitted by the heated cathode. Thus elec-
trons fly from heated cathode to positively

Positive grid

Cathede

PN

Current source

charged plate. In order to control this
strong electrical impulse we add the third
element known as a grid.

o NS

Commmon sounds range widely
when placed on the

decibel scale used

to measure bigh fidelity units.

130
- Threshold of pain
120 -
i - Thunder
100 - Subway train
90 - - Maximum level orchestral music
80 A
70 - Orchestral music
60 - Conversation at three feet
L %y o
40 A
594 - Background noise
2 - - Quiet residence
1051
L Threshold of hearing
0 L

World Radio History

Speuker

19




20

Negative grid

The grid is placed between cathode and
plate in the triode tube. The purpose of
the grid is to vary the number of clectrons
flying from heated cathode to positive plate.
When a weak clectrical voltage to the grid
is negative, it repels the electrons before
they reach the plate. Conscquently, the plate
does not receive any electrons and the out-
going plate current is reduced. When the
grid voltage is made positive, the grid passcs
many clectrons to the plate, and outgoing
plate current (to speaker, etc.) greatly in-
creases. Thercfore, when a weak signal
(from microphone or record) passes to the
grid, the grid is negative (repels clectrons)
or positive (attracts electrons) in propor-
tion to the weakness or strength of the in-
coming clectrical impulse. A weak incoming
signal (volrage) applied in varying strengths
to the grid, is able to control a large amount
of outgoing plate current. Because this strong
plate current is a powerful duplicate (con-
trolled by the grid) of the original incoming
signal, the tube is called an amplifier.

Cathode

— iy

Current source

Radio waves are caused by electrical vibra-
tion, whereas sound waves are air particles
set in motion by physical action. Both travel
in all directions. Radio waves move at the
speed of light or 186,000 miles per second.
Sound travels at the rate of 1090 feet per
second through the air.

Radio stations generate clectrical vibra-
tions on their assigned frequency (640 ke,
ctc.). These oscillations are broadcast
into space from the station antenna. The
radio signal reccived by your antenna is of
the order of a few microvoles (millionths of
a volt) and must be amplified through sev-
cral stages to be useful. In standard AN
l;r()adcasting (amplitude modulation) the
strength (amplitude) of the carrier wave is
varied, but the frequency of the wave al-
ways remains the same for cach station.

Speaker

Standard AM broadcast waves

AL AALAARRAL
WVVVVVVTVTTT

Unmodulated radio frequency (RF) carrier

AV AVAVAN

Audio frequency (AF) modulating
wave from microphone

Amplitude modulated (AM) RF wave as broadcast

In FM (frcquency modulation) the fre-
quency of the carrier wave is varied, and
the strength (amplitude) remains the same.
The advantages of frequency modulation
are a wider range of tone reception (notably
at the high end of the sound spectrum). The
dynamic range is greater (the difference in
volume between loud and soft passages is
nearly identical to the original), and there
is no compression effect or loss of extremely
high or low notes.

FM broadcast waves

[V} dulated radio freq

AV AVAVE

y (RF) carrier

Audio frequency (AF) modulating
wave from microphone
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ZENITH RADIO, CHICAGO

Although musical
instruments produce
only a marrow
range of tome, their
overtones and
barmonics create the
timbre and presence
we associate with a
fine composition.
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Record making could begin when a per-
son talks into a microphone. Sound waves
pass the lips to enter a microphone, where
they are duplicated in electrical impulses.
These extremely small electrical impulses
from the microphone pass through an am-
plifier from where they are transmitted to a
cutting head. Action of a cutting head is
similar to action of a microphone in reverse.
Instead of vibrations being translated into
clectrical impulses, electrical impulses are
translated into vibrations of a cutting stylus
(needle) on the blank record. As the record
revolves under the stylus, the stylus vibrates
from side to side and cuts the blank in ac-
cordance with the original sound signal
which has just entered the microphone. In
this way a master recording is made.

A phonograph consists of a revolving
turntable, an arm and phonograph pickup.
The pickup with needle (cartridge} fol-
lows grooves in the record and acts as an
electro-mechanical reproducer of wavy
variations in the grooves. As the needle
rides in the groove it vibrates from side to
side. This vibrating needle is mechanically

PRACTICAL LIMITS OF AUDIBLE FREQUENCY RANGE
AVERAGE PERSON HEARS THIS

PICCOLO

FRENCH ‘HORN "

VIOLIN

10,000 12,500

coupled to a crystal element, or movable
coil suspended within a magnetic field.
In either unit, vibrations of the needle create
small electric impulses. The audio signal
(electrical impulses) from any cartridge is
an exact reproduction of the original sig-
nal which moved the stylus cutting into the
record. The low level audio signal from the
phonograph pickup is fed into an amplifier,
then to a loudspeaker.

A speaker translates the powerful elec-
trical impulses from an amplifier into
sound. It consists of a frame, cone, and a
voice coil which is suspended within a
strong magnetic field. As the audio signal
passes through the voice coil a new mag-
netic field is set up around the voice coil.
This in turn reacts with permanent magnets
contained in the speaker, causing the voice
coil to move the center of the cone in and
out, like a piston. These piston-like move-
ments of the cone set the surrounding air
in vibration. The result is reproduction of
the original sound vibrations which started
far back in the electronic chain of a home
music system. ]
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contemporary modern

N UNUSUAL and attractive Hi Fi in-
stallation in the contemporary mood.
The nner and amplifier controls are within
casy reach for a reclining listener, while the
brass-finished knobs offer an accent note to
the naturally finished tropical hardwaood
panels. The three panels above and to the
left of the control panel swing open to lots
of record, or what-have-you, storage space.
A small gap between upper and lower panels
supplies convenient hand grips to open the
upper or lower invisibly hinged doors.

A record player is located to the extreme
left of the wall, next to the stone fireplace,
and behind the lower split door. This makes
it simple to change a stack of discs only one
or two steps from the couch. Or, if you're
across the room, it's not necessary to climb
across the couch to reset the player.

Here’s another installation with the high
speaker location that’s becoming so popular.
In this case, the large extended-range speak-
er supplies a decarative balance for the con-
trol panel in the corner.

s

Even more important in this installation
is the need to spread music throughour the
most lived-in area of the house. The board
and batten ceiling should diffuse sound suf-
ficiently to avoid any “hot spots.” A low
partition between room areas permits sound
to flow into other sections, bringing pleasure
wherever you may be. Serious consideration
of this corner, other than just as a Hi Fi in-
stallation, discloses some often overlooked
decorative principles important to contem-
porary architecture and furnishings. Utiliz-
ing three basic art expressions (form, color,
and texture) the architect and decorator
have created a rare example of the three-
way harmonious combination.

Smoeth stone flooring is tempered by a
rough-textured rug, while mellow-toned
wood panels furnish color and texture. The
rough fireplace stone contrasts with both
the floor and lovely natural copper wood-
box doors. Rectangular forms are broken by
a well-chosen location of the speaker cir-
cle, plus the conversation producing pattern
of Hi Fi controls. This is truly modern liv-
ing at its best . . . living that is completed
by perfect reproduction of perfect music. m

»
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apartment wall

IN THIS APARTMENT, where space
was at a premium, the entire wall area has
been utilized with a “building-in” technique.
Here the High Fidelity home cntertainment
center provides room for music and enter-
rinment without crowding. Immediately
above the television set are extended-range,
high-quality speakers which flood the room
with perfect musical tones from either rec-
ord, radio or television programs.

The television sct may be slid forward on
concealed tracks for servicing or removal.
An unusual automatic phonogmph opcratcs
by remote control, and will play up to 200
selections with one loading. It, too, moves
forward on concealed rollers for servicing,
lubrication, or nccessary adjustments. The
use of louvers both above and below this

NSTALLATIONS

Remote Control Unit

e e

installation assures an adequate flow of cool
air for ventilation, a factor which should .
not be ignored in the installation of your
unit. When the two louvered doors are
closed, the entire unit is concealed from
view. In turn, it should be pointed out that
the upper portion may be opened for tele-
vision viewing without disturbing or ex-
posing the record player.

To the left of the couch, in a dark table-
high cabinet, is the tuning mechanism for
both television set and record player. Both
of these may be turned on with touch-plate
switches, reducing the cffort of providing
home ecntertainment to a bare minimum.
The upper portion of this control cabinet
uses an AM-FAL tuner with preamplifier
section incorpnrating the basic volume, tone,
record compensation, and input.controls.
Through the usc of connecting cables, this
control cabinet may be placed anywhere in
the room. u

Minthorne Music Co., Los Angeles 6, Calif.




ladden amplifier

MANY HOME decorative treatments do
not provide room for either speaker or am-
plifier installation. Yet, the wue Hi 7 fan
finds it desirable to maintain the quality of
his music. In this home the speaker is lo-
cated behind the center grill of the bookcase
at floor level, The amplifier has been mount-
ed under the floor of the house and is ac-
cessible through the basement. Adequate
ventilation is supplied by currents of cool
alr beneath the floor.

The control system for this unique home
music cenrer is located in the top of the
shelf in front of the right hand bookease.
Radio, tuner, amplifier and record plaver
mayv be all controlled from this one central
position. With careful planning. this home
mnusic system has provided rhe ultimare in
entertainment, while in no way  detracting
from the charming decorative scheme. m

Stephens Tru-Sonic, Culver Ciry, Calif.

decorator styled

ORIENTAL touches provide a modern
background to an cvening of relaxation for
voung carcer women in this bedroom dec-
orated by Illeanor Lee, American Instirute
of Decorators. A\ corner panel nor only
contains the obvious television set, bur also
has a plaver and amplifier. The speaker for

|
Speaker
£

Floor

e

Amplifier

this interesting home music installation is
behind a grill cloth located immediately
above the rtelevision set. The black statue
i front of the speaker in no w ay destrovs
the sound quality. Grill cloth is the same
color as the walls, and creates an impression
of solidity not ofren found in such installa-
tors. An interesting feature is that the tele-
vision set is at eve level when viewers are
seated on the couch. |

Metropolitan Living—i954; Eleanor Lee, A.1.D.
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WITH AN AMAZING varicty of inter-
esting programs being offered on television
today, the viewer can be kept busy of a
quiet evening running back and forth from
a favorite chair to the dial. This unit pro-
vides a practical, and yet within reach,
answer for those who enjoy their well-
earned, end-of-the-day comfort. Remote
control television units are skyrocketing
saleswise every day. By this same token,
unit prices are gradually being reduced to
within a few dollars of standard receivers!

Today remote control viewing has be-
come common in many new homes. This
installation is one of the most original and
clever disguising methods for what is nor-
mally a big slab of cold glass. Placing the
business end of the television set in a closet
or in the next room with sufficient cam-
ouflage, is not only decorative, but practi-
cal; and certainly a natural for remote con-
trol installations.

Utilizing a serics of handsome black and
white photographs previously mounted by
the home owner on an otherwise uninterest-
ing wall, the designer shuffled pictures about
to place the largest dircctly over the best
screen location. Mounting this picture on a
plywood backing and hinging it to the wall
solves the “cold glass” look for this viewing
arca. The plywood backing panel is held in
place by a magnetic latch when the set is
not in use.

American Music Co., Los Angeles 13, Calif.

A large speaker is mounted in an attrac-
tive contemporary cabinet just below the
hinged picture. Although the grill cloth pre-
sents a good-looking frontal appearance to
the speaker cabinet, perforated composition
board doors have been added to complete
the appearance of the “package.”

All necessary controls for television are
contained in a novel and unobtrusive nataral
finish wooden unit at the finger tips of
the viewer. An arrangement such as this
might easily include a remote control unit
for a Hi Fi amplifier. This would provide
the audiophile and videophile with what's
best known as “easy living”! |
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a man’s room

HERE’S A ROOM that typifies good liv-
ing with a masculine touch. It’s for the man
who appreciates life for the sheer pleasure
of living with fine things: such as good mu-
sic, good food, fine art ... the mellow
bookish scent of antique leather and the
lines on every page between.

Appreciating all these things, but ignoring
them for the present, let’s examine the
music system. It's difficult to imagine any-
one who would not be satisfied with thesc
components’ just as they are arranged here:
a remotely controlled television set, an AM-
FM wner and amplifier, two record chang-
cers, and a large speaker enclosure.

The television set is connected through
the tuner and amplifier to produce the best
fidelity possible, but here we encounter a
shortcoming. As the television set uses the
music system’s speaker, there will be a great

Iy

deal of scparation between sight and sound.

However, some persons are not as suscepti-
ble to this lack of direct audio-video rela-
tionship as others, and it may not bc a
major fault to the listener.

The tuner and amplifier are placed in a
practical, if not too convenient, location for
the lady of the house. But, as so many
housewives perform their daily chores to a
pleasant background of FM music, there is
little need for set or station adjustment
more than once or twice a day.

. A touch of efficiency in the record player
arrangement should provoke some thought.
Although a three-speed automatic changer
is installed in the lower cabinet, a 45 Tpm
changer in the same comipartment permits
alternate playing of varied speed records.
One is not continually changing the center
mounting post of the three-speed unit be-
tween the thick 45 rpm post and the slender
LP or 78 rpm post. With such excellent 45
automatic changers available at very low
prices, it might pay to duplicate this ar-
rangement if you have a large collection of
records at all three standard speeds.

All components of the system are cov-
ered by swinging cupboard-type doors when
not m active use, presenting a ncat, attrac-
tive, and conservative front to the non-
musically minded guest or inquisitive child
who might enjoy turning pretty knobs.

American Music Co., Los Angeles 13, Calif.
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Metropolitan Living—1954; ; K
Schneider-Garnier, A.LD.

movable wall

THIS RELAXED living room aumosphere
features decorative grouping for tele-view-
ing, listening to music, and friendly conver-
sation. With all of these desirable features,
this apartment is conducive to the finest in
American living, superior in many ways to
so-called well-decorated homes. It is of in-
terest that the entertainment wall is not a
part of the permangnt structure, but has
been built in without alteration to the apart-
ment building.

I T T T T T T

Amplifier

> Television

Standing as it does free from a perma-
nent wall, the back of this unit has support-
ing braces for the rcmotel); controlled tele-
vision set. However, in other installations
this could very easily be a standard table
model television with the controls projecting
through to the panel. The record player sits
below the level of its concealing door. When
this door is dropped (to expose the player)
it also serves as a writing desk, or con-
venient place to lay records in the process
of loading the changer. Above the record
player has been installed the AM-FM tuner
and matching amplifier controls. The power
amplifier is to the left of the tuner behind a
non-opening false door.

Immediately above are shelves for rec-
ords and decorative art objects, all of which
may be covered or exposed, depending on
the evening’s mood. The faise wall behind
the table lamp on the right is only a bam-
boo curtain hanging from a bracket near the
ceiling. Behind this curtain, and separately
mounted in an unfinished wooden cabinet,
is the high quality extended range speaker.
The bamboo scrcen serves to disperse the
sound and create an illusion of space.

This design of a movable wall, and its
many magnificent features, is applicable to
the most modest apartment or home. It
should be given scrious consideration if you
pay rent. Additionally, for the non-music
enthusiast, the same wall could support
book shelves, or dark room equipment. ]
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colonzal beauty

A TWO-WAY installation, television and
record player, that re-creates memorics of
Colonial elegance. Using a hard-to-decorate
short wall bertween the fireplace mantel and
a hall door, the owner sct a good example of
what to do with this odd space.

The butterfly-type shutters fold back to
expose a large screen television set mounted
somewhat higher than average, an automatic
record player, amplifier controls, and an ob-
vious low-mounted speaker.

Before you criticize this installation con-
sider the many problems. There was a very
small amount of lateral space available, so
the arrangement had to be vertical. This
presented another problem—what should go
where? The television set was placed at the
top of the panel as upward viewing, within
reason, is not objectionable. If you think it
might be elsewhere, take a closer look at the
location of the television set in your favorite
pub or friend's home.

There .was little dispute over the record
player location as far as convenience of
operation was concerned. It went into the
center section of the panel.

This left the bottom third for the speak-
er installation, which is another speaker loca-
tion that fools the eye. Although appearing
to be extremely close to the floor, the dis-
tance between the speaker center and the
floor is only slightly less than the same

(TR

speaker would be in a floor-standing enclo-
sure. The amplifier controls were placed be-
tween the speaker and record player.

Television sound is routed through the
amplifiecr and speaker; another reason for
speaker location. \WWhen inc()rpornting an ex-
isting television ser into a Hi Fi sound SVs-
tem, never f()rgct the possibility of an un-
happy placing of the speaker so as to
completely disassociate sight and sound.

A speaker above or below the television
set offers little chance of sight-to-sound dis-
turbances, as the ear has only very slight
sensitivity to vertical displacement of sound,
but a great amount of sensitivity to any
lateral displacement. To balance this unit
decoratively, an identical shutter on the op-
posite side of the fireplace conceals a small
service bar. [ ]
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bookcase remodeled
ANOTHER OUTSTANDING example

of the remodeled bookcase treatment in a
delighefully furnished and designed home.

The two top shelves and their vertical
dividers have been left untouched with
the exception of some additional horizontal
bracing under this arca. The same holds truc
for the three lower shelves and their vertical
dividers. But let’'s sce what's been done to
the cquipment shelf and why.

Both the AM-FM wner and anplifier
have separatc controls, the tuner being
mounted above the amplifier unit at the
outer edge of the cabinet. This puts all con-
trols up at an easy handling level for the
average person (and viewing, too, when one
is station-sceking).

The record changer and player location
is equally convenient. Give this some
thought when planning your unit. Many Hi
Fi installations are beautifully planned, con-
structed and deliver top performance. But
some changer-player arrangements leave a
lot to be desired. Low positioning of the
player is inconvenient for a person of aver-
age height and should be avoided, unless
physical properties of the cabinet prevent
use of another location. Besides, the mast
gracious host or hostess is not usually at
best advantage while bent over or squatting.

Two very special, but simple, touches
turn the record player into something ourt
of the ordinary. A small light brighdy il-
luminates the turntable area, and a pull-out

Tuner

Record Player
L

1

Amplilies

Speaker| |

board below the changer shelf furnishes a
temporary resting place for records being
stacked on or removed from the player.
Often-played sclections are stored to the
side of the player, while albums and books
of single records are stored above and be-
low the “music shelf” of Hi Fi components.

The speaker is located at what appears to
be an unusually high position. Actually, the
floor to speaker distance is ncarly identical
to a standard floor cabinct. A permanent
(screw-mounted) “door” coverss the speaker
enclosure, while butterfly doors before the
equipment shelf prevent interesting language
from the casual stroller. A note of caution
—watch out for those double doors when
they are wide open! [
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new sound and old wood

THIS IS a perfect example of the “new
sound” in home music adapted to the “old
look” in interiors. Whether your home is
Early American or Western Ranch Style,
this instaflation will blend magnificently;
another unit that may be built in when you
plan your new home, or just as easily in-
stalled in an existing knatty pine wall. Uti-
lizing a complete home entertainment Sys-
tem, AM-FM tuner, record player, and
television, this music wall will bring hours of
pleasure to its owner.

Each camponent is a part of the whole,
yet may be played separately with the re-
maining units out-of-the-way behind closed
doors. The record changer may be loaded
with favorites, the volume control set, and
ignoring individual record compensation for
purists, you have an automatic concert with-
out distraction from shining dials or spin-
ning turntables. A wealth of storage for rec-
ords or what-have-you is available under the
equipment section of the wall.

Weingarten Electronics, Los Angeles 46
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The speaker is located above the record
player compartment. This high position is
becoming more and more popular in instal-
lations where floor or cabinet space is at a
premium. However, it is close to the tele-
vision screen so there will be as little disas-
sociation of sound and picture as possible.
Disassociation can be very confusing and
annoying when viewing television as most
programs will appear to be “dubbed”—lip
movement and voice will not reach your
cyes and ears at the same time. So, if you
are no longer using the original television
sound system, place the new speaker near
to the video screen, if possible.

Although the record changer appears to
have adequate access space, this could be
considerably improved by removing the ver-
tical partitions on either side of the changer.

An example of good planning is the loca-
tion of the tuner and amplifier controls.
If it is necessary to leave any of the three
compartments open, this is the most logical
one. It has been so placed as to be the least
obvious or disturbing to occupants of the
room. |




of it’s rented

OFTEN a rented home will have adequate
shelving for books and knickknacks, which
could be casily converted to hold a high
fidelity system. All of this conversion can
be done at minimum expense and without
making structural alterations. Although not
obvious in the drawing, there is a television
set and tuner hidden in this lovely informal
living room wall.

The speaker (immediately below the upper
left book shelf) is mounted in an infinite
baffle chamber. This chamber is unique in
that a portion of it extends up and behind
the books. Such an L-shaped enclosure pro-

vides the maximum of baffling space, with-
out calling for alterations of the shelving.
Below the speaker are matching doors be-
hind which is a table model television set.
This sct has been slid into position, and
could easily be removed at any time.

The counter top has not been disturbed
by the installation of an AM-FM uner,
complete with preamplifier controls. A small
drop-front cover at the left of the counter,
and beneath the first shelf, hides the tuner
when operating controls arc not in use. Be-
cause the basic power amplifier is remotely
controlled, it has been placed at the back
of one of the lower storage cabinerts, leaving
the entire forward area for its designed pur-

pose of houschold hideaway space. 2
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Weingarten Electronics, Los Ageles 46

for an older home

IN THE OLDER, and quite typical,
American home of the middle Twenties, in-
stallation of Hi Fi components can become
somewhat of a problem. The degree of wood
craftsmanship in older homes far exceeded
today’s average. Extreme care should be
taken when any major remodeling is neces-
sary. Many pieces of fine cabinet work are
interdependent. One part may be complete-
ly ruined by the careless removal of anather.

This installatien has skillfully avoided any
complicated or difficult rework of an old
style “built-in® A large storage closet
behind the hookcase provided natural ac-
cess area for the television set as well as
adequate ventilation. The tuner and ampli-
fier are also accessible through the closet.
As these last two components usually re-

quire the least amount of maintenance, they

are located to the rear of the closet. ¥ this
maintenance factor is disregarded, the loca-
tion is equally justified from a decorative
standpoint—their centrol panel balances the
large solid wood area presented by closed
doors of the television set. This effecr is
brought to the absolute by the let-down
door of a record changer, plus the decp
mounting board for the changer mechanism.
A practical touch to the open television
doors is their ability to slide into the wall.
This ecliminates a dangerous abstruction
and provides a clear view for those seated
at a slight angle.
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Whether by accident, or a stroke of sheer
genius, the telephone location is perfect. It
takes little more to drive a music listener
into nervous collapse than to rush from
room to room, twisting knobs when the
telephone rings. With this installation, you
merely walk towards the phone, reach up,
turn the volume down, and pick up the
phone. This item merits some thought in
your own layout. .

The speaker was placed high over the
door, waste space for every day use, but
valuable in this case. As all sound, including
television, emanates from this speaker, it
was necessary to avoid any possible disasso-
ciation of sight and sound. The proximity
of the speaker to the ceiling has little or no
effect on distortion or annoying echoes,
and in some cases this location may prove
advantagcous by diffusing sound down to
ear level.

Whether in an open or closed position,
the unit is attractive, accessible, offers a
large amount of handy storage space for
record albums, and is far from complicated
for the home craftsman. [ ]




AR and for the new

Speaker AS MANY MODERN, popular-priced
homes scem to be designed by architects
who go overboard on hanging cabinets, this
installation is an excellent answer to the
question “What'll we do with it?” This
music unit is simple, compact, attractive,
and eliminates much head cracking on the

’ part of smaller fry.
: i The sideboard type of cabinet may be
i 57 > included in original house plans, or added

ord Player to an existing room with little or no diffi-
culty. When the doors are closed, the unic
becomes a good-looking storage cupboard
and gives no clue as to the “goodies” it con-
tains. It is particularly suitable to period or
transitional furnishings where ics uncluttered
shape requires only finish to contrast or
blend with the room.

If the cabinet is built in an existing room,
this example points up two important de-
tails: onc functional, one decorative. Al-
most perfect usage has been made of nearly
useless space under hanging shelves, where
a chair would be less than practical. From
a dccorative standpoint, the cabinet is
beautifully integrated by usage of the room’s
door molding for a cabinet baseboard. A
tiny detail, but well worth it.

The extended-range speaker installation is
practical and attractive, utilizing existing
space to best advantage. Mournted at aver-
age car level, this unit should provide satis-
factory performance for the most discrim-
inating music lover.

The interior installation of tuner, ampli-
fier, and record changer is as mechanically
simple as the exterior design. All components
are easily accessible by removal of the face
panels and favorite records are always with-
n reach.

For the home with a long wall intersect-
ing a short window wall, it may pay to give
a second thought to this installation, even
without a rcady-made hanging cabinet. This
is tailor-made for the “do-it-yourself” Hi Fi
fan who wants an attractive installation,
but has neither the time nor inclination to
cut more than one hole in a wall. [ |

Weingarten Electronics, Los Angeles 46
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FARLY AMERICAN blends with “Late
American” in this remote control television
installation. Fyen the strong light of the
photographer’s flash fails to spoil the ef-
fect of comfort this room presents to a
casual obscerver. Nor does the very large
screen TV st destroy the homey “Priscilla
and John” period of American decorating.

The television screen has been framed in
antique finish, minimizing its size and play-
ing down the “cold glass” cffect to a mini-
mum. Planters on surrounding knickknack
shelves furcher push the screen into reason-
able obscurity when not in use. The speaker
is placed under the sct and behind shutter-
tvpe doors.

This clegant arrangement should offer
some suggestions for your own mstallation,
as many homes have just such a space on
one or both sides of a fireplace.

Such an area is usually quite a decorative

problem . with this arrangement as onc
answer, providing the rear of the set dacsn’t
project into your neighbor's living room.

Treatment of the “cold glass™ look could
be carried even further in this installation
by placing an appropriate print or litho-
graph of the period on a hinged plvwood
panel covering the tube face when not in
usc. An example of this idea, using a framed
photograph, is presented elsewhere in this
section of the book.

A remote control unit for the television
set can be provided in any decorative form.
It may be contained in an attractive box on
an occasional table, or, as in this case, built
into an end tble, completely out of view
when not being used.

New models of remote control television
are within the price range of most people.
Remember, although manufacturers of the
remote-type sets will furnish deluxe cabi-
nets upon request, most of their sales are
bare chassis, without cabinet, for custom
installation. So, in spite of the remore units
being available, usually in 21- to 27-inch
tube sizes, savings on cabinets bring the
sets down to a pricc competitive with ordi-
nary sets possessing a 21- to 27-inch tube
in an expensive cabinet. u

Douglas Roesch Inc., Los Angeles 7, Calif.
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home craftsman design

A REMARKABLY handsome Hi Fi in-
stallation which is both unobtrusive to the
eye and accessible to the hand. This unit
may easily be built in existing bookcases or
planned in the original blueprint stage for
“from-the-ground-up” construction.

Beautifully grained hardwood forms the
neutrally designed double door panel, as
well as the side pancls which are visible
from the room. In keeping with the idea of
unobtrusivencss, even door pulls have been
claninated—a simple procedure with the
many new types of cabinet hardware avail-
able from builders’ supply stores.

While on the subject of hardware, the
home craftsman has a tendency to overlook
the diversified styles of hinges the local
hardware store has in stock. These doors
are perfectly mounted with full-length piano
hinges for two reasons. In the first place,
this is one of the most attractive hinge
types from a decorative standpoint; it never
distracts the cyc from the cabinet to which
it is fitted. In the second place, it offers
strongest support for open doors in the event
some thoughtless person decides to lean on
them!

Weingarten Electromnics, Los Angeles 46
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The tuner and amplifier are neatly mount-
cd in the right-hand side of the cabinet, just
above the speaker. The record player offers
maximum accessibility from both top and
sides. Never forget this need for proper
clearance around a record player. Many
otherwise excellent installations have been
made impractical by the discovery that
there was insufficient vertical or horizontal
clearance to allow stacking of 1z2-inch discs
on some changer models. Ample record
storage space is provided in shelves on either
side of the unit. A word of caution is nec-
essary if duplication of this installation is at-
tempted under identical room conditions. As
the cabinet is mounted just above a room
heating vent, incoming warm air will have a
tendency to dry out the wood with slight
warpage resulting. This may be avoided if
scasoned woods are used in construction.
The absence of door pulls do a great deal
to climinate curious but tiny hands from
the control panel. ]




the cost was $18.82

By Stan Gordon, courtesy of
Vlagnecord Inc., Chicago 10, 11l

IF YOU'RE LIVING in the gramophone
age, you can do something about it. Take 1t
from a guy who knows nothing about High
Fidelity. I know as much about electronics
as a new-born aborigine knows of differen-
tial calculus, but I built the installation
pictured here all alone, without help, advice,
example, suggestion, or experience.

The materials (excluding the electronic
components) cost $18.82, which included
the wood, hardware and finish. My tools?
Just what you'll find in any houschold.

We had a monstrosity of an old-fash-
ioned, synthetic fireplace replete with man-
tel, bookcases, etc. It was a useless gas-log
affair that was a decorating headache. We
never used it either so out it came!

My architectural plans were strictly from
the seat of my pants. If you're one who
likes a bedtime snack, you can understand
my progress. The darnedest sandwiches are
invented at bedtime. You just take what

comes natural. 'm not particularly recom-
mending this procedure—merely confessing
it as a source of inspiration.

The two pieces of bread for my “Dag-
wood” home entertainment center were the
two bookcases at either end of the mantel.
The filling eventually comprised a television
set, AM, FM and short-wave radio, a threc-
speed record changer, a speaker, a Magne-
corder, and a panel-control switchboard to
govern the alternate or simultaneous inter-
play of these units.

My solution was panelling. T chose the
new combed plywood. It comes in 4x8 foot
sheets, of which two were required for my
job. I found Y%-inch thickness just what I
wanted. For the framework around the cut
out panels I used “back-bend.” It is cheap
and ideal, being machine cut with an inset
groove to let you bend it

For accurate cutting and fitting of cor-
ners, a miter-box is a must. If you don’t
have one, make it. Just nail two 1x3-inch
pieces to the sides of a 2xq.

Other purchases will be for brass round-
head screws for surfaces that show, assorted




plain flat-head wood screws, brads, nails,
hinges. You may latch the doors any way
vou choose, but 1 used a magneric catch
consisting of a flat steel strike plate and a
magnetized cube with adjustable screw slots.
It keeps the panel snug-fitting and rattle-
proof, plus easy to open.

For the record changer, vou can get a pair
of metal motor-board slide-outs, plain for
$1.18, or heavier ball bearing units for
$4.60. The motor-board itself can also be
bought ready-cut in either wood or metal.
I made my own from a piece of %-inch
plywood found in the garage.

For the racks and supports behind the
panels and platforms, T used lumber which
had also been cluttering my garage for
vears. For the main platforms, I used slats
of 1x3-inch hardwood. spacing them an inch
apart for ventilation since the various units
generate considerable heat.

The metal grill and grass cloth masking
can be purchased in radio parts stores. A
piece of metal grill 12x12 cost $1.76 and a
12x18 piece of grass cloth only 29 cents.
—And there you have it.

Stan Gordon

AM-FM
Radio
Short-Wave

Television

Record Player

Speaker
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module modern

A MODERN TREND of interior design
is the use of module furniture. Basically such
furniture is of the same general pattern, de-
sign, and shape so that it may be stacked or
arranged in any fashion suitable for the dec-
orative scheme of your home.

Now High Fidelity has taken a leaf from
the decorator’s beok, and is using such en-
sembles in the installation of home music
and entertainment systems. The basic units
illustrated in this section are a small cabinet,
15 inches high, 4o inches long and 20 inches
deep. A larger cabinet is 25 inches high, 40
inches long and 20 inches deep. The only ex-
ception to these dimensions is that cabinet
housing the television set, which is slightly
deeper. Through the use of legs of differing
lengths (which screw into prepared sockets)
the cabinets may be adjusted to any height,
matching that of already owned furnishings
in the room.

The cabinet conmining a tape recorder
and microphone is equipped with tambour
doors. This protects the equipment and does
away with projecting leaves associated with
folding doors. The portable tape recorder is
placed on a shelf which pulls forward on
sliding rails. By this means, the tape record-
cr is always in the clear for loading and ad-
justing, but is thoroughly protected when
pushed back into the cabinet. A small cubby-
hole ra the left holds the microphone, or ex-
tra tape and reels for the recorder.

Below the tape recorder is a larger size
cabinet containing an automatic record
player, AM-FM tuner, and a preamplificr,
with the basic power amplifier hidden be-
hind a grill on the right. The automatic rec-
ord changer base pulls forward on concealed
rails for loading and adjustment. The AM-
FM tuner and all interconnected apparatus
is controlled by the preamplifier section in

the base. Dials on the face include controls

for volume, treble, input sources (AM-FM,
TV and phonograph), hass, tuner, dynamic
level, record turn-over, noise suppression,
audio range, and record compensation.

A second-type installation has been created
by using one large and one small module
cabinet. In the smaller cabinet is placed an
automatic record changer, an AM-FM tuner
and associated preamplifier connected direct-
ly to the power amplifier. In the larger cab-
inet below is an extended range speaker con-
tained in 2 mammoth infinite baffle enclosure.
This combination is ideal for the small
apartment, and represents a minimum invest-
ment home music systent.

Television is often greatly improved by
the addition of a suitable high quality speak-
er. In ome of the module assemblics the
large television cabinet supports a small
speaker assembly of exceptionally high qual-
ity. With the speaker immediately above the
video screen, there is no disassociation of
sight and sound as might eccur if the speak-
er were some distance away. The television
set pictured uses a remote control which
may be placed anywhere in the room.




The smaller cabinet may also be’ adapted
(with partitions) to the storage of records
or tape reels. Different length legs can be
placed under the cabinet adjusting its height
for the utmost of convenience or cffect. ®

a hidden speaker

CONCEALMENT of the speaker when
wall-mounted is frequently a decorating
problem of great importance. A more than
satisfactory solution is the use of a bric-a-
brac shelf already keyed to the decorations.

In this installation a Hi Fi speaker was
wall-mounted, with the rear portion of the
cone extending into a hall closet. Protec-
tive framework already on the speaker elimi-
nated the necessity for protective framing.
In addition, the generous-size closet pro-
vided an adequately large infinite baffle, giv-
ing splendid bass response. On the visible
side of the speaker a grill-cloth panel, the
exact size of the bric-a-brac shelf and of a
color harmanious with the wall, was installed
over the speaker. This hid the cone from
view without creating any sound distortion.
Next, the shelves were maunted solidly in
phace, over and around the cloth panel.
With the addition of decorative ceramic ob-
jects and a small planter, the unit became

an interesting addition to the home. Here, .

indced, is an interesting solution to a prob-
lem not casily solved. [ |

Altec  Lansing, Bewerly Hills, California
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apartment s1ze

PLUSH INSTALLATIONS for apartiment
dwellers often include every basic component
for reproducing sound. In this magnificent
example of fine cabinet work, there has
been installed an AM-FM tuner (with pre-
amplifier), a record player, extended range
speaker system, professional tape recorder.
with storage space for both records and tape.

The tuner and amplifier installations
swing forward on a hinged front plate. This
arrangement of controls is easily opcrated
from a standing position, and does away
with the necessity of either stooping or sit-
ting. When closed, the tuner is completely
covered, and there is no possibility of idle
fingers changing the accurate settings, or
damaging equipment.

The tape recorder has been mounted in a
drawer-like cabinet. This slides forward on
ball bearing rails so that maximum usage
may be made of the equipment. By closing
the drawer when the tape recorder is oper-
ating, all miscellancous machinery sounds
are contained within the cabinet. The speak-
er then introduces into the room only har-
monious sounds from the tape recorder,
radio tuner or record player. The micro-
phone is for production of home-recorded
tape programs. ]

Speaker

SIDE ViEW

Jor the large home
WALL TO WALL book shelves are ideal

for the installation of automatic record
playing units. In this lovely home a player
has been installed in shelves immediately
bencath the book shelves. The amplifier unit
is mounted behind the record player which
pulls forward on concealed rails.

A feature of this particular installation
is the numerous remote speakers. Each
room of the house has its own speaker,
complete with volume control. In addition,
the pool arca and tennis court have outdoor
speaker installations. Such a grouping of
speakers in the large home could be used
for calling members of the family by using
the amplifier as an inter-com system. ]

Minthorne Music Co., Los Angeles 6, Calif.



bass reflex wall

A NEW UNIT, in the unfinished state,
with several ingeresting details including
magnetic latches for upper and lower doors.

The outstanding feature is a bass reflex
speaker mounted above the changer com-
parument. This is used only as a monitoring
speaker for tuning, etc.; the actval play-
back speaker being in another room. How-
cver, bass characteristics of the monitoring
speaker should be nothing short of fantastic!
The air column extends from the top of
the speaker enclosure, behind the storage
and  player  compartment, amplifier and

tuner panel, finally venting through four
slots just above tho floor.
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T & W Electronics, Inglewood, California

Plenty of record storage area is provided
above, below, and on the sides if necessary.
Another Hi Ti trend becoming quite wide-
spread is the usage of a record player com-
partmient rather than a sliding-type drawer.
One obvious advantage is the amount of
working room available around the player,
plus climinating the chances of someone
pulling out the drawer while a record is
playing. This saves wear and tear on valu-
able records.

For the Il Fi fan who enjoys extended
sessions of 'M music or drama, and revels
cqually in large stacks of long-plaving rec-
ords, the monitoring speaker is 1 great asset.
If a monitor sctup 15 considered in original
planning of a home music system, it’s
often convenient to place the entire assem-
bly in some out-of-the-way location. In this
manner it’s possible to escablish a program
you would like to hear, or records you want
to play, without twisting dials and annoying
voursclf or guests with the noisy tumult
that usually results.

By using a monitar speaker, the entire
unit may be kepr in a closct, climinating
much expensive cabinet work, lost floor
space, cre. It's a matter of personal opin-
ion as to which you would rather have, con-
venience or the “wired music” effect. n

11
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heirloom remodeled
OFTEN a finc home is graced by a price-

less heirloom, such as this commodious buf-
fer, which is no longer usable for the
purpose it was designed to scrve. Without
altering the exterior and destroying the mag-
nificent lines, such a unit can be converted
to serve as the basis for a high fidelity home
nusic system. None of the charm of period
design is lost, and the numerous shelves and
doors admirably serve the purpose of con-
cealing electronic components.

This installation has a single extended
range speaker behind louvers in the central
upper portion of the cabinet. The sound is
deflected downward by wooden slats, and is
net thrown throughout the room. The two
small doors in the central portion of the
cabinet conceal an AM-FM tuner, the am-
plifier and its attendant controls, plus an
automatic record changer which slides for-
ward on concealed ball bearing rails. This
entire assembly of audio components is at
eye level for a person of medium height.
The two larger doors in the central section
of the cabinet are for storage of records and
other material used with this high fidelity
system. The remaining doors and shelves are
catch-alls for the necessary adjuncts of mod-
cen living. »

Altec Lansing, Beverly Hills, California

bay window beauty

MANY an older home has a decorating

problem in the once-favored bay window.

No matter what furniture is selected, mod-
crn decorative schemes seem to do little for
such an odd-shaped space.

One possible solution is that shown here.
A remote control television set has been
mounted behind a charming wooden frame.
To each side of the television set are high
fidelity speakers providing a broad area of
sound. The entire top of the cabinet is
decked over with beautiful hardwood, and
a martching wooden planter.

Control of this unit is from the opposite
side of the room where comfortable chairs
have been placed to enjoy television view-
ing at its best. It may be of interest to
consider the same design possibilities as ap-
plicd to standard table model television
sets. There would be few problems in creat-
ing a charming cabine, leaving the front
control knobs for manual operaton. [ ]

Amplifier




fiome entertainment — plus

PERHAPS YOU ARE the person who lis-
tens best with low flames from a brick
hearth reflecting on highly polished, mellow-
toned wood. If so, this cabinet is for you.
The atmosphere created by music is often
spoiled by disturbing clements in the room's
furnishings, but this installation secems to
complement fine reproduction of good mu-
sic in a comfortable home.

If this cabinet were to be constructed by
an expert cabinet maker, its cost would be
rather high, but a highly skilled home crafts-
man will consider it a challenge. Tt is well
within the realm of ability for the serious
amateur woodworker.

There are probably many readers who
will look closely at this unit and wonder
why they ever sold (or otherwise climinat-
ed) an identical family heirloom! In the
not-too-distant past, this type of cabinet
took many forms—bookcases, desks, side-
boards, ctc.—before losing its popularity.
But, if you are among the lucky few who
have preserved the valued heirloom with
loving care, and wonder where to put your
modern Hi Fi equipment in a traditionally
furnished room, dust it off, clean it out, and
go to work,

The entire inside shelving has been re-
moved and carcfully redesigned to accom-
modate new components. The horizontal di-
vider below the TV set and bass reflex
speaker, was reinforced to support the heavy
TV unit (which extends into the far room),

American Music Co., Los Angeles 13, Calif.

a detail to remember when custom-mount-
ing a television chassis.

All original vertical partitions were rc-
moved and new ones constructed where nec-
cssary. The speaker is close to the TV
scrcen. Cabinet width of the table model
television forced installation of changer,
tuncr, and amplifier at the next lower level.
Below these is rcasonable storage space for
record. albums. On either side of the main
cabinet, original bookcases have been re-
tained for their designed use.

The double doors merit some mention.
Due to the extreme width of the restyled
center case, dutch-type, butterfly doors were
the obvious answer to avoid large, unwieldy
and difficult-to-support panels.

So—if you lean rather heavily to tradi-
tional furnishings, dig out that old catch-ail
and go to work. [ |
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a room divider

AS HAS BEEN shown by the illustrations
in this section, a home music set-up lends
irself to any tvpe of home. Yet, it seems to
become peculiarly well situated in the con-
temporary surroundings so popular with
voung builders of new homes.

This installation, in a2 modern home, has
several outstanding answers to installation
problems. The tuner, amplifier, and record
player are artfully concealed by a natural-
finish wood panel built into the end of an
always practical storage wall. The access
door to the Hi Fi components is located
well out of the reach of small children.
Even if a child could open the door, the
tuning controls are still out of their reach.
(Please don’t misunderstand the cditors and
think that because we mention the impor-
tance of keeping things out of their reach,
we hate all little people. Remember small
hands are busy and curious . . . as damaging
to themselves as they might be to delicate
equipment!) A considerable amount of stor-
age for favorite records is available below
the changer base, and abundant open area
surrounds the installation. '

A large-screen television set is installed
on the opposite side of the step-down entry.
The set does not usc the tuner as a part

of its sound system, but retains the manu-
facturer’s original system. This installation
appears to have another less obvious advan-
tage for home entertainment. The television
set has been installed to swivel 180 degrees
to the rear when the lower living area is
occupied and a favorite program is on the
screen. It's not as complicated as it may
seem, and should give you an idea or two
if you have an unusual wall or low parti-
tion in your home.

As has been pointed out previously on
these pages, medium height room dividers or
low partitions offer wonderful opportuni-
ties for filling your home with music. This
was an important acoustic consideration
when placing the Jarge speaker in a hall
closet with its wall outlet facing two rooms
and a 15 cubic foor enclosure backing it up!
An installation, unique in its simplicity,
superb in its performance. [ ]

Television

TOP VIEW
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American Music Co.,
Los Angeles 13, Calif.
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simply good

LEAST EXPENSIVE of the many in-’

stallations photographed for this book, is
this unit which makes use of a normally un-
fortunate corner in an older house. Clever
design and attention to detail has created a
simple audio-visual entertainment center
which is more than satisfactory to the
home owner and music fan.

About $35 was spent to build- and finish
the cabinet work. Attention to detail in-
cluded wooden molding which exactly
matched that already in the house. In the
upper portion of the cabinet a heavy ply-
wood panel was cut to hold an B-inch ex-
tended range speaker, and slotted to create
a Dbass reflex cnclosure. The small size
speakers scll for around $15. The nexc shelf
was prepared for record storage, and the one
below for player and amplifier. An inexpen-
sive amplifier was installed, with all con-
trols mounted o the front of a solid panel.

The 3-speed record changer has been
placed in -a deep drawer with open sides.
Sliding ferward on concealed rails, this unit
is at working height for all adults. Mounted
as it is, the fine records and delicate play-
er are safe from childish investigation. The
standard console television set |is scheduled
for replacement at a later date. Therefore,
adequate space was left to infert a larger
unit for color reception. |

In this installation the television set uses
its own speaker so there is little disassocia-
tion of sight and sound. The record player
and amphﬁer make use of the hlgh fidelity
speaker in the upper portion of the cabinet.
The heating grill at the base lof the right
hand wall will not create any problems with
the electronic components or the records, as
it is adequately separated by the right side
of the cabinet. |

Here is a unit which cmphasucs our point
. .. that ngh Fldellty need ot be expen-
sive if imagination is the main ingredient
of your design. =
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T & W Electronics, Inglewood, California

Sfireplace with music

CONTEMPORARY HOMES, with their
magnificent slumpstone fireplaces, are splen-
did opportunities for modern design in the
installation. of a High Fidelity home music
system. Successfully illustrating the possi-
bilities of today’s modern home, we find a
remote control television set mounted on a
swivel platform which permits its being
turned to face the maximum audience.

To the right of the television set, in a
wall cabinet, is an automatic record chang-
er, above which are shelves for record stor-
age and changer accessories. The panel
doar for this cabinet opens, and then slides
inward so that it does not project into the
room. At the top of this cabinet is mounted
an extended range speaker, projecting sound
into the room through a grill which matches

bedroom television

ONE END of this unique bedroom fea-
tures a liquor cabinet with facilities for
television, AM-FM radio, a High Fidelity
record player, bar, and book shelves.

In this unusual installation, several small
speakers have been mounted behind a nar-
row grill below the television screen. Al-
though this screen is somewhat lower than
eye level, it is not uncomfortable to view
over long periods of time. To the right of
the television screen is a clesed cabinet be-
hind which are the radio, tuner, record play-
er and amplifier installations. In this type
of home music system, either television or
records may be used independently of each
other, or completely closed off from view.
An excellent coaxial High Fidelity speaker
installation is behind the light-colored drapes.
They are of a loosely woven material which

ATTIC
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the interior color scheme. A unique feature
of this speaker installation is a rear opening
into the attic. Inasmuch as the attic is lined
with rock wool (for heat insulation) it also
Is a non-sound-reflecting chamber. Such an
cnclosed chamber is known as an infinite
baffle, and being of attic sizc produces the
optimum backloading effect. The result is
nearly perfect sound reproduction by mak-
ing use of a basic home construction feature.

Beneath the record player, mounted into
a wall cabincet, is an AM-FM tuner and
preamplifier control section. A power ampli-
fier has been placed behind the tuner
through which it is controlled. Ventilation
for the power amplifier is provided by a
false back in the record changer cabinet
area. The false back vents into the attic
providing an adequate flow of cool air which
increases the life of electronic tubes. [ ]

Metropolitan Living 1954,
Miriam Whelan, A.1.D.

does not absorb sound waves, yet conceals
the spcaker from view. Here again we find
an apartment decorative scheme which
makes excellent use of the possibilities of a
harmoniously installed music system. m




closet music system

SOMETIMES it is impractical to build
the home music system into bookshelves,
walls or furniturc. In these cases a closet
door can be used. A very heavy door is the
best to hold a home music system. This
door can be used solely for the loudspeaker,
or for the entire system.

.s'/)eaker and storage

SPEAKER LOCATION is the most dif-
ficult problem facing an installer of a home
music system. Quality of sound is controlled
as much by quality of the speaker as it is
by the speaker’s location. A satisfactory so-
lution may be found through enclosing the
speaker in cxisting cabinet work. In this in-
stallation the speaker has been mounted be-
hind the left-hand door of a bookcase cab-
inct. The right-hand door is still usable for
storage, while providing adequate baffling
space behind the speaker. In cthis particular
installation, the amplifier, record player, and
control unit ar¢ located at somce distance
from the speaker. [ ]

American Music Co., Los Angeles 13, Calif.

In the illustration the loudspeaker is hid-
den behind a cloth covering the top panel
of the door. A hinged pancl in the center
provides access to the radio tuner and pre-
amplifier controls, while the record player is
supported on brackets below. The amplifier
is placed in a corner of the closet. [
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THE LOUDSPEAKER SYSTEM




From Angle Genesce Corporation
Rochester 20, N.Y.

WELL-DESIGNED CABINET (loudspeaker en-
A closure) is one of the most important items in a High
Fidelity system. Reproduction of the full high fidelity range
of music can only be obtained through wide range loud-
speakers that arc contained in cabinets large enough to
satisfy the severe acoustical requirements of a quality audio
system. This so-called “baffle” is just as important to a
loudspeaker as the sounding board is to a grand piano.
If it were too small there would be no deep resonance and
the piano would sound “tinny.” The same is true of “pint-
sized” loudspeaker enclosures that, becausc of insufficient
size, are incapable of clean reproduction of the important
bass notes (low frequencies) without distortion. These low
tones sound muffled and become irritating to the listener.

There are three basic types of enclosures. Fach has its
own characteristics and each will sound different (even with
identical loudspeakers). The finest loudspeaker will, in
the wrong enclosure, sound worse than many inferior
loudspeakers in the proper enclosure. Leading manufac-
turers of high fidelity spcakers have recognized the im-
portance of designing the enclosure to mect the require-
ments of a particular loudspeaker. They have been literally
forced into the cabinet business—just to make sure that
the reproducing system would be capable of providing
distortion-free high fidelity sound at wide dynamic range
from their own loudspeakers.

S50 reflex speaker system by Permoflux (Chicago 39) wuses three separate speakers.




Many audiophiles are satistied with a good
15-inch coaxial loudspeaker. Others prefer
a two-way woofer-tweeter combination. A
great many now cnjoy the bencfits of the
fine three-way systems comprising woofer,
mid-range horns and high frequency tweet-
ers contained in the same enclosure.

Choosing the right enclosure for a loud-
speaker is no easy task and too often the
choice of enclosure is made on cabinet shape
or appearance alone without carefully con-
sidering the all important acoustical’ prop-

ertics of the cabinet and its cffect on the

performance of a Hi Fi loudspeaker system.
Too often results are poor simply because
a good loudspeaker is installed in the wrong
type of enclosure. What do we mean by
types of enclosures for loudspeakers?

There are three basic types of “baffling”
or enclosures. They are:

1. The folded horn.

2. The infinite baffle.

3. The bass reflex.

The “folded horn” provides an effective
loading to the cone of the loudspeaker
diaphragm (Fig. 1) and is capable of pro-
viding better bass at higher cfficiency than
other types. It gives a close coupling to
the air, reduces distortion and climinates or
minimizes the resonant effects of the loud-
speaker. Because of the horn-loading effect,
the loudspeaker cone moves but a fraction
of the distance (in piston-like fashion) that it
otherwisc would.

The ‘“infinite baffle” is considered by
many authorities to be the best of methods
for mounting loudspeakers. A cabinet (Fig.
2) providing such characteristics is generally
a completely enclosed box (enclosure) care-
fully braced to prevent vibrations and
padded to prevent bouncing around of
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sounds within the enclosure. This type of
enclosure (baffle) requires a minimum inside
space (air volume) of at least 10 cubic feet
for 1s-inch loudspeakers. It is capable of
good performance with many single or co-
axial speakers of Hi Fi quality.

The “bass reflex” type of enclosure (Fig.
3) has been popular for many years and is
considered as the least expensive type giving
satisfactory performance. The enclosure em-
ploys a port (opening) which is placed
below and close to the loudspeaker cone.
The area of this port must be exactly re-

lated to the inside volume of the enclosure
and the resonance of the loudspeaker cone.
Unfortunately, commercial reflex cabinets
are made with the reflex port dimensions
determined (by acoustical measurements),
fixed, and designed for a specific loud-
speaker, which may be unlike yours.
Which enclosure is best depends on many
things—the size of the room in which it is
to be placed, the acoustical behavior of the
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room, the particular loudspeaker or multiple
speakers chosen, the location in the room
and the personal tastes of the audiophile.
Any one of the threc types of enclosures
can, if well constructed and properly de-
signed for a specific loudspeaker, give good
performance. That’s the reason for the maze
of cabinets one encounters when visiting a
high fidelity demonstration room. It is here
the prospective user listens to these cn-
closures hoping the one selected will appear
handsome in the living room and give su-
perb reproduction as well.

There is one all-purpose loudspeaker en-
closure which is called the “Fold-a-flex.”
It can be used as a folded horn, an infinite
bafflc or as a bass reflex, as shown in Fig.
4 on the right.

Folded Horn—Two hinged doors or ports,
A and B, arc completely scaled by gaskets
against passage of air, in cither of two open
positions. Pushed inward, ports A and B
become extensions of inner horn structurc,
forming the mouths of the folded horn.

Infinite Baffle—Closing ports A, B and C
makes the enclosurc an air tught infinite
baffie, trapping approximately 1o cubic feer
of air which is sufficient to damp properly
12- or 15-inch speakers.

Bass Reflex—Position of slide D (Fig. 4)
is casily adjusted by loosening two knobs.
Instructions for accurate scttings are fur-
nished with each cabinet.

|
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It is an acoustical invention of Oliver
Read, Editor and Assistant Publisher of
Radio & Television News magazine, and au-
thor of the best sclling audio book, The
Recording and Reproduction of Sound. 1t
is a brand new development in sound repro-
ducers and was first mtroduced at the 1953
Audio Fair, in New York City, by the in-
ventor and his associates.

Completed
“Fold-a-flex” speaker
cabinet with doors
open for folded

horn speaker loading.
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Corner speaker enclosure is by Stephens, Culver City, California

The “Fold-a-flex” design consists of three
adjustable acoustical ports and a built-in
folded horn and sound chamber. Above the
sound chamber & an acoustically isolated
compartment designed t¢ conwain a mid-
range horn, a high frequency tweeter. or
both. Space is alsa provided to inmount cross-
over networks in two or three-way systems
in the rop compartment. The “Fold-a-flex”
cabinet permits a wide choice of mounting
arrangements so that you may use a single
12- or r1g-inch loudspeaker. Later you can
add one of the excellent tweeters and enjoy
a two-way system. If you so desire, a third
(mid-range) horn may be added. Thus, de-
pending upon the amount you can invest in
loudspeakers, various components can be
added later if you choose. Because it is
necessary to invest between 50% and 75% of
the total cost of a true High Fidelity system
in purchasing cabinet and loudspeakers, the
selection of these components should be
made with great care. Fortunately, there arc
many fine loudspeakers, amplifiers, pream-
plifier-cqualizers and tuners from which to
choose. The same is true of record players
and phono pickups.

The “Fold-a-flex” has a variable reflex port

that can be easilv adjusted to resonate
with any make of loudspeaker. This is most
important as seldom do different loudspeak-
ers have the same conc resonance. Cone
fatigue (limbering) lowers a cone’s reso-
nance with use. The “Fold-a-flex” easily
compensates for any resonanee change and
is tuncable to all loudspeakers.

A small flashlight battery and the help
of someone in the family are all that are
needed in order to properly adjust the
reflex port. Simply connect two wires to
the 12- or 15-inch loudspeaker terminals, or
the crassover filter that feeds the main
speaker. Fasten one of the wires to onc
terminal of the battery. Have someone hold
the rcmaining wire in one hand and then
make and break contact to the battery which
will causc a series of sharp clicks to be
heard from the loudspeaker. The port is
adjusted, by the Lstener, until the clicks
are clearly defined as clicks—not thuds or
distorted clicks. Note the positions of the
two knobs by referring to the scales ad-
jacent to the knobs. Record the reading
for the make and model of loudspeaker
tested. A good idea is to pencil the informa-
tion on the back side of the cabinet.




RECTANGULAR ENCLOSURES

Choose dimensions to fit avall-

A~

c able space and to provide 6 or
¥ 10 cu.ft, enclosed volume, as de-
sired.
T O a = at least 1/2 b
b ¢ = 12" min. inside, (approx.
16" to 18" preferred).
Use drilling plan, figure 3,
for 6 cu.ft., or figure for
—a— o cu.rt
FIG. 1

from General Electric, High Fidelity Divi-
sion, Electronics Park, Syracuse, New York.

For those who arc installing a “built-in”
High Fidelity system, dimensions and
specifications for constructing “distributed
port” enclosures are shown in Fig. 1 through
3 Drilling plans for the “distributed port”
arc shown for a volume of 6 cu. ft. (Fig. 3)
and 1o cu. fr. (Fig. 4).

If a grille cloth is required for styling
purposes, the material used must not impair
the transmission of high frequencies. Suit-
able materials are woven plastic or fabric,
having a light porous weave. The grille
cloth should be mounted in a manner which
will not allow vibration of the cloth against
the cabinet. When grille cloth is used, the
speaker is attached to the rear surface of
the speaker mounting board.

Use plywood at least % -inch thick for 6
cu. ft. size and %-inch for 10 cu. ft. size.
Line three inside surfaces (non-parallel)
with 1-inch Fiberglas or similar soft acous-
tic material. Glue all joints. Make front or
back removable, if speaker is to be mounted
on the inside surface of the mounting board.

The use of a 10 cu. ft. enclosure cxtends
the low frequency response to about 34
cycles and improves the power handling
dbility at low frequencies. The shape and
proportions of the enclosure are not ex-
tremely critical, but the inside depth should
be at least 12 inches. Ratio of length to width
should not cxceed 2 to 1. The long dimen-
sion may be either vertical or horizontal. m

Plans for simple bass-reflex enclosure are
from River Edge Industries, River Edge, N.].

CORNER ENCLOSURES
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Use drilling plan, figure
figure 4 for 10 cu.ft.

Outside [
Dimension cu, ft,
a 24"

b 25 1/2"
c 8 1/2"
d 25 1/2"
10
cu. ft.
a 24"
b 25 1/2"
¢ 8 1/2"
d 4o"

3, for 6 cu.ft.,
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THE SIX-FOOT HORN path of this
rear-loaded, wide-mouth, true exponential
horn adds at least an octave of clean, flat
bass. All joints must be precision fitted and
glued, with horn sides fastened by wood
screws (2-inch centers) to the rear divider.

Three-quarter inch plywood is used
throughout. Well glued lock-miter or spline-
miter joints are preferred from the stand-
point of appearance. Rabbeted or butt joints
may be used, but should be reinforced with
glue-blocks and wood screws from the
inside. Integrity of joints is a very important
acoustical factor. Back panel may be de-
mountable, edges mitered, fastencd with
screws every four inches.

1. Cut sides, top, and bottom of enclosure.
Cut joints and fit parts perfectly.

2. Lay out horn pattern on inside of sides.
Screw and glue blocks on sides to support
baffles. Curved sections may be carved from
solid blocks of wood.

3. Assemble enclosure. Cut baffles. Hori-
zontal dimensions are not given in drawing.
Duc to variations in the thickness of ply-
wood used in the sides, it is best to deter-
mine width from inside dimensions of
assembled enclosure.

4. Cur scabs for inside of front opening.
Mount bottom scab in position.

5. Make a cardboard pattern for inside
bottom curve of enclosure. Transfer the

Cut-away drawing of Strom-
berg-Carlson rear-loaded
horn shows attention to
interior reflection of sound
waves from back of high
fidelity speaker cone.

Completed Lansing speaker
enclosure could be finished
with any number of

fine vencers.

FROM JAMES B. LANSING SOUND, LOS ANGELES 39, CALIFORNIA



pattern to Y%-inch plywood and cut. Force
into place and screw it down to semi-circu-
lar vertical supports. Repeat this step so that
bottom curve consists of two layers of %-
inch plywood one on top of the other com-
pletely glued together over entire area.

6. Glue and clamp remaining three scabs
to opening.

7. Mount speakers solidly on front baffle.
Screw baffle to glue-blocks. Mount divid-
ing network to blocks on back panel. Wire
speakers to crossover network. Staple lead
wires in place.

8. Install grille cloth. The cabinet may be
finished as described on page 111 of this
book on High Fidelity. ]

To mount grille cloth:

Cut cloth to width and a few inches
longer than needed. Staple top and
bottom of cloth to battens. Screw top
batten to top of enclosure. Roll

grille cloth on bottormn batten until

it is about 1%2” shorter than

opening. Through holes drilled in
bottom of enclosure run long

wood screws into batten and tighten.

Enclosure may be set on legs or
toe-kick to suit your taste, Toe-kick
can be made Mtom 33”x173” plywood
set back 133”7 from front and sides.

14%"
10%"
p———— 8%/
7% I
_2}(.11 8
‘ TTRIT
T A/ I
% L +
‘.."'— TN
1 3 Th / \\
Sy “~J [}
K i
= I
,' |
3 :* ) i
g2 L |
- \ { i i
) ] {
R I
/
S’
4 i
N % "
f
RN
/o
// 4
\\\ i +-
e —— " Lt
e T
mug /é
4 + /é 4
| A1 ]]
HERP -8l
Al

"~ block on same center

-
™~ This is the speaker

J

Outside dimensions of the
finished cabinet will not
overwheln the proportions
of other furniture.

Scabs of 33”x11%” plywood to mask
edge of grille cloth are shown in place.
Front edge may be covered with
veneer, molding, or lacquer.

Each square on drawing
equals 1” in finished
cabinet. By laying out
1” squares and
approximating curves
you will be able to make
full-scale pattern for
cutting internal
contours.

Padding 1” thick is
fastened to front of this

naffle. Cut 434” hole
in baffle and contour

used on mounting baffle

170

r—e";."_.

4

to accommodate
Lansing Koustical Lens.
Line hole with felt
14”x11%2”. Force driver
into hole.

mounting baffle shown
in place. The glue
blocks to which it is
fastened are not shown.
Especial care should

be taken to mount this
baffie true and secure.

I

(N

A hole 4-5/32"x5-7/16"
may be cut in the

back panel here for
crossover network. The
network can be mounted
on the inside of
enclosure on two blocks
437X T12"x 34",
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SIDEWALL
POSITION

Home construction kit (above) of %-inch thick white pine
costs 319.95 for a i1z-inch speaker, or $23.95 for a 15-inch
speaker. Folded Irorn enclosire contains an insulating blanket
to reduce echoes. G & H Woaood Products, Brooklyn 11, N.Y.

Drawings by River Edge Industries, River
Edge, N.J.: Radio Craftsmen, Chicago 0.

CORXNER ENCLOSURES are becoming
increasingly popular with Hi Fi fans. While
somewhat difficult to construct, they defi-
nitely mmprove sound quality. The secret
of their success lies in the designed use of
the house walls as a part of the sound part-
tern. You may notice thae when the speak-
er is placed in the carner position, tones
cmanating from the back of the horn arc
passed from the enclosure along the wall.
This disperses the sound and creates an
audio impression of mcreased sound source
arca. When such a corner enclosure is
placed m a sidewall position it operates
with efficiency, but the low notes lack the
reinforcement of the corner walls. Many
of these fine enclosures are available as kits
for home construction. [ |
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Custom built corner horn was
designed to support table model
TV set which is heard through
the Hi Fi speaker enclosure.

T & W Electronics, Inglewood,
California.
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speakers
From David Bogen Co., Inc., N.Y. 14

THE LOUDSPEAKER is to radio what
the receiver is to the telephone, as the prin-
ciple involved is nearly identical. The same
sound could enter both systems and be
changed to strong eléctrical impulses by
an amplifier. Then the sound would be
translated into music or words by the voice
coil and pass from the radio loudspeaker
on the one hand, or a telephone receiver

on the other.
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Hi Fi speaker by Stromberg-Carlson

Sound in a telephone receiver is caused
by amplified electrical impulses flowing
through a coil of wire to produce a varying
magnetic field. This field of varying strength
reacts against a second magnetic field from
a permanent magnet which is a part of all
speakers. Because of the rapidly changing
relationship of these two fields, a flexibly
suspended rod hung between them moves
back and forth. Let us now assume the
current flowing through the coil of wire
(voice coil) is the electrical impulse caused
by a musical note, and that the suspended rod
is attached to a diaphragm. The motions of
the rod will cause the diaphragm to vibrate
back and forth. These movements will set
the surrounding air in motion, thus produc-
ing sound waves corresponding to electrical
impulses first created by the original musical
note. The loudspeaker is a simple device
for converting electrical energy into me-
chanical energy, which reaches our ears as
pure sound or musical tones.

The coil of wire which is connected to
the amplifier and receives from it the elec-
trical impulses to be converted to sound
waves, is known as the voice coil.

PERMANENT MAGNET

L VOICE COIL

i
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Simall, minimum volume, reflex
enclosure is for inexpensive 8-
inch James Lansing speaker.

The permanent magnetic ficld, which
works with the rapidly changing field of the
voice coil, is preduced by the speaker’s
permanent magnet. This magnet is made of
a special stcel alloy containing aluminum,
nickel, and cobalt, known as Alnico. The
speaker diaphragm, operated by the voice
coil, is usually a cone of specially treated
paper designed to be light but tough.

Quality is of paramount importance in
the selection of a loudspeaker for your




60

PERMANENT MAGNET.

HORN FOR HIGH NOTES/ «

DIAPHRAGM FOR LOW NOTES”"

Coaxial speaker by Stephens uses an over-
size permanent inagnet, crossover netrwork.

high fidelity installation. The nominal size
of the cone is alone no guarantec of quality.
Often a well designed 8-inch loudspeaker
will produce better results than a 10 or 12-
inch loudspeaker of inferior design. For
example, the performance of any loud-
speaker depends on the rapidly changing
relationship of the two magnetic  fields
(voice coil and permanent magnet) already
mentioned. The more effectively the two
are brought into contact, the better the
operation. One way to achieve this is
through careful design and construction of
both the voice coil and the permanent mag-
net. Another factor is the precise alignment
of the two units so that the voice coil is
properly centered. It is important, also,
to have a large and properly shaped perma-
nent magnet to produce the powerful mag-
netic field requirement of High Fidelity.
Weight comparison between magnetic ma-
terial used in conventional and high fidelity
speakers often shows differences as great as
between ounces and pounds.

To produce low notes of the organ or
contrabass (otherwise known as the “bull
fiddle”) a powerful loudspeaker is needed
to generate large movements of surrounding
air. The voice coil must be capable of mov-
ing the diaphragm back and forth over a
much longer path than that required for
musical notes in the middle registers. To
set these large masses of air in motion for
the proper reproduction of rich low notes
two things are essential—a large cone with
a large and powerful magnet.

A note of caution must be injected at
this point. This larger speaker; while idcal
for the reproduction of low notes, is less
effective for high tones. Large cones tend
to respond sluggishly te the short staccato
beats which generate the upper tones of
the scale. To produce these high frequencies
best, a light and rigid diaphragm with a
delicate and quick-acting voice coil are re-
quired. For the fastidious music lover no
one loudspeaker unit will serve both needs
satisfactorily. Hence the recent trend toward
divided units, with two or more speakers
separately handling the lows and highs.

In the multiple speaker system cach unit
can be separately mounted, ar two or three
speakers can be meunted next to each
other. Systems are now sold in which the
sound spectrum is divided into two, three,
or four sections. There are many ways of
designing a speaker system even after the
number of sections te be handled has been
decided. On the low frequency end, several
methods are possible for achieving the large
cone area required for low notes. Loud-
speakers as large as i8 inches in diameter

-are commercially available. Electrically con-

necting a number of loudspeakers is also
a possible method. Common arrangements
for the more ambitious systems involve two
15-inch speakers, two or more 12-inch speak-
ers, or a whole array of smaller units. For
the middle and upper regions of sound both
cone speakers and small homns are used.
Since upper notes are directional, it is
necessary to incorporate a spreading device.




TWEETER HORN — |

WOOFER SPEAKER

CROSSOVER NETWORK -1

In the choice of a loudspeaker one or
two other considerations should be weighed.
If a moderate initial investment is intended,
with plans for future improvement, it is
advisable to select a 12-inch coaxial speaker
or an 8- or 12-inch single radiator spcaker
with separate tweeter. “Tweeter” is a fa-
vored term of Hi Fi fans for high frequency
speakers. Speakers designed primarily for
low notes are known as “woofers,” another
term that has deficd serious language re-
scarch. Improvements at both ends of the
sound spectrum could be made later with-
out discarding original equipment.

One other method of splitting the fre-
quencics, without a complete double unit, is
to employ two driving surfaces; one a metal
diaphragm and the other a paper cone, con-
nected to one voice coil. These are so me-
chanically designed that the metal diaphragm
produces high notes and the paper cone
produces low notes.

It is not suggested that this multiple
system has replaced the single speaker. Far
from it. And it should be stressed that a
well-designed single speaker and enclasure
will prove a better investment than a poorly
designed double unit. For one thing, it can
later be utilized in a better quality multiple
speaker system, should the owner decidc
time has come to improve his equipment.
Actually, the very first step of improvement
—from any mass-produced “sct” loudspeaker
to the most modestly priced high fidelity
speaker—is a dramatic and breathtaking
musical experience. [

A complete audio reproducer system as
created by Electro-Voice bas the crossover
point at 800 cycles per second. The separate
woofer and tweeter born are board mounted,
as is the crossover network. Weighing 86
pounds. the entire unit sells for $187.20.

PAPER DIAPHRAGM *
~LOW NOTES

METAL DIAPHRAGM _
~HIGH NOTES k

Unusiral Altec Lansing 8-inch speaker uses a
swall metal diaphragm to extend the tone
range higher than other such small speakers.
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AN AMPLIFIER has one prime function
—to accept a tiny clectrical signal from
your radio or phonograph and reproduce it
as a powerful electrical signal capable of
moving a loudspecaker cone. The speaker
cone will then produce a sound identical to
that which created the original signal. Use
of an amplifier may be compared to the en-
larging of a small photograph to a wall-size
mural. The difference is that a photographic
cnlargement may be only a thousandfold.

“Libretto” remote control-preamplifier is in

'World Radio Histo




HEART OF YOUR MUSIC SYSTEM

Philip Turetsky

The Hi Fi amplifier must be able to en-
large the electrical signal a millionfold—
without the slightest change in tone repro-
duction. Any change in the image of the
original signal is distortion, and the more
distortion, the less lifelike the reproduced
sound will be.

An amplifier in a high fidelity sound sys-
tem obtains its signal to be reproduced from
many sources. The sound signal may be
from a phonograph, a tunecr, a tape machine,
or a television set. These signals are not all
alike in volume or character, so they are
usually channeled through a preamplifier
before entering the amplificr.

The preamplifier is aptly named. It is
that stage of amplification which the original
signal goes through before it can be repro-
duced by the power amplifier. The preampli-
fier, along with reproducing a signal power-
ful enough to energize the amplifier, has
other functions. It can change tone quality
by means of bass and treble controls. This
cnables the listener to add or diminish either
bass or treble quality independently of cach
other. Room acoustics dictate these changes.

Other rewiotely controlied amplifiers are
equipped with preamp sections of various
sizes. Bell, Regency and Brook units could
all be set as shown by Newcomb drawing.
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’/CONSOLE PHONOGRAPH WITH RECORD CHANGER

RECORD CHANGER

HIGH FIDELITY AMPLIFIER

The preamplifier will also have a selector
switch that determines which of the original
signal sources will be reproduced. These
switches have at least two positions (gen-
erally phonograph and radio tuner), while
more deluxe units will have as many as six
or seven available input positions, or chan-
nels. Another function of the preamplifier
will be record equalization, which is an over-
all adjustment of tone to make up for
deficiencies in the original recording tech-

- nique. In this realm, there are preamplifiers
with only one or two positions to compen-

sate for the most popular records, and other DETAIL OF
styles' which can compensate for almost any oo

record made. The preamplifier generally has
the house current on-and-off switch for it-
sclf, and the amplifier connected to it. There
are other refinements in preamplifiers cov-
cred elsewhere in this book (page 68).

There are two ways one can purchase an
amplifier. One is a complete amplifier and
preamplifier on one chassis, and the other
is a scparate preamplifier and separate
amplifier. When an ‘amplifier is separate
from the preamplifier, it is generally known
as a basic power amplifier.

Basic power amplifiers are rated according
to output in watts. The generally acceptable
wattage for a high quality amplifier is any-
where from ten watts to abour fifty watts
with a minimum of distortion. The determi-
nation of how powerful an amplifier you

The use of extension rods for amplifier con-
trol is shown in_these drawings from New-
comb, and Bell, makers of Hi Fi equipment.




need can be arrived at by a few considera-
oons, including the money available.

“The first should be how loudly do you
want to listen to vour muste svstem, and
how large an area do vou wish to cover. The
average living room of about 3,000 cubic
feet can be adequately covered by a ten
wact amplifier. using a good quality speaker.
If the speaker is of low quality and, there-
fore, of low cfficiency in converting the
clectrical signal into a sound signal, a more
powerful amplifier might be needed. Another
censideration could be how many speakers
would be connected to the amplifier. If
more than one speaker was to be wused

at any sne time, then a more powerful am-
plifier (rwenty watts or even larger) might
be needed depending upon the area to be
covered, ar extensions used.

Nomully  the cost of an amplifier in-
creases with its power, and it would be
wasteful to use a thirey wate amplifier when
a ten watt urit may be more than enough.
A ten warc amplifier, playing its full volume
with a good quality speaker, would be much
too loud ro listen to comforrably in a 3,000
cubic footr room. Your dealer can help de-
termine the powcr you need.

The basic power amplifier is usnally the
best reproducer in the audio chain of a high

Left to right are shown
poaver amplifiers of
different sizes. First a
Radio Craftsimen 10-zats
amnit, Fisher 25-zcatt audio
anplificr, Bogen 30-watt,
and above right a
Gronnnes 6o-wart.
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quality sound system. There is generally less
distortion in the amplifier than any other
link in the system. A maximum harmenic
distortion of four percent at full volume is
the most permissible in the high fidelity
amplifier suitable for home installation.

Most commercial radios have a distortion
figure of ten percent and up at full valume.
The simple proof of this is to turn your
commercial radio to full volume and listen
how unintelligible the sound becomes. A
high fidelity system will retain its clarity and
definition at maximum volume. If you want
sound reproduced, not introduced, the high
fidelity amplifier is a must.

The basic power amplifier need not be
readily accessible since it has no controls on
it that would normally need adjustment. It
can be mounted in the bottom of a cabinet
or on a bookshelf. Often a panel is put in
front of it where the unit is mounted on a

baokshelf. Ir does, however, need ventila-
tion as some heat is gencrated. When the
amplifier has built-in preamplifier and con-
trols, it must be mounted in such a way
that the controls are available.

. Conncction of the basic pawer amplifier
to the rest of the system is very simple. To
the amplifier must be connected wires car-
rying the signal from the preamplifier and
generally the electrical power for the ampli-
fier. The only other connection necessary is
from the amplifier to the speaker. The basic
power amplifier, or combination preamplifier
and amplifier, should generally be not more
than 20 feet from its immediate preceding
signal source. However, the length of wire
from the amplifier to the speaker can run
as much as 200 or 300 feet without any loss
of quality or power. So, in this regard, loca-
tion of the amplifier in relation to the
speaker is quite flexible. [

Music system connections in drawing from General Electric show camponent relationships.

POWER COARD

RECORD
PLAYER
IMAGNETIC

PICKUR)

POWER AMPLIFIER

SHIELDED TABLE

Qoo Of

PREAMPLIFIER~
GONTROL

SPEAKER CABLE

LOUDSPEAKER

SFY. SMIELDEQ CABLE

SHIELDED CABLE s

TV SOUND,
TAPE RECORDER,
OR CRYSTAL
PIGKUP




TYPICAL SETTINGS OF
SEPARATE BASS AND TREBLE CONTROLS
SHOWING WIDE RANGE OF

TONAL RESPONSE
(RADIO OR PHONOGRAPH})

FREQUENCY RESPONSE

Low MIDDLE HIGH
8 “‘Flat’* position:
For high volume
operation

TONE CONTROL SETTING

BASS TREBLE

FREQUENCY RESPONSE
Low MIDDLE  HIGH
¥ <&

Bass and Treble
boost: For low
volume operation.

TONE CONTROL SETTING

BASS TREBLE

FREQUENCY RESPONSE
Low MIDDLE HIGH
3 Bass boost and
[ Treble cut: Heavy
Y Bass Effect. Also
for scratchy, worn
records at low vol.

TONE CONTROL SETTING

Costs of complete amplifiers are (from
left above): Bogem 8-wart $3595, Bell
10-watt $53, Bogen 15-watt $99, Regency BASS TREBLE
12-watt $99.50, end Scott 10-watt for 3g9.

FREQUENCY RESPONSE
Low MIDDLE HIGH

- { g N .

: Bass “flat’" (nor-

) mal)and Treble

3 g cut: Excellenc for
worn records.

TONE CONTROL SETTING

v

BASS TREBLE

NEWCOMHB AUDIO PRODUCTS, HOLLY WOOD, CALIF. CHART BY ADMIRAL CORPORATION, CHICAGO 4, ILL.
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Record compensator adjusts for all basic
types of mmsical recording in comimon use.

Preamplifier by Fisher conmects between
phonograph cartridge and power amiplifier.

For custom panel installations, Grommes pre-
amplifier bas all controls and compensator.

World Radio Histol



the preamj)liﬁe'r
Philip Turetsky

A PREAMPLIFIER is that unit in a
sound system which takes a very small sig-
nal from an original source (record player,
radio tuner, tape machine or television set)
and amplifies it to a level high enough to
energize a basic power amplifier. This action
is the primary function of a preamplifier.

Preamplifiers are divided into two basic
types. One type is that which preamplifies an
incoming signal as previously described.
The other has not only this function, but con-
tains the preamplifier with a complete switch
control center. A more proper description of
this second category would be preamplifier-
equalizers, or as more commonly known
“front-ends.” Preamplifiers may be built into
the amplifier or may be a separate unit con-
nected to the amplificr by control cables. In
either event, they perform the same duty.

In home music systems the front-cnd has
many uses. It will have a volume control
for the entirc system. It will usually have
the electric current on-off switch for all
other components. It will have bass and
treble controls which enable the listener to
adjust the tone qualities of the music to
suit his personal taste. These tone controls
are always separate and independent of cach
other in their operation. There is often a se-
lector switch that will connect the ampli-
ficr with any of the other components,

Fisher unit is cased
for open book-
shelves or table use.

such as radio tuner or phonograph. The
number of positions available on a selector
switch will vary with different makes of
front-ends. They generally have some pro-
vision to connect with the record player,
the tuner, the tape machine and relevision
set. Some front-ends also incorporate their
record tone adjustment or equalization on
this switch. Equalization enables the listener
to adjust the preamplifier to reproduce most
ideally the record manufacturers’ origi-
nal recording characteristics. These record-
ing characteristics vary, and some way to
adjust for the differences is desirable.
Some front-ends have a loudness control
available. The need for this is brought about
because the human ear’s sensitivity to the
lower and upper frequency sounds tends to
decrease as the volume is reduced. A loud-
ness control will increase the bass and treble
qualities of the sound when played softly.
Another desirable feature found in many
front-ends is a connection for recording on a
tape machine. This enables music fans to
record on tape anything going through the
front-end, no matter what its original source.
There are other rcfinements and functions
of available front-ends, but the aforemen-
tioned are common to most available units.
Any reputable high fidelity distributor
will demonstrate the front-ends to you. They
are a wonderful picce of equipment. Their
flexibility and control over the sound you
will hear will amaze you for the front-end is
truly the nerve center of a good high fidelicy
home music system. | ]

Back of Fisher preamp
shows five inputs
and two output circuits.
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BROADCAST
MUSIC

Philip Turetsky

adding Hi Fi

THERE ARE THREE basic changes that
could be made in your present equip-
ment that will increase its ability to repro-
duce sound more faithfully. They are: a new
record player, new speaker, or a new ampli-
fier. Since replacement of the record player
has been fully covered elsewhere, we will
explain the replacement of speaker and
amplifier.

About the least expensive component in
any ordinary commercial radio or television
set is its speaker. They range downward
from a four or five dollar speaker in the
most expensive consoles, to units costing 5o
cents in small table radios and television
sets. These poor speakers have only one ad-
vantage. Because of their very narrow fre-
quency tone range, they mask and hide dis-
tortion in both the high and low end of the

F.P.G. PHOTO

audible frequency range heard from the
usual commercially produced radio or tele-
vision set. Such speakers rarely reproduce
more than 25 or 30 per cent of the full fre-
quency range, which accounts for their dead,
flat sound. This factor, coupled with a most
unscientific and cheap mounting, makes their
performance pitiful in light of what is pos-
sible from a high quality reproducer.

The easiest and most satisfactory manner
of improving the old speaker is to replace
it with a high fidelity speaker in a cabinet
designed for Hi Fi. However, if you wish
te proceed slowly, then the high fidelity
speaker can be mounted in place of the pres-
ent one, providing they are the same size.

A gooed speaker cabinet can be purchased
or constructed later and the new speaker
transferred to it from the old cabinet. You

T



must first determine whether your present
speaker is a PAl (Permanent Magnet) or
clecrrodynamic type. This can be checked
by examining wires ending at the speaker.
If there arc two, it is a PAI speaker. If
there are more, it is electrodynamic. With
clectrodynamic speakers it is advisable to
have a radio technician make the changes
for you as there are fairly high voltages in
two of the wires. If it is a PM speaker, you
have no problem.

To replace your PM speaker, all that is
necessary is to disconnect the two wires.
Install the new speaker which will have ob-
vious terminals to reconnect the two wires
onto. It will be a very simple change. If
you are using a separate cabinet for the
speaker, you can put it anywhere in the
house and connect it to your radio or tele-
vision set with ordinary electric lamp-cord
wire. The speaker can be up to several hun-
dred feet away from the set without much
loss in tone quality. Plans for the construc-
tion of a speaker cabinet are available at
all high fidelity dealers and arc usually very
simple to construct. Many speaker cabinets
are also available in kit form, which are
fairly inexpensive and can be put together in
a few hours. The new frequency range of
sound available to you when you connect 2
high fidelity speaker tu your present set will
prove truly amazing.

If you wish to connect a separate high
fidelity amplifier to your present radio, tele-
vision, or phonograph for virtually distor-
tion-free amplification, it is also fairly sim-
ple. All that is necessary is that you connect
the new amplifier to your present set at its
volume control. Your volume control looks
like this from the back:

Note: Do not use this method for AC-DC
sets. Consult your technician.

The wire used is known as single con-
ductor shielded wire. This type wire has a
single center wire with a braided metal
shield outside. The center wire is soldered
to the center terminal on the volume con-
trol. The braided metal shield is connected
to whichever terminal of the volume con-
trol has a braided shield already connected
to it.

CENTER WIRE TO
CENTER TERMINAL

This single conductor shiclded wire is
available at many radio parts dealers with
a plug-in connector already on one end to
connect to the amplifier. The other end is
stripped for easy connection to the volume
control. This connecting wire should not be
more than eight or ten feet long or the high
frequencies will be dissipated. As mentioned
in another chapter, the amplifer should
be placed in a well ventilated place as it
generates some heat.

Modernizing your present commercially
produced equipment. has the advantage of
cnabling you to improve your sound system
without discarding your old one completely,
plus doing the job on a limited budget, over
an extended period of time.

Any of the three changes mentioned here
will definitely make a marked improvement
in your sound reproduction. All three
changes would be even better. They are not
difficult to complete and will be well worth
the slight effort and expense. |

Vil
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Metropolitan Living
apartment by Beulab
Spiers, A.1.D., bas
tuner in bar.

Bogen (left)

and Stromberg-Carlson
both make tuners

for custom installations.




am-fmn tuners
Philip Turetsky

A TUNER is the one item in a high fi-
delity system that looks somewhat like a
commercial radio set. It performs the same job
and has a dial and knobs like the commer-
cial radio, but there similarity stops. A high
fidelity tuner is a precision-engineered picce
of clectronic equipment. Most high quality
tuners -have more tubes than many an ex-
pensive radio, which is tuner and amplifier
combined on onc chassis.

The tuncr is only onc of the many com-
ponents in a high fidelity home music sys-
tem. Like the phonograph or the tape ma-
chine, it is the source of a signal that is
fed to the amplifier for amplification. A
good tuner has the ability to discriminate
between stations near each other without
spurious background noise. Its signal to the
amplifier is free of distortion and it has a
high degree of sensitivity. This is very im-
portant if the broadcast stations arc not in
the local area, and the tuner must pull in
distant stations.

Tuners are available in many different
forms. Therc are AM, FM, and AM-I'M
tuners. There arc units with preamplificrs
and some without. The choice of AM or
FAL (or both) depends upon the broadcasts
available in your arca. If FM programs are
broadcast, the quality is often of the highest
caliber. Many large network stations broad-
cast simultancously in both AM and FM.
If this is the case, then an FM tuner is
most worthwhile. FM broadcasts cover the
widest audio frequency range and offer
static-free reception. Some FM! tuners are
cquipped with automatic frequency control

A

(AFC) which keeps the station tuned in, and
prevents the tuner from drifting off the sta-
tion. In AM rtuners (although standard
broadcasts arc not of the samc wide fre-
quency range as FM) the programs received
on a high fdelity tuner have much greater
living presence when compared with com-
mercial radio sets. Programs arc received
with greater clarity, and with a higher de-
gree of intelligibility through a Hi Fi tuner
unit.

If the tuner is to be used with a separate
preamplificr (or an amplifier with a pre-
amplificr built in) a basic tuner without a
preamplifier should be purchased. 1t will
often have only a tuning control, volume
control and an off-on switch. Tone controls
on the preamplifier will alter the incoming
sound. If the tuner will be used with a basic
power amplifier that does not have tone
controls, then a tuner which has both tone
controls and a preamplifier should be bought.
In this latter instance, sound from the phono-
graph, television set or tape machine would
be connected to the tuner, and pass through
the tuner’s preamplifier to the basic power
amplifier.

Most high fidelity tuners arc designed so
that they can be attractively mounted in a
cabinet or a bookshelf. In many localities
good AM rtuners will not need an external
antenna, and an indoor FM antenna will
suffice for the M tuner.

The quality of a high fidelity tuner is of
the same order as the equipment broadcast
stations usc to check their own programs.
The high standards of today’s broadcasting
are wasted in a commercial radio set. To-
day’s programs, whether a symphony or a
soap opera, will come-alive and amaze you
when heard on a high quality home music
system using a high fidelity tuncr. |

The Fisher AM-FM tuner incorporates tone controls and phonograph preanplificr-equalizer.

Vil




about binaural
C. M. Bramard

HEIGHT OF HI FI-In the field of
sound reproduction, designers have nearly
reached a point of diminishing returns at-
tempting to improve High Fidelity reproduc-
ing equipment. They have devcloped am-
plifiers that can reproduce frequencies ten
times greater than the range of human
hearing, and AM-FM tuners can now receive
cven the very weakest stations with brilliant
clarity. Phonograph records are being made
with recorded frequencies beyond the range
of normal hearing. Today the pioneers in
High Fidelity are looking for new horizons
—a new dimension in sound. The answer at
this time seccms to be “binaural” or “sterco-
phonic” recording and reproducing.

Binaural simply means using both cars,
as applied to the recording and reproducing
of sound. To explain further, let us con-
sider a person who is facing a ncarby high-
way. A car approaches from the left, passes
in front of him, and proceeds on down the
highway to his right. With eyes closed, he
would have been able to tell from which
direction the car approached. The reason
being that as the car came closer, his left
car would have picked up most of the sound.
As the car passed, his right car would have
received most of the sound waves. There-
fore, differing amounts of sound would cs-
tablish in the brain a sense of direction and
distance. If the test subject had covered
onc ear and closed his cyes, it would have
been extremely difficule (if not impossible)
to determine direction and distance of the
approaching vehicle. With single systems or
“monaural” recording and  reproducing
cquipment, it is not possible to produce a
true fecling of depth, presence, or 3-dimen-
sions in sound or mu_sical selections.

In making a binaural recording, two sep-
arate microphones are spaced 10 to 20 feet
apart in front of, or above, an orchestra.
The sound picked up by these two micro-
phones is fed separately into a double re-
cording machine. It simultancously records
two separate (one for cach microphone)
tracks on a record or magnetic tape. In re-
producing this sound a special phonograph
arm or magnetic tape player uses two pickup
heads. Each pickup is connected to one
side of a double-section high fidelity amplifi-
cr. Fach separate section of the amplifier is
then connected to one of the two widely
scparated loudspeakers. These loudspeakers
are placed abour the samic distance apart as
the microphones were during the actual per-
formance. Sounds originally picked up by
the lefe-hand microphone are reproduced by
the speaker located in the lefr side of the
roon. ‘These sounds are heard principally
by the left ear. Sounds picked up by the
right-hand microphone are reproduced by a
speaker on the right-hand side of the room
and arc heard principally by the right car.
A person sitting between (or at the focal
point of) these two speakers receives near-
ly all the startling rcalism of an original
performance, heard in person.

There are many binaural records and pre-
recorded tapes already on the market,
with more coming out every week. There
are” also  binaural amplifiers and  tuners
available to the public. In addition, there
have been many binaural broadcasts during
the past few months in major citics of the
nation. This is done by broadcasting one
channel (sound from one microphone) on
an AN station, and sending the other chan-
nel (microphone) through an FAT station.
The two separate channels are received by
individual tuners, amplified and passed to
speakers placed in positions similar to the
pickup microphones.

Brainard binaural tuners and amplifiers can bandle two separate programs at the same time.

Brainatd  Biwawval
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Although binaural amplificrs and tuners
arc designed primarily for the reception and
reproduction of binaural music, their versa- O O O
tility is much greater. For instance, with a
binaural tuner and binaural amplifier, two O
ditferent radio programs can be played in
different parts of the home simultaneously. O O
Or, onc channel can be used to record an
FAL program, while the family is listening @
to an AN program on the other channel. microphone
Many other uses will develop as the home
music experimenter works with this newest
medium of High Fidelity. ] Conventional placement of microphone.
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Recording of binaural sound uses two microphones feeding a recorder. On playback, 75
placement of loudspeakers duplicates the illusion of sitting near the orchestra during concert.



MAGNETIC RECORDING

Written mnaterial and drawings for this section are from

'[‘HE FIRST magnetic recorder was de-
veloped by Valdemar Poulsen in Den-
mark before 1900. His T'elegraphone was
sold and used for commercial purposes in
the ensuing years.

During World War II a number of wirc
recorders were used for speech, and re-
scarch on magnetic recording was started.
Nevertheless, United States wire recording
was definitely of non-professional quality.

Audio Devices, Inc., New York 22, N.Y.

When our forces occupied Germany, they
found tape recorders in wide broadcast use.
The results were far superior to those ob-
tained with our wire recorders. The use of
plastic tape, coated with a thin layer of
fine particles of magnetic iron oxide, had
made it possible to achieve results of pro-
fessional quality. Machines presently avail-
able stem from German design philosophy
rather than from our own previous work on

Katie Lee, America’s favorite folk singer, uses a tape recorder for multiple song recordings.

CONCERTONE PHOTO, LOS ANGELES



Dual tape recorders with tuner and
preamplifier for continuous music.
MAGNECORD, CHICAGO, ILL.

High fidelity tape unit in custom cabinet.
REVERE CAMERA CORP., CHICAGO, ILL.

wire. One factor helped both the Germans
and ourselves: the revival of what is termed
“high frequency bias” technique. By this
method the rising and falling sound currents
from the microphone are applicd to the re-
cording head simultancously with a steady
clectric current of high (supersonic) fre-
quency. This reduces the background noise
and distortion as compared to older meth-
ods. The basic patent on high frequency bias
was applied for in 1921 by Carlson of the
U.S. Navy.

Recording wire is about the size of a
human hair. It is, therefore, weak and easy
to tangle in handling. A handling kink in-
cvitably develops into a wire break later on,

RECORDED
SIGNAL

RECORDING HEAD

and a broken wire often leads to a “bird’s
nest” snarl which may be almost impossible
to untangle or reuse for recording.

Onc turn of recorded wire rouching the
next on the spool tends to kave an echo of
surprising strength, and docs raise the back-
ground noise. This “printing” effect is negli-
gible in recording tape, as dic laycrs of mag-
netic coating are separated by thick base
material of non-magnetic plastic or paper.

It is necessary to drive wire at very high
speed in order to obtain high frequency re-
sponse, for wire has to be made relatively
thick (about .004 inch) to provide strength
in handling. The magnetic coating on
tape s about .0006 inch, and goad

MAGNETIC COATING

NON MAGNETIC PLASTIC OR PAPER BASE

Recorded signal uses only a smuall area of the wire, bur extends across wide section of tape.
Relative thickness of tape and wire is graphically illustrated by the two right-hand drawings.
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TAPE MOTION
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OUTPUT IN DS

Tiny electroinagnet alters polarity of tape
(N SN) in proportion to the sound signal.

high frequency tone response is secured at
only a fraction of the speed of wire. Curi-
ously, the paradox which has handicapped
wire is that .0og-inch wire is simultancously
too thin to handle easily and too thick for
good frequency response. Wire recording
has been relegated to uses where its advan-
tage of long recording time in small spacc is
important, as in pocket size recorders.

The theory of magnetic recording is casy
to understand. Microphone sound currents
to be recorded are passed through a magnet
coil wound on an iron core. A roll of mag-
netic tape or wire is drawn past the poles of
the magner, and the varying incoming sounds
arc recorded as varying degrees of mag-
netization. T'o play back the magnetic sound
signal, the tape is drawn over the poles of a
similar structure. The magnetic fields in the
tape generate a varying voltage in the coil.
This signal voltage is passed through an
amplifier which rases it to an audible level
in the speaker or headset.

The magnet coil and pole assembly (re-
corder or playback) is usually called a head.
The magnetic record on the tape produced
by a head is only slightly wider than the
head itself. Several tracks may be applied
to a single tape by using narrow heads side
by side on a wide tape.

In theory, erasing the sound is quite
straight-forward. The recorded tape is
passed by a magnetic field so powerful that
it removes all vestiges of magnetic variation.
Erasing leaves the tape magnetically smooth
and free to be recorded upon again. Erasing
may be done any numbcr of times, with-
aut injury to the magnetic material.

This has been an oversimplified picturc
of magnetic recording. Simple in basis, the
execution requires as highly developed en-
gineering as that used in disc recording.

Much of the value of a magnetic rccorder
depends on the performance of its recording
and playback heads. An important item
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Response of tape is affected by speed, par-
ticularly in the area of maxinum frequency.

in the playback head is the slit dimension
which controls the high frequency response.
The recording head is not as critical in
this respect. Thus, while a 00025 1O .0005-
inch slit is used in a good playback head, .
the recording head may havé a .oor-inch
slit. Faulty contact berween pole pieces and
tape has a bad effect on recorded sound.
ven as little as .ooi-inch space between a
pole and the rape will have a major cffect.

Frequency response is critically affected
by alignment of the slits used for record-
ing and reproducing. Professional tape ma-
chines generally have means for adjustment
of the heads. Home tape machines, how-
cver, very seldom have provision for such
adjustment. A tape recorded on one home
machine and played back on another with a
different angle between the slic and the di-
rection of tape travel will generally repro-
duce poorly, with most of the higher fre-
quencies and harmonics lost.

Playback is affected by tape speed, par-
ticularly in the higher notes. The effect of
increasing tape speed is to increase the high
notes which can be recorded or played
back to reproduce the recorded sound.

Recently, manufacturers have found that
improved heads lead to a great increase of
usable frcqucncy range. Thus, home ma-
chines using tape at 3.75 inches per second
may have guod response up to 6ooo or 7000
cycles. Professional machines running tape at
7.5 inches per second may have uniform re-
sponse up to 1o or 15,000 cycles. Machines
of this type are all characterized by the im-
proved quality of the reproducing head.
The physical maodification of the head is al-
most imperceptible—reducing the slit width
by several ten-thousandths of an inch—yet
it is enough to double the available fre-
quency range for a given tape speed.

Too high a recording volume (level) leads
to unpleasant distortion hanging about the
sound in a veritable curtain. It also leads to
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loudness of the drum may be so diminished
that it sounds as though removed to the
back of the studio.

It may be noticed that instruction manuals
have stated that magnetized (recorded)
tape was noisier than unmagnetized. Be-
causc of this, there is an incrcase of noise
when a recording is applied to any tape.

Carcful inspection on a cathode ray oscil-
loscope reveals that this noise rises and falls
with the recording volume—in fact is mod-
ulated (regulated) by it (whence the name
“modulation noise”). Modulation noise has
been blamed on many factors, with non-
uniformity of magnetic properties, non-uni-
formity of thickness, and the Barkhausen ef-
fect being most popular. Under certain con-
ditions, modulation noise is audible to the
listener, particularly on solo instrument or
solo voice passages, as a fuzzy edge to the
tone or as a hoarse background for it.

When paper tape is coated, the top surface
of the coating is very smooth, but the bot-
tom surface (being in contact with the pa-
per) is as rough as the paper surface. The
resulting microscopic irregularity of coating
thickness creates modulation noise—which
is why a recording on paper base tape
never sounds quite as clean or smooth as
the same recording on plastic base tape.

Present-day tapes consist of a non-magnet-
ic base which supplies the necessary mechan-
ical strength, and a coating which supplies
the magnetic propertics. The base material
may be either paper or plastic.

Plastic base uses .oo1s5-inch thick cellu-
lose acetate. This is an improvement over
the German machines which used an oriented
(stretched) vinyl material that tended to

Misalignment of recording (or reproducing)
beads causes a serious loss of bigh notes.

wrinkle and shrivel up if overheated. This
could easily happen in the back of a closed
automobile or on an open railroad station
platform in the summer sun. Plastic base
tape is much smoother and somewhat more
uniform in thickness than is paper base.
Hence the resulting tape has less background
noise, less modulation noise, and lower dis-
tortion in its recording of sound.

While the paper and plastic used have
approximately the same breaking strength
—4 to 5% pounds—the plastic is generally
considered “stronger.” It can strerch some-
what under stress and so avoid breaking,
while the more rigid paper snaps rather than
yiclds momentarily.

The coating on the base consists of a
carefully controlled mixture of magnetic
material and binder. The recording material
is a magnetic oxide of iron . . . either the
black or a brown (generally called “red”).
The black oxide is chemically produced, of
extreme fineness (the particle size is less
than 40 millionths of an inch). The red
oxide is produced by heat-treating the black
under carefully controlled conditions.

The binder is a tough, flexible combina-
tion of synthetic resins, used to hold the
oxide to the base. Since tape may be stored
tightly wound on reels for long periods, there
must be no tendency for one layer of tape
to stick to the next. At the same time the
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Variations in thickness of tape coating will
greatly change the recording .characteristics.

binder must not be dried so hard that the
tape is made stiff—for then it would not fic
well over the heads. The amount of fric-
tion between the binder and metal must be
low, otherwise the tape will not move
smoothly over the heads—leading to flut-
ter and to an audible squeal.

Just to make the problem of the formu-
lator more difficult, all these propertics must
be achieved without injury to the tough-
ness and strength of the binder, and with-
out causing it to curl. A weak binder will
rub off onto the heads very rapidly.

For® uniform quality from one foot of
tape to the next, the oxide and the binder
must be completely mixed—an operation
known as dispersion. Poor dispersion would
increase modulation noise, as well as im-
pair uniformity. The various ingredients are
introduced into the grinding mills ac-
cording to a carefully developed sequence,
then milled. A small amount is withdrawn
and test-coated. If the test coat shows sat-
isfactory dispersion, the mill contents are
released for production use.

Tape is coated in wide strips, then pre-
cision slit to the exact width. This has to be
done very carefully, leaving the tape per-
fectly flat and straight. Poorly slit tape will
not wind smoothly on the reel, nor unroll
smoothly; experience has shown that this
leads to frequent tape breakage during re-
production. Fuzzy slitting can be detected
by looking through the side of the reel to-
ward a lamp bulb. A cleanly slit reel will
show a clear image, while fuzzy edged tape
will be far from clear. A fuzzy edge may
conceal a multitude of incipient cracks—
good starting places for a break at peak
stress during rapid rewinding.

One tape defect, created by the record-
ing machine, is often wrongfully blamed on
slitting: damage on rewind. Some profes-

“Printing” of tape and wire occurs during
storage, producing echoes and tone distortion.

sional recording machines have an ultra
high speed rewind. When this reaches maxi-
mum speed the tape is occasionally over-
stressed by surges, and made crooked. The
next time the tape is played or rewound,
these crooked spots catch or jam, and a
tapc break results. One remedy is to apply
the thumb lightly to the reel or flange, ap-
plying just enough load to keep the specd
below the point at which trouble resules.

During slitting the individual recl of tape
is wound either oxide-in or oxidc-out as
the customer wishes. If you happen to
have a recl with the tape wrong-side-to, just
give the tape a half turn while threading it
up for rewind. After rewind it will have
the oxide direction you wish to fit your
particular type of machine.

If a layer of non-magnetic material sticks
to the surface of the recording or repro-
ducing head, it will lift the tape out of con-
tact with the pole pieces and injure the high
frequency response. The easiest cleaning
method is to wind some soft cloth on a
small stick such as a throat swab. Dip the
cloth in acetone or nail polish remover,
squeeze out the excess liquid, and clean the
heads. Do not have the rag so wet that
cleaning fluid runs off it and into the heads.

In some machines tape is dragged over a
roller or guide in such fashion that ridges
of coating accumulate. When this occurs,
clean with acetone or nail polish remover.

Magnetic tape coating is an abrasive, very
similar to crocus cloth in its characteristics.
This is what gives recording heads such a
fine polish, but it also wears the heads down
slowly. As this occurs, the slit finally in-
creases in width and the high frequency re-
sponse is impaired, so that heads should be
replaced. Professional machine manufactur-
ers will accept worn heads for exchange at a
reasonable cost.

MATERIAL



The splice should be made using a guide so that successive lengths are in exact align-
ment. Otherwise, there will be a momentary loss of bigh frequencies at the splice point.

A loud sound is recorded, preceded and
followed by silence, and the tape is wound
up on the reel. If it is then played, an ccho
of the sound will be heard beforc and after
it. This is called magnetic printing, print-
through, or cross ralk. It occurs because the
strongly magnetized tape is wound up next
to unmagnetized portions, and some of the
magnetic cffect transfers over from one lay-
er to another. This seems to occur on all
tapes, and may be taken as an inherent lim-
itation of magnetic recording.

It has been found that printing becomes
serious as the recording volume level in-
creases. Another precaution is to keep the
tape storage temperature below 75 degrees
I. Higher temperatures will severcly increase
printing effect and resulting distortion.

Summarizing, we would suggest the fol-
lowing as possibly the best storage condi-
vons for maximum life:

A. Temperature: 60 to 70 degrees F.

B. Relative humidity: 40 to 60%.

C. Peak distortion during recording: 2%

(to minimize printing in storage).

D. Store away from even slight magnetic

fields (to minimize printing).

E. Store in tape-sealed metal cans.

If one wishes a more certain way to
store sound for long periods of time, then
phonograph records and metal masters offer
the oldest and presently best proven way.
A hundred years of experience with tape
may reverse this opinion, but since therc
is no reliable accelerated- long-term aging
test, we must rely on time itself to supply
authentic data.

The strongest and best splice is a diagonal
one, with the edges accurately matched to-
gether. The splicing tape should be of good
quality, and especially made for magnetic
tape work—it will not have an excess of
adhesive, which would squeeze out under

pressure and stick to the next layer of tape.
The splice should be made using a guide so
that the successive lengths are in exact
alignment, otherwise there will be a momen-
rary loss of high frequencies as the splice
goes over the reproducing hcad.

The past several years have seen many
new tape recorders offered to broadcaster,
studio, school, and home. Prices vary from
under a hundred to over four thousand dol-
lars and it is only natural for the purchaser
to want to pay as lictle as possible. If he is
wise, he will also wish to spend enough to
secure the facilities and results he needs for
his work. A full discussion of machine de-
sign would take a book in iwelf, so we
will have to content ourselves, in this sec-
tion, by pointing out the factors to be con-
sidered, and by touching lightly on certain
necessary characteristics.

In any application the recording perform-
ance is the first thing to be considered, the
most important point being the frequency
range. If this is too small for your work,
there will be complaints of poor intelligibil-
ity or of lack of naturalness, or refusal to
broadcast your tapes. If the range is too
great, you have paid too much for your
cquipment. The next factor is that of signal
to noise ratio, for if this is too small back-
ground noise will be offensively loud, and
the adjustment of recording level will be
too critical. Again, if the ratio is much
greater than necessary, then the equipment
cost has been higher than it might be.
Finally, the distortion should be low, since
high distortion leads to a loss of clarity and
naturalness, and listener fatigue is rapid.

Next we must consider economy of tape
usc. Low tape speed micans that we nced
less tape for a given program, but it also
means cither reduced frequency range or
increased noise level, for a given perfection
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of design. We can cut onr tape requirements
in half, theoretically, by using dual track
recording. Practically, this is often unde-
sirable, for it makes editing impossible, and
introduces background noise.

Convenience of operation is particularly
important to the non-professianal, as are size
and weight. No amateur wishes to carry
his machine around on a hand truck. Many
semi-professionals overvalue the extreme in
portability, and so sacrifice some of the
quality of performance that they need.

Finally, we must not everlook stability of
characteristics, and durability. The broad-
caster and the studio must have it, the
school needs it. and the home user is irked
by the lack. Some machines have been made
so that every component is driven too hard,
and suitable for operation over only a short
period of time, while others will stand use
16 hours a day.

Home use takes either of two forms:
speech or music. In the former case, a
6,000 cycle frequency range is likely to be
adequate; in the latter, at least g,000 and
preferably 15,000 cycles should be avail-
able. Medern phonograph records have good
response to at least 12,000 eycles so that
comparable tape quality should be had.

The choice between single and dual track
recording is again a question of editing ver-
sus economy. Portability demands a weight
of not over 30 to 35 pounds, though some
enthusiasts have managed to handle a 65-
pound professional machine. If left in a
single place, weight is certainly not a seri-
ous matter. Home machines generally have
all the input and outpur circuits required.

If we arc to judge by European example,
the office dictation field will be a Vvery suc-
cessful application for magnetic recording,
and indeed several manufacturers arc in the
field. Portability is not essential, but mini-
mum use of desk and floor space is neces-
sary and remote control is important.

A number of features are available in the
better grade of machine, and the purchaser
should decide in advance which are neces-
sary for his particular application. First we
have the question of two-head versus three-
head machines. All machines have an erase
head; a two-head machine uses the second
head alternately for recording and playback.
A three-head design has separate record
and playback heads. Since the requirements
for optimum performance in recording and
reproducing are not alike, a double duty
head is at best a compromise. Slightly better
performance can be achieved with separate
heads. They also permit listening to the
program being recorded—a wise precaution.

In professional machines recording at 15
inches per second, excessively fast rewind
and forward shuttle speeds should be avoid-
ed. At very high speed, momentary heavy
stresses are induced in the tape, deforming
it and leading to trouble.

To minimize head wear it is desirable to
have means for lifting the tape off the heads
during rewind and fast forward operation.

It may be of interest to discuss preventive
maintenance as practiced in a modern re-
cording organization. In the broadcasting
and phonograph recording fields the cost of
a failure during operation is so great that
preventive maintenance is the rule.




Such an organization checks the gain,
signal to noise ratio, frequency response,
and distortion of every piece of equipment
before beginning the day’s work. If the re-
corder uses friction clutches, the tape ten-
sion adjustment is checked. The recording
head should also be demagnetized, and all
heads and guides cleaned thoroughly. Lu-
brication is accamplished on the schedule
recommended by the machine manufacturer.

We may contrast with this the normal
school practice of performing no mainte-
nance until it beecomes absolutely necessary.
The incvitable result is unnccessary wear of
the machine, and a lower average level of
performance. At the very lcast, the heads

From left to right: Portable professional
recorder with amplifier and playback
speaker; bigh fidelity recorder

for custom installation, and an inexpensive
portable nuulti-speed tape recorder.

PHOTOS FROM MAGNECORD, CONCERTONE, AND PENTRON

and guides should be cleaned once a week,
and the entire equipment given a rough per-
formance check once a month. The manu-
facturer’s lubrication and adjustient sched-
ule should be executed carefully. Once each
term a rigorous performance check of gain,
frequency response, distortion and signal to
noise ratio should be made. Since the aver-
age school is not equipped to perform such
tests, an outside organization may well be
used for the purpose. Once a year worn parts
may be replaced at the nearest repair depot.

The average home user cannot be ex-
pected to go to all this trouble, and we can
reasonably ask you only to follow the man-
ufacturer’s maintenance suggestions. ]

The amount of recording tine available with various combinations of speeds and reels.

REEL SIZE 3" 4 [ 7" ‘ 10" 14"
LENGTH IN FEET
Avdiotape 150 300 600 1200 2500 5000
Otbes Types 150 300 600 1200 2400 4800

RECORDING SPEED

TOTAL RECORDING TIME (Bosed on Audiotope footage)

" Single Track| ¥6 min. 32 min. 1 hr. 4 min, | 2 br. 8 min. |4 hr. 26 min. | 8 hr. 52 min.
o PETSECY ool Trock | 32 min.| 1 he. 4 min. |2 he. 8 min. | 4 he. 16 min. 18 hr. 52 min. |17 hr. 44 min.
37 par e { Single Track| 8 min. 16 min. 32 min. 1 he. & min, (2 he. 13 min. | 4 br. 26 min.
4 pers ") Dual Track | 16 min. 32 min, 1 he. 4 min. | 2 hr. 12 min. |4 hr, 26 min. | 8 hr. 52 min.
T s e ktet { Single Track| 4 min. | 8 min. | 16 min. 32 min. 1 he. &Y min.| 2 hr, 13 min.
7 PEUSEC) puol Track | 8 min. | 16 min. 32 min. 1 hr. 6 min. |2 hr. 13 min. | 4 he. 26 min.
15 { Single Track| 2 min. 4 min. 8 min. 16 min. 33% min. | 1 hr. 6Y, min
PEF SeC- ) Dyal Track | 4 min. | 8 min. 16 min. 32 min. |1 he. 6% min.| 2 he. 13 min.

20" § Single Track| 1 min. | 2 min. 4 min, 8 min. 16, min. 33%2 min.
P S€C ) Dyal Track | 4min. © 4 min. 8 min. 16 min. 333 min. | 1 hr. 6, min




Folded horn speaker is between the Strom-
berg-Carlson changer and tuner-amplifier.

Gear driven, three-speed automatic changer
is made in Switzerland by Thorens Company.

Base-mounted changer from Stromberg-Carl-
son can be moved around house as necessary.

automatic chan.ge'rs

Jerry Framke

O MOST PEOPLE, automatic record

changers look so much alike that one

could naturally assume the differences are

minor. And many music fans believe that

outside of price, there are few factors to
influence their choice.

Changers have more or less the same
essential parts. A motor, tone arm, the
turntable, a central spindle and somie man-
ner of supporting ane or a dozen records.
But, like cars, there’s a lot that doesn’t
meet the eye; especially in the interior
construetion and quality of component parts.
A lot of cheap equipment is labeled Hi Fi,
that isn't. This is truest in changers; with
the term being plastered onto nearly every
bit of record equipment, including inexpen-
sive portables of sub-standard tenc quality.

The average inexpensive two-pole motar
is of the induction type which is subject
to serious speed variations (“wow”), and
rumble, due to lack of balance and pitch.
The more expensive four-pole mator is
smoother, runs more evenly and reduces
turntable rumble to a minimum. Its designed
ability to hold a constant speed, especially
under heat or load regardless of variations
in linc voltage, is important since musical
pitch depends on a constant speed turn-
table. Better units are worth their cost.



Both sides of 100 records are played by Seceburg unit.

The weight, material, and construction
of the rurntable are vital to smoothness of
operation, and the quality of music the
changer will produce. The turntable should
be heavy and properly balanced, since bal-
anced weight will overcome slight changes
in speed. It should sit and turn level to
prevent distortion of the music, and poor
tracking of the stylus in record groaves.
Any unbalance of the turntable will produce
rumble and rapid bearing wear. The drive
shaft and linkage that connects the motor
to the turntable are vital links. The use
of belts, pulleys, or excessive use of spring
tension add to the possibility of slippage
and breakdown in frequently used equip-
ment. Belts and pulleys are completely sat-
isfactory for limited use by the non-critical
music fan. Professional changers and turn-
tables are gear driven which is preferred
for units in continual or critical use.

The spindle and record dropping mechan-
ism control the life expectancy of vour
record and its vital center hole. A bent
spindle, with pusher-type platform, is
preferable. It has the gentlest touch and
changes records with a minimum of clatter
from discs striking the turntable.

An inter-mix changer mechanism  that
permits the interchangeable playing of 1o
and 12-inch records will add much to your

enjoyment. Interchangeable  spindles  for
45 rpm rccords are preferable, rather than
discs or slip-on spindles. They will pro-
vide better tracking and pitch, since therc
is no “run-out” or imperfect centering of
the small size record.

The tone arm is not just a means of
suspending a stylus on the record. Its
shape (in the better changers) is designed
to describe an arc across the fecard. Short-
ness of the arm is offset by ity slope, which
permits the stylus to stay at the proper
angle of the record groove ?vhile playing
the entire width of the record. For this
reason, a well mounted tone arm should be
light and rigid, of metal rather than plastic.
Its action should be positive, yet smooth;
and its movement towards the record’s
first groove, as gentle as a kiss.

The pickup cartridge used, \whether it be
crystal, ceramic or magnetic, will deter-
mine the range and quality of your music
and the life of the records, especially the
microgrooves. A changer whose tone arm
is designed to accept imterchangeable shells
(and cartridges) allows a wider sclection of
professional pickups and saves replacement
stylus costs. An important point is to in-
vestigate both the single play turntables and
changers before you deeide which would
be best for your installation. [ ]
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play turntables

Jerry Franke

o

Typical turntable is W eathers unit which in-
cludes amnplificr, pickup and movable base.

TO THOSE WHO are blessed (or
cursed) with an ear of perfect sound com-
prehension, a “single-play” turntable be-
comes a “must.”” lts superior compliance
and tracking, quality construction, hushed
motor and zeroed-in tempo are of broad-
cast quality and ability.

Since only a single record is played cach
rime, the weight-load of multiple records
and lopsidedness of the weighted spindle
are no longer factors. The slippage of
record on record is absent, with vibration
and resonance lessened as well. No, it won't
play for five continuous hours. But with
the advent of 12-inch long-playing records,
anyone can move at least once cach half

Modern office includes single-play turntable. California Sound Products, Hollywood 46, Calif.
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hour. Efficiency is exchanged for con-
venience and repair bills are cut to a mini-
mum. Turntable arm construction is finer
and the arm, being longer, brings about a
better tracking angle while staying in the
groove. The lower stylus and arm mass
improves tracking with lighter pressure and
wearing on the record.

The first noticeable difference between
turntables and changers is in the materials
used and the precision construction through-
out the unit. The stronger and more rigid
single-play chassis has less chance of twist-
ing and losing its dclicate assembly  re-
lationship, with resulting rumble or wow.
Close machining tolerances are held for the
various rotating parts and tempered motor
shafts. The lathe-turned  dynamically-bal-
anced aluminum turntables prevent hum and
flutter. Exera heavy rims create an cffect of
Aywheel balance. Precision measurements
arc used in centering the shaft so the table
always revolves the records in a perfect
circle. Dynamic balancing and hand con-
struction increase the cost, bur give the
precision of a fine watch to record playing.

On some models is found the fine hys-
teresis motor with a cobale rotor in solid
form. The solid rotor provides smoother
performance and  power than  the usual
laminated metal rotor. This type of syn-
chronous motor maintains perfect pitch and
tempo under abnormal conditions of heat,
load, and fluctuating power line voltage.

With a larger and often dressier shock-
mounted  base, turntables often  achicve
better appearance as well as improved per-
formance. Since the tone arm is a separately
installed part of the turntable assembly, a
wider choice of precision arms is available.
To serve the needs of professional users,
scveral arms can be mounted for varied pur-
pose use, including the new binaural arm
which cannot be used on a changer.

Proponents of the various arm  makes
are willing to defend their choice to the
dcath. Since arguments are for the purists,
let’s leave it to them and describe a repre-
sentative group of turntable arms.

A gl

The Pickering arm is one in which the
vertical motion of the pickup is suspended
from a rigid arm. Because the pickup is
centirely free of the total weight of the
arm, it allows the playing of even a warped
record with good tracking. This is due to
a wrist-like movement of the cartridge and
a tracking pressure of only four grams
weight. Even though the grooved tracks are
small and side movement is rapid, the
groove walls can easily vibrate this pickup
of low weight; hence, excellent compliance.

The Gray Viscous Damped arm is light
in weight and of excellent balance. It has
the happy factor of arm resonance (vibra-
tion) virtually climinated by the use of
liquid damping similar to an automobile
tubular shock absorber.

e relatively new  Ferranti arm, de-
signed by  Williamson of amplifier fame,
alrcady has its proponents due to low mass,
high compliance abilities from its ribbon
design, and remarkable tracking ability.

The Fairchild arm was originally de-
signed for professional broadeast use and
utilizes a dynamic moving coil pickup. lt
is a special purpose arm that requires a
step-up transformer or a high gain ampli-
fier. The Fairchild provides excellent fre-
quency response with extremely low noise
level, This is not an arm for amatcur use.

I'he Weathers Cartridge and arm is an
unusual pickup assembly. It utilizes I'M
(frequency modulation) by taking sound
from the record and imposing it upon
an  oscillator-demodulator  FM unit. The
Weathers arm is cxtremely light as the
entire assembly weighs only six grams. Since
the arm uses a small sable brush ahead of
the stylus, the brush absorbs weight from
both the arm and stylus. The stylus weight
on the record is about 2 grams. Record wear
is negligible, yet trackin