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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 electronic components you have
custom installed at home, HIGH FIDELITY
will provide magnificent living music for
your leisure hours of relaxation.
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A new Trend Book showing you
how $o enjoy the ultimate in
music at lowest cost.

Containing a brilliant foreword
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 o few easy-to-use
tools you can install

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.

Remote Control Unit

Dozens 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.
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“HIGH FIDELITY

1s my favorite hobby,”
s@ys musician

LES BROWN

“Do you feilows really like music?” is a
question | hear at least once every day.

The only way | 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 cxtra rooms for their
growing families. But when the chips are
down, nwsic is their first love and will no
doubt be their last.

The band producing my music has had a
wonderful way of living for the past seven
vears. For nine months cach year we spend
most of our time in California, playing the
Bob Hope radio and television shows, Along
with Bob, many days are spent rccurding or
transcribing, together with movie studio calls
and other television appearances. The boys
are also kept busy with our dance engage-
ments at colleges, service camps and ball-
rooms. An average of six airplane trips are
taken cach 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 Furope, 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-

in the

tertain  over §00,000 service men
Orient and adjacent areas. Bob has often
referred to the Korean trip as a “Sent-
mental Journcy,” which vou may remember
as the title of our themie song. When this
song was written, | certainly had no idea
that places with far-away sounding names
would eventually be musical memories. My
bovs know Guam, Saipan, Scoul, Taegu,
Pyongvang, Tokyo, Paris, Berlin, Wiesbaden
and Frankfurt almost as well as they know
their own Hollywood Boulevard. ’

In Hollywaood, 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 Pittsburgh  Symphony
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 [ can explain
is to speak about personal preferences. In
our band we have extremely well-schooled
musicians, but believe me, tone is my prime
requisite in hiring a new man, Bv tone 1
mean that big, warm, round tone that gives
our band a sound unlike that of anv other.
Musical technique, as such. is not o 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 technical 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
projects. The routine of record production
is somewhat like this: After the music has
been sclected and a recording date decided,
men of the band begin arranging the music.
This means that cach one of the simple
popular songs we record is rewritten to suit
the ability and instrument of everv man in
the band. Fach musician has his own
separate copy of the music from which to
play. After this come hours of rehearsal to
perfect the composer’s musical thoughts;
fitering them as little as possible to suit
our stvle of music.

Finally. the recording dav arrives. Scveral
hours ahead of time evervone 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 general doing cverything possible to
make our life miserable—and produce the
very best record. Finally evervthing scems
set. and we run through a number for the
benefit of recording enginecrs. This first
tape is plaved back. \We all listen to the
piece and pick up bloopers that might have
occurred. Again the music is recorded and
played back. Sometimes a second try doesn’t
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quite sound good cnough. A third record-
ing. even a fourth, and we keep \vorking
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 vou.

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. Alusic, 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. \VWith it you create, vou bring joy and
happiness to music lovers evervwhere. And
vou always have that warm feeling of ac-
complishment so important to any arist.

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, I can assure you
that every phonograph record vou buy rep-
resents :more in the way of artistic expres-
sion than any other popular art medium
available to the public today.

As a music lover, I wish that you could
visit myv 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 GATLES ro 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 grearest
artists of the past and present. They have
been brought together from all over the
world to sing and play for yvou the music
vou want to hear. Here is truly onc 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 vour first record purchase,
and how much you plan to invest in future
additions, there are a few questions which
should be sertled right from the start,

What kind of a record collection are vou
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 tvpe? Are vou going to feature mainly
recordings of music which vou alrcady
know and have found to vour liking, or do
Vou want to take advantage of vour chances
w 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 collec-
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 tme and aguin.
Therefore, we should leave for a later date
those items which we may cnjoy hearing
once in a while, but which are not suitable
as a steady listening dict. 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
selection which satisfies our desires for nov-
clty and msical 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 control section.

vou tell* The reviews which vou mav 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 blindlv. Their advice wil! save vou
ume in marrowing down the ficld to a grbup
of two or three topnotchers. However, the
final choice should be vours, and vours
alone! After all, you are spending hard-
carned dollars and vou will do the listening.
Judge cach record on its own merits and
don’t take anything for granted. Toscanini
may be the greatest conductor, Harrv James
your favorite trumpet player; still, is it not
possible that another famous conducror, or
cven a ver unknown one, turned in a per-
formance which was better. or more to vour
personal taste? Perhaps a newcomer might
play the trumper stll more brillianty than
Harry James. Of course, it is possible; and
selection of records based merelv on names
of artists is just as dangerous as any other
form of bias, .




You cannot possibly hope to own the
best recording if vou try to make your se-
lection in a hurry, or, stll worse, by order-
ing it “sight unheard.” When you 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 to 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 vou impartially which record-
ings are worth considering, and some of them
allow customers to cxchange a record should
it fail to come up to expectations.

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

No record will afford you lasting pleasure
unless you protect and treat it well. Records
arc 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 your needle! You can wreck any record
the first time you play it with a worn or
improper size ncedle. There are no “per-
manent” needles. And even a diamond point
will wear out eventually. However, a dia-
mond will last at lcast twenty to thirty
times as long as a sapphire tip, yet costs
only what you would pay for seven or eight
sapphire needles. In the long run a diamond
needle is not only the best, bur 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 hold 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 carefully with
a just barely damp, lint-free cloth or cham-
ois as shown on pages 96 to 9.

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

3. Never stack records on top of each
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 sure that they stand upright
and not on a slant, or rhey may warp. [ ]

Books and fine music belong togetber. PHOTOGRAPIIS FROM GATEWAY TO MUSIC, LOS ANGELES §




makin g records

Capirol Records, lnc.,
Hollywood, Calif.

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 1s a maze of skill and
art for use in your home.

Nearly all newly recorded music is raped.
The arust can listen to the music immedi
ately after it has heen recorded without
any loss of quality. Once approved, thi
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 1s coated a fine laver of meral, which
when stripped from the master, is used to
produce a stamping disc. A\ stamping  disc
is a merallic reproduction (in reverse) of
the phonograph record you will buy. Used
somewhat hike a watfle iron. two of these
heated miasters press a slab of vinvlite plastic
between them. This picce of plastic picks
up cvery uny tonal indentation. \When
trimmed and packed, it is the inexpensive
carrier of fin¢ music into your home. ]




Junior disc jockeys
The Children’s Record Guild, N.Y. 13, N.}.

IODAY’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.

WWe're not for a minute belittlin® the sooth-
ing cffects of a mother’s lullaby ac bed
time. Bur let us face it. Mother may some-
times hit a sour note, or sing off-key. And
when it cones 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 sane solution!

But no more—there’s a children’s record
on the market to mect most situations. And
in addition to keeping the kids entertained,
most of these records are calculated to
ven 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 arc clamoring for them, is the fact that
the children’s record industry is now called
the “Billion-Dollar Babv-Sitter!”

One proud father said, I never knew my
boy was interested in ships till we plaved
a record calied ‘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 thev
own and operate their own record players.

A rideens 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 cowbov” records.

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

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
voungsters 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 enterrainment center. 8

lere’s a slick trick. Slipping and sliding
just like real live seals, with 1music for fun!

tlA;

No organ grinder, but a catchy nonkey
song makes these little “monkeys” take off.
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fidelity and illusion

Hl(}ll FIDELITY is a qualitative ex-
pression, and because there is no pre-
cisc measure of it, it has many definitions.
They can be summarnized, however, in one
statement: the purpose of high fidelity re-
production of music is to recreate as per-
fectly as possible, for the individual listener
in his home, the illusion of the most care-
fully staged live performance.

We use the word illusion intentionally.
With certain types of musical sound it is
both possible and desirable to reproduce the
original with such accuracy that even the
most sensitive car finds it practically im-
possible to distinguish the original from its
re-creation. With other types, it is technical-
Iy possible, despite difhculties, to reproduce
the original, but to do so 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, playved 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 room, it is
obvious that even the fragimented sound of
the musicians tuning their instruments would
be shattering in its impact.

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

by Charles Fowler,

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

The problems encountered in the achicve-
ment of this goal fall into two areas: the
recording process and the reproducing proc-
ess. To obutain the best illusion in the home.
we st understand both.

If the enginceers 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 difh-
cult, to record and reproduce any type of
music with perfect fidehity.

But let us examine agni‘n the problem of
the grand piano. If we put it into a small
living room, say twelve by fifreen feet, the
loudness is almost unbearable. The sound
of every note bounces around within the
room untl an arpeggio becomes a blurred
din of confusing sound.

If we transfer our concert grand to an-
other living room, one with dimensions of
approximatcly thirty by fifty feer, we can
establish a whole serics of fistcning condi-
tions, cach of which will flaver the sound of
the piano—slightly, perhaps, but discernibly:.
For example, our imaginary living room
might be sparscly furnished, ‘with the piano
in one corner and a pair of chairs for us to
sit gn 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 bookeases, hang pictures and drapcries
along the walls and over windows, and ar-
range enough folding chairs to accommodate
forty or fifty people. Before the people

Editor of Hicu FipeLiTy N AGAZINE;




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

But if we were to record under one 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 particular record will be
played back. It must guess the size of the
room, its shape, its furnishings, the number
of people listening, and even 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 mwlti-

ple speakers and the finest of clectronic
cquipment. Given these two extremes, it is
certain thar what sounds listenable on one
type of plavback equipment—what creates
as nearly as possible the illusion of live
performance—will sound vnpleasant and un-
real on the other. And between these two
extremes of reproduction lie an infinite num-
ber of variations and murations.

Thercfore the recording company must
first create, in its mind, a typical listening
room fitted with typical playback cquip-
ment, and then tailor the oniginal sound ro
suit those conditions. Thus, in making a
record the company says, in essence: “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 sece 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 especiallv high quality. This im-
provement in the prevailing histening 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 each must receive
different treatment. It is not advisable to
modify the sound of an orchestra and then
emiploy 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 itsclf 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
are concerned. Compare, for instance, Art
Tatum with l.es Brown, or a \lozart 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? Are
we supposed to be listening from the first
row or the fifteenth? These are questions
to be borne in mind when listening to a
record such as this, which contains many
excerpts from varving tvpes of music.

So far we have been discussing almost
exclusively the recording hnk in the chain,
The reproducing link is cqually important,
If it is a srrong 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




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 clements to
be considered in the reproducing  equip-
ment. Principal among them are the pickup
and its stylus, the loudspeaker and its en-
closure, the amplificr, and fimally, roomn
acoustics of your home.

It is quite true that room acoustics are
scldom thought of as part of the high fi-
delity system itsclf. Nevertheless, they are
as important to correct sound rcprnduc(ion
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 cffect 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
peculiarities in individual listening  condi-
tions. The recording compay'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
deal 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 bevond 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 use of
this record.

Certain  technical characteristics of the
components in a sound reproducing systemn
help to define its quality, One of these is
frequency range. An engincer says that every
pure sound has a frequency. stated in cycles
per second; a mwsician says that every
sound has a fundamental pitch. The range
of frequencies which the normal human ear
can hear is from 20 cycles per sccond to
15000 or more. The frequeney 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
cquipment.

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 matter. It is here that cabinets reso-
nate, tending to produce what is known as
“juke  box  bass,” and speakers lose cth-
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. T'he 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
cveles per second, for the sound from the
string bass 1s made up of pure sound plus
nany harmonics, or overtones, Hence, for a
final test, musical sound must be used in
conjunction with the pure sound gener-
ated i 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  scaring  strength—is
not in itself an indication of High Fidelity.
The word “fidelity™ applies to the entire
range of sound. Reproduction miust be faith-
ful to the original not only at 10000 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 “flatness of frequency response.” The
*juke box bass™ mientioned above is an indi-
cation of lack of fidelity, since it overem-
Phnsizcs one portion of the sound spectrum
m comparison with others. Flat frequency
response of the high fidelity svstem can be
judged by listening to an orchestral selee-
tion and determining, as carefully as possi-
ble, if the batance between instruments is
approxnuately 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 DIMENSION AL
SOUND, a Capitol Records albumn created for listeners finding special delight in fine music.




Distortion is another ailment of sound
reproducing systems. It takes many forms
since. by definition, distortion is any varia-
tion from the original. Two types of dis-
tortion can be heard fairly distinctly with
musical material. One is the production of
new frequencies or sounds by the system it-
self. Such distortion can introduce dis-
sonance which the recorded material does not
contain, thereby blurring ensemble sound or
altering the distinctive quality of an instru-
ment playing a solo passage.

A second type of distortion is caused by
the system’s inability to reproduce certain
tones. It occurs at loud volume levels and
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can be heard particularly in the low fre-
quency region, becoming most apparent if
the controls are adjusted to give maximum
cmphasis to the bass. A very low note may.
for instance, actually appear to change in
pitch if greater volume amplifies an over-
tone more than the fundamental tone.
There is little that is more gratifying to
the music listener than a really good record-
ing played over a fine high fidelity system.
It is the goal of the high fidelity enthusiast,
of the recording company, and of the high
fidelity equipment manufacturer to help
more music listeners achieve this ultimate
satisfaction. n
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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 cars,
be they “golden” or base metal.

Rack-assembly of High Fidelity units is
onc of the fastest growing hobbies 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.

ITigh Fidelity at low cost is available to
everyone. $i159 will buy a good record
changer, AM-FM radio with built-in 10
watt amplifier, triple play magnetic  car-
tridgc, and a rz-inch extended range speak-
er. 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 a closet or cabinet
already used in the home for storing un-
wanted articles.

A high quality “self-assemibly” kit on the
market for $:75 consists of an AN-FM
tuner, 10 watt amplifier, automatic changer
with magnetic pickup, 12 inch coaxial speak-
cr, 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” vour present radio-phono com-
bination (if the cahinet is worth your trou-
ble). Replacing the present single speed
changer with a three speed automatic unit
would be the logical first, and casiest 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 1 buyv?”

Is this to be a make-shift improvement
to what vou 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 8000 cycles pEr
second) at a cost of around $30 plus vour
labor of making the installation,

An automatic changer, with a better mo-
tor, and ceramic pickup with a range of s50-
12,500 cveles, would cost from $50 to
$60. A hetter quality changer with a four-
pole motor, better tone arm. interchange-
able heads and weighted turntable, is in the
$70-8iz25 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-
changceable 45 rpm spindle to play 45 rpm
records, about S: 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 vour choice of components
and check the family budger carefully.
Should you plan further additions- to y()l'll‘
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.




Typical

HIGH FIDELITY
LOUD SPEAKER

Installation

showing interc

MICRO INPUY7

cables

USE i
CINCH M-9%
PLUG ON Y
CABLE ENDS
—
ANNOUNCE DR Pa

onnecting

Kf oz
7 MICROPHONE IF
A
ZZ T DESIRED
e RECEPTACLE ‘ :
SPYOLY 8C uomo(.uv"(n-’\ ; 12 8 s [
gt ) R
"“JUﬂL” I\N® (§ 9 'WJ
- -~ © O %
PILOT LIGHT - o mnvn 17¥ 30-400¥C l-,. .0 y ki t PLUG INTD AMPLIFIER
P /7 WU OUTPUT OF TUNER —
(e
IF = T,
- CONNECT TD - S ‘
q USE ONLY LO- CAPACITY,
b l I et SMIELDED, SINGLE CONDUCTOR, / ”
) ok 2 s MICROPHONE CABLE - SHORT- y
Y ViSE ST POSSIBLE LENGTH.
{ FM-4M TUNER
PLUG IN RECORD PLAYERS, TUNER, P
T}lj&l’ﬂOR e LAYER .
T 3,
PLUG INTO INSTALL SWITCH TO ) J
EXT AMPLIFIER OR SHORT-CIRCUIT PICKUP g 7
MONITOR oR CABLE— NECESSARY ONLY WHEN BOTH —~,
Jacx il ag inpuTS :
RECORD- -
ING
CHANGER
292 PLUG INTO INSTALL SWITCH TO OPEN- % 2
. EXTERNAL CIRCUIT PICKUP - NECESSARY .| © )7
I :lsgfﬂo% gNlEV VSIHEN BOTH MAG. INPUTS B3
= RE USED. -
RECORDER RADID-PHONO
INPUT )
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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 sealed. You can now pick up the
full range of music from your record with
the newly installed Hi Fi changer. But your
present amplifier stll is limited in tone
range, as is the old speaker system. New 10
watt amplifiers are available at about $jo.
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, rumbles 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 to separate the high and
low tones being reproduced.

Don’t put a new speaker into the old
cabinet; vou need a minimum of four cubic
feet enclosed behind a r2-inch speaker. The
speaker section (pages 48 to 61) comtains
plans for enclosures. Home construction kits
are priced from $18. So, “go shopping”;
rcad 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

& ¥ o

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 leamned 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

Hi Fi speakers about $:20.

cost as little as $40 and sall
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ready made Hi Fi

Jerry Franke

Today there are 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 stvling 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 ncedle 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 tone
from your music. The radio often had a
simple production line chassis with a small
record player amplificr 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 mwsic fans. Broadcast music was
also of poor quality because the usual ANl
(standard) radio transmission is only around
50000 cyeles per second. Network program
quality was also cut off near this figure by
telephone feeder lines. Later when FAL (fre-
quency modulation) radio was added to the
phono-cuml)inntiun, the amplifier and speak-
er system proved itself inadequate to re-
produce FAT's full range of mwsic.

$1250 Home entertaimnent center by Zenith,

Great credit should be given to Dr. Peter
Goldmark, who produced the Columbia 360
table model phonograph. Released to the
public in carly 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 ficld that
had been only for the sclect musical con-
noisscurs, audiophiles, and sound engincers.
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 cach 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. It should be pointed out that
use 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
clectronic equipment. It is often placed into
wall-baffles or corner enclosures matching
the decorative scheme. The speaker itself is
usually the type known as coavial. 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 separate smaller
tweeter 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 Si50-$:200 price range you can
find a multitude of table models. Many
use the new ceramic pickups, a t\\'()-p()l‘c
motor, and offer 5 to 8 wate amplification
with two or three spc’nkcrs. The speakers
are usually two 6-inch “woofers™ and a 3-
inch “tweeter.” These are seldom in an
acuusticnlly designed enclosure, due to space
limitations. Or, you may  find the newer
models which use an 8-inch extended range
speaker in a rather adequate batfe, some-
times with the tweeter added for the final
touch of high fidelity sound reproduction.

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




\leditan price Kelton Hi Fi phonograph.

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

In the >00-8300 price class, phono-
onlv consolettes reign. Often they are en-
larged table models with built-in speaker
enclosures on wooden or wrought ron legs.

The 8- and 12-inch speakers are out
in force and emphasis is on better furniture
stvling. Unfortunately, quite a few standard
and unbatfled 12-inch speaker assemblies are
crecping into this field with unwarranted
claims of High Fidelity sound reproduction.

In the $Boo-$1,200 price class are the
factory’s best attempts at professional full
fidelity mwsic systems. However, too often
the cabinets are oversized picces of furni-
turc constructed to house adequate enclo-
sures for the two-way speaker svstems. The
changers are better, with four-pole steady
running motors. Magnetic pickups with in-
terchangeable heads are used with sincerc
attention paid to high quality. The AN-FAM
tuners with equalization controls and sep-
arate powerful amplifiers are equal to the
best comiponents available.

Sce 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 (vour

Here magnetic pickups are used, often with
idequate front-end controls and record com-
pensators for playback control.

cars), in spite of all the advertising claims
that you may read. Buy what sounds best
—when playing in your home. ]

3-Speed fully automatic changer

provides ¢ bours continuous play.
Plays 7", 10” or 12" records at
335, 45 or 78 rpm speeds.

-

Stnple “on-off”
switeh with volume control; sepa-
rate bass and treble controls; and

individual record compensator.

operation — an

Variable - reluctance  cartridge.
Baton-type design with dual sap-
phire-tipped styli for either micro-

groove or standard record play.

Amplifier  bas  premnplifier for
variable reluctance cartridge, with
10 watt peak, and less than %%

barinonic  distortion at 6 awatts.

&

Speaker baffle features a tuned

acoustical slot to reinforce the
l rich bass and clear treble frequen-

cies of modern Hi Fi recordings.
Five position recotd compensator The oversize, specially wmatched
switch, includes two scrarch filter direct - radiator  extended range

A\\
N
loudspeaker is equal to the task
MITCHELL MFG. CO., CHICAGO, ILL. of all

settings for moisy records. Fron
handling volume levels.



N order to undenstand the reproduction
l of sound, we should first read a lirtle 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 wates generated in air are some-
what the samic as waves formed by dropping
a stone in water. If a small stone is dropped
into 2 puol of still warer, waves will travel
in all directiuns away from the point of
impact. If, instead of 2 small stone, a large
rock were dropped into the water, the wates
would be higher. The up-and-down mienc-
ment of the water represents the amplirude
or strength of the waves. Sound particles
of disturbed air, moving up. down, and
across somewhat as the waves moved, hter-
ally bump onc another as they travel out-
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. T'his is
known as a differcnce in pitch. This varia-
tion of pitch is caused by ditfering amounts
of sound waves passing 4 fixed pont 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 bottonn i
referred to as the trough. One complete cyele
(wave) begins at a still point, builds to a
crest, passes down through the sull pont to
the trough and nises to the sull poine agamn.

HOW
HI FI WORKS

Jon F. Byk

Wave length
one cycle

Sine wove

«— Amplitude .5

Thus far we have been deseribing pure
sound waves of a specific frequency. Thes
are sumuple sine waves and are illustrated
graphally above. We rarely encounter this
type of sound m nature. Sine waves or pure
sound of a speafic frequeney can be pro-
duced by striking a tuning fork.

Because ~sound s gengrated by miechan
ically caustag air particles to vibrate, the
frequency  Gmusical pitch) 1s determined by
speed (cyveles per second) of the vibrauons.
I we double the speed of vibrations (fre-
quency) we rase the pitch one octave.

one cycl

Middle C
1,000 cycles
per secand

—— one cycle —>pe——— one cycle —

2,000 cycles
per second

Loudness is relative to the strength (am-
phtude) of sound. The amaunt ot change
which causes a diwcermible difference in loud-
ness to the human car s called a Jdecibel.

€ cbove middie €
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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 scparate 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 (sin@) = — — —
Resultont

Sine wove os modified by secoqdovy
vibrations (hormonics or distortion)

The usual beginning of reproduced sound
is the mucrophone, a mechanical  device
which changes sound vibrations into clec-
trical impulses. Microphones employ a sen-
sitive metal dinphragm. or ribbon, which vi-
brates from sound pressure traveling through
iir. When the diaphragm or ribbon vibrates,
small electric currents are developed. The
cleetrical impulses gencrated by a micro-
phone must be amplified for broadcast, re-
cording or nstantaneous use 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 diaphragmi or ribbon. We have only
changed sound vibrations into clectrical im-
pulses capable of amplification.

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 dist()rting the reproduced sound,
is a measure of the amplifier quality. The
simplest amplifier is an clectron tube called
a triode (three element) tube. In this tube
are clements known as the carhode, 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 released. The cathode is gener-
ally coated with a compound which emits
clectrons more rapidly than bare metal.
Within the airless electron tube the plate,
which carries a positive electrical charge, is
otfering a powerful attraction to the invisi-
ble cloud of negatively charged electrons
emitted by the heated cathode. Thus elec-
trons ly from heated cathode to positively

Positive grid

Cothode

[¢upr]

Current source

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

Common sounds range widely
when placed on 1he

decibel scale used

to measure high fidelity units.

Decibels INTENSITY OF SOUND
130 o p
- Threshold of poin
120 -
UL - Thunder
100 A |- Subway train
90 - - Moximum level orchestral music
80
70 - Orchestral music
60 - Conversation at three feet
50 -
40 -
30 -
- Backgraund nojss
20 F Quiet residence
10 A
|- Threshold of hearing
o L

Speaker
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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 electrical voltage to the grid
is negative, it repels the clectrons before
they reach the plate. Consequently, the plate
does not reccive any clectrons and the out-
going plate current is reduced. When the
grid voltage is made positive, the grid passes
many electrons to the plate, and outgoing
plate current (to speaker, ctc.) greatly in-
creases. Therefore, when a weak signal
(from microphone or record) passes to the
grid, the grid is negative (repels clectrons)
or positive (attracts clectrons) in propor-
tion to the weakness or strength of the in-
coming electrical impulse. A weak incoming
signal (voltage) applied in varying strengths
to the grid, is able to control a large amount
of outgoing plate current. Becausce this strong
plate current is a powerful duplicate (con-
trolled by the grid) of the original incoming
signal, the tube is called an amplificr.

bépeaker

Plate

Negaotive grid

m Cathode

Current source

Radio waves are caused by clectrical 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 1o0go feet per
seccond through the air.

Radio stations generate clectrical vibra-
tions on their assigned frequency (640 ke,
etc.). These oscillations are  broadcast
into space from the sration antenna. The
radio signal reccived by your antenna is of
the order of a few microvolts (millionths of
a volt) and must be amplified through sev-
cral stages to be uscful. In standard AN
broadeasting  (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,

Standard AM broadcost waves

Unmodulated radio frequency (RF) carrier

AVAVAVEA

Audio frequency (AF) moduloting
wave from microphone

Amplitude modulated (AM) RF wave as broadcast

In M (frequency 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 ditference in
volume between loud and soft passages s
nearly identical to the original), and there
15 no compression effect or loss of extremely
high or low notes.

FM broadcast waves

Unmoduloted rodio frequency (RF) carrier

NN

Audio frequency (AF) modulating
wave from microphone

Frequency modulated (FM) RF wave as broodcast




! YOU MISS THIS
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Although musical
instrumients produce
only a narrow
range of rone, their
overtones and
harmonics create the
timbre and presence
e associate with a : |
fine composition.

7ENITH RADIO, CHICAGO

30 50 too

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
siimilar 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 entercd 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
clectro-mechanical  reproducer  of  wavy
variations in the grooves. As the ncedle
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

RANGE HIGH FIDELITY
T Tvoumiss s

7000 10,000 12,500

coupled to a crystal clement, or movable
coil suspended within a magnetic field.
In either unit, vibrations of the necdle 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 2
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 clectronic chain of a home
Music systent. [ |
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Weingarten Electronics, Los Amngeles 46
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N UNUSUAL and attractive Hi Fi in-

stallation in the contemporary mood.
The tuner and amplifier controls are within
casy rcach for a reclining listener, while the
brass-finished knobs offer an accent note to
the naturally finished tropical hardwood
panels. The three pancls above and to the
left of the control panel swing open to lots
of record., or what-have-you, storage spacc.
A small gap between upper and lower pancls
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 rescr the pliyer

Here's another installavion with the ngh
speaker location that’s becoming so popular.
In this case, the large extended-range speak
cr supplics a decorative balance for the con-
trol panel in the corner.

r-\ _Speaker
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}
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Record Player
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HOME

I'ven more important in this installation
is the need to spread music throughout the
most lived-in area of the house. The board
and batten cciling should diffuse sound suf-
ficiently to avoid any “hor spots.” A low
partition berween room areas permits sound
to flow into other sections, bringing pleasure
wherever vou may be. Serious consideration
of this corner, other than just as a Hi Fi in-
stallation, discloses some often o erlooked
decorative principles important to contem-
porary architecture and furnishings. Utiliz
ing three basic art expressions (form, color,
and texture) the architeer and  decorator
have crcated a rare example of the three-
wav harmonious conibination.

Smooth stone flooring is tempered by a
rough-textured  rug,  while  mellow-toned
wood pancls furnish color and texture. The
rough fireplace stone contrasts with both
the Aoor and lovely narural copper wood-
box doors. Reetangular forms are broken by
1 well-chosen location of the speaker cir-
cle, plus the conversation producing pattern
of Hi Iy controls. This is truly modern liv-
mg at its best . . . living thar is completed
by perfect reproduction of perfect inusic. =
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apartment wall

IN THIS APARTMENT, where space
was at a prcmium. the entire wall area has
been utilized with a “building-in” technique.
Here the High Fidelity home entertainment
center provides room for music and enter-
tainment 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 progranis,

The television set may be slid forward on
concealed tracks for servicing or removal.
An unusual automatic phonograph operates
by remote control, and will play up to :00
selections with one loading. It, too. moves
forward on conccaled rollers for servicing,
lubrication, or necessary adjustments. The
usec of louvers both above and below this

INSTALLATIONS
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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 entertainment to a bare minimum.
The upper portion of this control cabinet
uses an AN-FAL tuner with preamplifier
section incorporating the basic volume, tone.
record compensation, and input’controls.
Through the use of connecting cables, this
control cabinet may be placed anywhere in
the room. [ |

Vinthorne Music Co., Los Angeles 6, Calif,




ladden anplifier

MANY HOME decorative treatments do
not provide room for either speaker or am-
plifier installation. Yet, the true Hi Fi 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
air beneath the floor.

The control system for this unique home
music center is located in the top of the
shelf in front of the right hand bookcase.
Radio. tuncr. amplifier and record plaver
may be all controlled from this one central
position. With carcful planning. this home
music svstem has provided the ultinmate in
entertainment, while in no way detracting
from the charming decorative scheme. =

Stepbens Tru-Sonic, Culver City, Calif.

decorator .s‘//\-/ul

ORIFNTAL touches provide a maodemn
hackground to an evening of relaxation for
voung carcer women in this bedroom dec-
orated by Lleanor l.ee, American Institute
of Decorators. A corner panel not only
contams the obvious television set, but also
has a player and amplifier. The speaker for

Speaker

Amphifier

this interesting honie music  installation is
behind gnll cloth located immediately
above the television ser. The black statue
n front of the speaker m no way destroyvs
the sound quality. Grill cloth is the same
color as the walls, and créates an impression
of solidity not often found in such mstalla
tons. An mteresting feature s that the tele
VISION SCT I8 Ot ¢Vve |c\c| \\'h(‘n \'iC\\'erb are
seated on the couch [ ]

Metropolitan Living—1954; Eleanor Lee, A.1.D.
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pract wal v

WITH AN AMAZING variety 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 vet within reach,
answer for those who enjoy their well-
earned, end-of-the-day comfort, Remorte
control television units are skyrocketing
saleswise cvery 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 tn 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 series 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 Jocation. Mounting this picture on a
plvwood backing and hinging it to the wall
solves the “cold glass” look for this viewing
area. The plywood backing panel is held in
place by a magnetic latch when the set is
not in usc.

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 cabiner, perforated composition
board doors have bheen added to complete
the appearance of the “package.”

All necessary controls for television are
contained in a novel and unobtrusive natural
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, finc art ... the mellow
bookish scent of antique leather and the
lines on everv page berween.

Apprcciating 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 these
components just as they arc arranged here
a remotely controlled television ser, an ANI-
FNI tuner and amplifier, two record chang-
ers, and a large speaker enclosure.

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

sl 1
Lt Wb

it

deal of separation between sight and sound
l'l()\VC\ cr, some |)CI'S()”S adare not as Susccptl
ble to this lack of dircct audio-video rela-
tionship as others, and it may not be a
major faulr to rhe Listener.

The tuner and amplificr 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 «
pleasant background of F\I music, there is
little need for set or station adjustment
more than once or twice a day.

A touch of ethciency in the record player
arrangement should provoke some thought.
Athough a threc-speed automatic changer
1s installed in the lower cabinet, a 45 rpm
changer in the same compartent 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. \Vith such excellent 45
automatic changers available at very low
prices. it might pay to duplicate this ar-
rangement if vou have a large collection of
records at all three standard speeds.

Al components of the system are cov
cred by swinging cupboard-type doors when
not 1 active use. |)rCScll[ng 4 neat, 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;
Schueider-CGiarnier, A.l.D.

movable wall

THIS RELAXED living room atmosphere
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 enterrainment wall is not a
part of the permangnt structure, but has
been buile in without alteration to the apart-
ment building.
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Standing as it does free from a perma-
nent wall. the back of this unit has support-
ing braces for the remotely controlled tele-
viston set. However, in other installations
this could very casily 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 false 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 screen serves to disperse the
sound and create an ilusion 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 serious consideration if you
pay rent. Additionally, for the non-music
enthusiast, the same wall could support
book shelves, or dark room cquipmcnt. [ ]




colonial b('aul)'

A TWO-WAY installarton, television and
record player, that re-creates memories of
Colonial clegance. Using a hard-to-decorate
short wall between the fireplace mantel and
a hall door, the owner ser a good example of
what to do with this odd space.

The buttertly-type shutters fold back 10
cxpose a large screen television ser mounted
somewhat higher than average, an automatic
record player, nmpliﬁcr controls, and an ob-
vious low-mounted speaker.

Before vou 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 vou think it
might be clsewhere, 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
()pcrnti()n was concerned. It went into the
center section of the panel.

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

speaker would be in a tloor-standing enclo
sure. “I'he amiplifier controls were placed be
tween the speaker and record playe

Television sound s routed through the
amplifier and speaker; another reason for
speaker location. \When incorporating an ex
isting televiston set mro a T 9 sound svs
rem, never forget 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 car has only very slight
sensitivity to vertical displacement of sound.
but a great amount of sensitiviry to any
lateral displacement. To balance this unit
decorarively. an identical shutter on the op
posire 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
delightfully 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 area. The same holds true
for the three lower shelves and their vertical
dividers. But let's see what’s been done to
the equipment shelf and why.

Both the AN-FAl tuner and anplifier
have separate controls, the tuner being
mounted above the amplifier unit at the
outer edge of the cabinet. This puts all con-
trols up at an casy handling level for the
average person (and v lewing, too, when one
is station-secking)

The record changer and plaver location
is equally convenient. Give this some
thought when planning your unit. Nany 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 avotded, unless
physical properties of the cabinct prevent
use of another location. Besides, the most
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 out
of the ordinary. A small light brightly il-
luminates the turntable area, and a puli-out

Tuner

Record Player
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Amplher

board below the changer shelf furnishes a
temmporary resting place for records being
stacked on or removed from the player.
Often-played selections are stored to the
stde of the player, while albums and books
of single records arc 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 nearly identical
to a standard floor cabinet. A permanent
(screw-niounted) “door” covers the speaker
cenclosure, while buttertly doors before the
cquipment shelf prevenr 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 installation will blend magnificently;
another unit that may be built in when vou
plan vour new home, or just as easily in-
stalled in an existing knotty pmne wall. Uti-
lizing a complete home entertainment sys-
tem, AM-FM tuner. record plaver, and
television, this music wall will bring hours of
pleasure to its owner.

Fach component is a part of the whole,
yet may be plaved 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
cquipment section of the wall.

Weingarten Electronics, Los Angeles 46
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The speaker is located above the record
plaver 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 tcle-
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 vour
cves and ears at the same time. So. if you
are no longer using the original television
sound system. place the new speaker necar
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
roonm. -
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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
bafflc 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 set has been shd into position, and
could casily be removed at any time.

The counter top has not been disturbed
by the installation of an AM-FM wner,
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 are 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 cabinets, leaving
the entire forward area for its designed pur-
pose of houschold hideaway space. a

I‘ﬂ‘_‘-'a . | ‘ . = '
: ‘ W O - /1
— BN I > SR I’E(}\ lf"” :
r———l—-:—'L— - : o 1 ) o
L it i T
ann
LI o 7 .//{_!
==-:[‘~ '— —_-‘ —-—V‘ 4
—— 3 5 .
L5, ki ‘_/ ;
1 LDk 8 | b‘}
! N
“é/ v S AN S L /
X A AR T "N /

Altec Lansing Corp., Beverly Hills, Calif.

4
— l |
i Speaker @— T !
P |
— _|
[ |
Television — L !
] _The ”'D"' Tuner
L == \\i

!

L7777 774

Speaker
Chamber

VIO ISIIF4

31

AT,

,,
Q£

i =




Sl

o
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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 another.

This installation has skillfully avoided any
complicated or difficult rework of an old
style “built-in.” A large storage closet
behind the bookcase 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. If this
maintenance factor is disregarded, the loca-
tion is equally justified from a decorative
standpoint—their control panel balances the
large solid wood area presented by closed
doors of the television set. This effect is
brought to the absolute by the let-down
door of a record changer, plus the deep
mounting board for the changer mechanism.
A practical touch to the open television
doors is their ability to slide into the wall.
This eliminates a dangerous obstruction
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
advantageous by diffusing sound down to
car level.

\\’hct.hcr 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. [ ]




and for the new

AS MANY MODERN, popular-priced
homes seem to be designed by architects
who go overboard on hanging cabinets, this
mstallation 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.

The sidcboard type of cabinet may be
included in original house plans, or added
to an existing room with little or no diffi-
culty. When the doors are closed, the unit
becomes a good-looking storage cupboard
and gives no clue as to the “goodics” it con-
tains. It is particularly suitable to period or
transitional furnishings where its 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: one functional, one decorative. Al-
most perfect usage has been made of nearly
uscless space under hanging shelves, where
a chair would be less than practical. From
a decorative standpoint, the cabinet s
beautifully integrated by usage of the room’s
door molding for a cabinet basehoard. A
tiny detail, but well worth it.

The extended-range speaker installation is
practical and attractive, utilizing existing
space to best advantage. Mounted 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 casily accessible by removal of the face
panels and favorite records are always with-
in reach.

For the home with a long wall intersect-
ing a short window vall, it may pay to give
a second thought to this installation, even
without a ready-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 Aungeles 46
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FARLY AMERICAN blends with “Late
American” in this remote control television
installation. bven the strong light of the
photographer’s flash fails to spoil the ef-
fect of comfort this room presents to a
casual observer. Nor does the very large
screen 'V set 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” effect to a mini
mum. Planters on surrounding knickknack
shelves further push the screen into reason-
able obscurity when not in usc. The speaker
is placed under the set and behind shutter-
type doors.

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

T
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Such an area is usually quite a decorative

problem with this arrangement as one
answer. providing the rear of the set doesn't
project mto your neighbar's living room.

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

A remote control unit for the television
set can be provided in anv decorative forn.
It may be contained in an artractive box on
an occastonal table, or. as in this case. built
mto an end tible, completely out of view
when not being used

New maodels of remote control television
are withm the price_range of most people.
Remember. although manufacturers of the
rentote-type sets will furnish  delune cabi
nees upon request, most of rherr sales are
bare chassis. without cabinet. for custom
mstallation. So, in spite of the remote units
being available, vsuallv in 21~ to 2--inch
tube sizes. savings on cabiners bring the
sets down to a price competitive w ir|1~urdi
ATV SCIS PosSsessing a 21- to 27-inch tube

m an expenstve cabinet. [ ]

Douglas Roeseh Inc., Los Angeles -, Calif.




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 ecasily be built in existing bookcases or
planned in the original blueprint stage for
“from-the-ground-up” construction.

Beautifully grained hardwood formis the
neutrally designed double door panel, as
well as the side panels which are visible
from the room. In keeping with the idea of
unobtrusiveness, even door pulls have been
climinated—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 i1s one of the most attractive hinge
types from a decorative standpoint; it never
distracts the eye from the cabinet to which
it is fitted. In the second place, it offers
strangest support for open doors in the event
some thoughtless person decides to lean on
them!

Weingarten Electronics, lLos Angeles 46
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The tuner and amplifier are neatly mount-
ed 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 r12-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
seasoned woods are used in construction.
The absence of door pulls do a great deal
to eliminate curious but tiny hands from
the control panel. [ ]




the cost was $18.82

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

IF YOU'RE LIVING in the gramophone
age, you can do something about it. Take it
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 buile the installation
pictured here all alone, without help, advice,
example, suggestion, or experience.,

The materials (excluding the electronic
components) cost $i8.82, which included
the wood, hardware and finish. Aly tools?
Just what you'll find in any household.

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

My architecrural plans were strictly from
the scat of my pants. If vou're one who
likes 2 bedtime snack, you can understand
my progress. The darnedest sandwiches are
invented at bedtime. You just take what

comes natural. I'm not particularly recom-
mending this procedurc—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 cither end of the mantel
The filling eventually comprised a television
set, AM, F\! and short-wave radio, a three-
speed record changer, a speaker, a \lagne-
corder, and a pancl-control switchboard to
govern the alternate or simultaneous inter-
play of these units.

My soludon was panelling. I chose th
new combed plywood. It comes in 4x8 foot
sheets, of which two were required for my
job. 1 found !4-inch thickness just what I
wanted, For the framework around the cut
out pancls 1 used “back-bend.” It is cheap
and ideal. being machine cut with an insct
groove to let vou bend it.

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

Other purchases will be for brass round-

head screws for surfaces that show. assorted




plain flac-head wood screws. brads. nails.
hinges. You may latch the doors any way
vou choose, but T used a magnetic 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 casy to open.

For the record changer. vou can get a pair
of metal motor-board slide-outs. plain for
St.a8, or heavier ball bearing units for
S4.60. The motor-board itself can also be
bought ready-cut in either wood or metal.
I made my own from a piece of Z-inch
plywood found in the garage.

For the racks and supports behind the
panels and platforms. 1 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 picce of grass cloth only 29 cents.

And there you have it.

Stan Gordon

Magnecorder

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 IHigh Fidelity has taken a leaf from
the decorator’s book. and is using such en-
sembles in the mstallation of home music
and entertainment systems. The basic units
illustrated in this section are a small cabiner,
15 inches high, jo inches long and 20 inches
deep. A larger cabinet is 15 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 containing a tape recorder
and microphone is equipped with tambour
doors. This protects the equipment and docs
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-
er is always in the clear for loading and ad-
justing, but is thoroughly protected when
pushed back into the cabinet. A small cubby-
hole to the left holds the microphone, or ex-
tra tape and reels for the recorder.

Below the tape recorder is a larger size
Cal)ll]c[ C()n[mnlng an :mtoma[ic rccord
plaver, AM-FM tuner. and a prcmnpliﬁcr,
with the basic power amplifier hidden be-
hind a grill on the right. The automate rec
ord changer base pulls forward on concealed
rails for loading and adjustment. T'he A\
FA tuner and all interconnected apparatus
is controlled by the preamplifier section in
the base. Dials on the face include control
for volume, treble, npare sources (AL
TV and phonograph), bass, tuner, dynamic
level. record turn-over. noise suppresston,
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 s placed an
automatic record changer, an AV-FA tuner
and associated preamplifier connected direct-
lv to the power amplifier. In the larger cab-
et below is an extended range speaker con-
tained in a mammoth infinite bafe enclosure.
This combination is ideal for the small
apartment. and represents a minimum invest-
ment home music svsten.

Television s often grearly improved by
the addition of a suitable high qualiry speak-
er. In once of the module assemblies the
large television  cabinet supports a  small
speaker assenibly of exceptionally high qual
v \With the speaker immediatelv above the
video screen. there is no disassociation of
sight and sound as might occur if the speak
er were some distance awav. The television
set pictured uses a remore 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 effect. ®

Gateway to Music, Los Angeles 5, California

a hidden speaker

CONCEALNMENT of the speaker when
wall-mounted is frequently a dccorating
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 2 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 nccessity for protective framing.
In addition, the gencrous-size closet pro-
vided an adequately large infinite baffle, giv-
ing splendid bass response. On the visible
side of the spcaker a grill-cloth panel, the
exact size of the bric-a-brac shelf and of a
color harmonious with the wall, was installed
over the speaker. This hid the cone from
view without creating any sound distortion.
Next, the shelves were mounted solidly in
place, 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. Iere,
indeed, is an interesting solution to a prob-
lem not easily solved. [ |

Altec  Launsing, Beverly [Ilills, Califoruia

TOP VIEW



apartment s12¢

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

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

The tape recorder has been mounted in a
drawer-like cabiner. This slides forward on
ball bearing rails so that maximum usage Magnetic Recorders, Los Angeles 46, Calif
may be made of the equipment. By closing
the drawer when the tape recorder is oper-
ating, all miscellaneous machinery sounds ‘
are contained within the cabinet. The speak- /
er then introduces into the room oniv har- ‘
monious sounds from the tape recorder,

X N plifeer

radio tuner or record player. The micro-

| phone is for production of home-recorded
tape programs. [ ] Specker

SO wilw

Jor the [(l)‘g(’ home

WALL TO WALL book shelves are ideal i
for the instllation of automatic record
playing units. In this lovely home a player
has been installed in shelves inmmediatelv
beneath the book shelves. The amplifier unit
is mounted behind the record plaver which
pulls forward on concealed rails.

\ feature of this particular installation
15 the numerous remote speakers.  Each
room of the house has its own speaker,
complete with volume control. In addition,
the pool area and tennis court have outdoor
speaker  mstallavons. Such a grouping of
speakers in the large home could be used
for calling members of the family by using
(hc 'lllll)]lﬁcr a8 AN INtEr-conn SyVsten. a

Vlinthorne AMlusic Co., Los dngeles 6, Calif.




bass reflex wall

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

The outstanding feature is a bass reflex
speaker mounted above the changer com-
partment. This is used only as a monitoring
speaker for tuning, ctc.; the actual play-
back speaker being in another room. How-
ever, 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.

. a9

By
ff‘

Record Player

e e A

Tuner and
Amplifier

SIDE VIEW

T & W Electronics, Inglewood, California

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

For the Hi Fi fan who enjoys extended
sessions of FAl music or dramna. and revels
equally in large stacks of long-playing rec-
ords, the monitoring speaker is a great asset.
If a monitor scrup is 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 establish a program
vou would like to hear, or records you want
to play, without t\visting dials and annoying
yourself or guests with the noisy tumult
that usually results.

By using a monitor speaker, the entire
unit may be kept in a closet, clinnnating
much expensive cabinet work, lost floor
space, erc. If's a matter of personal opin-
1on as to which you would rather have, con-
venience or the “wired music” effect. ]

11




bay window beauty

VIANY an older home has a decorating
problem in the once-favored bay window.
No matter what furniture s selected. mod-
ern decorative schemes scem to do hittle 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 cach 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

California Sound Products, Hollywood 46 a matching wooden planter.
' Control of this unit is from the opposite
d 777777777777 side of the room where comfortable chairs

have been placed to enjov television view-

ANPLY . . :

E@\lk \ﬁm ing at its best. It mav be of interest to
{ ;::Q l .t — consider the same design possibilities as ap-
Speaker TOP VIEW  Speaker plied to standard table miodel television

sets. There would be few problems in creat-
ing a charming cabiner, leaving the front

/16’“'[0()”1 7‘6’”1()(1(’[('(1 contro!l knobs for manual operaton. [ ]
OFTEN a fine home is graced by a price-

less heirloom, such as this commodious buf-

fer, which is no longer usable f(:r the Spesker

purpose it was designed to serve. \Vithout

altering the exterior and destroying the mag- .

nificent lines, such a unit can be converted Tuner and lReclord Player
5 5 g Amphhier
to serve as the basis for a high fidelity home
music system. None of the charin of period
design is lost, and the numerous shelves and
1 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
not thrown throughout the room. The two
' small doors in the central portion of the
cabinet conceal an AM-FA! tuner. the am-
plifier and its attendant controls, plus an
automatic record changer which slides for-
ward on concealed ball bearing rails. This
I entire assembly of audio components is at
] eve level for a person of mediom 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-
i ern living. L]

| Altec  Lansing, Bewverly Hills, California




home entertaimment — [)lus

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 vou.
The atmosphere created by music is often
spoiled by disturbing elements in the room'’s
furnishings, but this installation seems 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. It is well
within the realm of ability for the serious
amateur woodworker.

Therte are probably many readers who
will look closely at this unit and wonder
why they cver sold (or otherwise eliminat-
ed) an identical family heirloom! In the
not-too-distant past, this type of cabinet
took many forms—hookcases, desks, side-
boards, ctc.—before losing its popularity.
But, if you are among the lucky fow who
have preserved the valued heirloom with
fov ing 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
TN\ 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 re-
moved and new ones constructed where nec-
cssary. The speaker is close to the TV
screen. Cabinet width of the table model
television forced installation of changer,
tuner, and amplifier at the next lower level.
Below these is reasonable storage space for
record albums. On either side of the main
cabinet, originnl 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, unwicldy
and difficult-to-supporr pancls.

So—if you lean rather heavily to tradi-
tional furnishings, dig out that old catch-all
and go ro work. u

Television !
|| Service Opening

I
|
| !! BACK DOOR




« room divider

AS HAS BEEN shown by the illustrations
in this section, a home i1nusic set-up lends
itself to any tvpe of home. Yer, it seems to
become peculiarly well situated in the con
temporary surroundings so  popular with
voung builders of new homes.

This installation, in a modern home, has
several ounitanding answers to installation
problems. The tuner, amplifier, and record
player are artfully conccaled 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 litrle people. Remember small
hands are busy and curious . as damaging
to themselves as they might be to delicate
cquipment!) 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 cnery.
The set does not use the tuner as a part

Television

of its sound system. but retains the manu
facturer’s original system. This installation
appears to have another less obvious advan
tage for honie entertainment. "he television
set has been installed 1o swivel 180 degrees
to the rear when the lower living area is
occupied and a favorite program is on the
screen. I’s not as complicated as it may
scem, and should give you an idea or two
if vou have an unusual wall or low parti
tion in vour 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  unportant  acoustic consideration
when placing the large speaker in a hall
closet with its wall oudet facing two rooms
and a 15 cubic foot enclosure backing it up!
An installation, unique in its simplicity,
superb in its performance. ]

TOP VIEW
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T & W Elecrronics, luglewood, California




Amierican 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 usc of a normally un
fortunate corner in an older house. Clever
design and attention to detail has created a
simple audio-visual enterrainment  center
which is more than satisfactory to the
home owner and music fan.

Abhout $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 cabinct a heavy ply-
wood pancl was cut to hold an 8-inch ex-
tended range speaker, and slotted to create
a bass reflex enclosure. The small size
speakers scll for around $:5. The next 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 on the front of a solid panel.

The 3-speed record changer has been
placed in -a deep drawer with open sides.
Sliding forward on conccaled 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 sct is scheduled
for replacement at a later date. Therefore,
adequate space was left to insert 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 amplifier make use of the high fidelity
speaker in the upper portion of the cabinct.
The heating grill at the base of the right
hand wall will not create any problems with
the clectronic components or the records, as
it is adequately separated by the right side
of the cabinet.

Here is a unit which emphasizes our point

. . that High Fidelity need not be expen-
sive if imagination is the main ingredient
of your design. o

45




1 & W Elecrronics, 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 pancl
door 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 exrended 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-FAI radio, a High Fidelity
record player, bar, and book sheives.

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 Jower than
eve level, it is not uncomfortable to view
over long periods of time. To the right of
the television screen is a closed cabinet be-
hind which are the radio, tuner, record play-
er and amplifier installations. In this tvpe
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

D/m

Speaker
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Record Player

Tuner and
Amplifier
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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
enclosed chamber is known as an infinite
baffle, and being of attic size produces the
opumum  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 cabinet, s an AM-FAT tuner and
preamplifier control secrion. 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. ]

Merropolitan Living 1954,
Miriamn Whelan, A1.D.

does not absorb sound waves, yet conceals
the speaker from view. Iere again we find
an apartment  decoravve  scheme  which
makes excellent use of the possibilities of a
harmoniously mstalled  musie svstem. [ ]




closet music syslem

SOMETIMES it is impractical to build
the home music system into bookshelves,
walls or furniture. 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/)(fa/{er and storage

SPEAKER LLOCATION 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 existing 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 batHing
space behind the speaker. In this particular
stallation, the amplifier, record player, and
control unit are located at some distance
from the speaker. ]

Awierican Music Co., Los Augeles 13, Calif,

In the illustration the loudspeaker is hid-
den behind a cloth covering the top panel
of the door. A hinged panel 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 closer. =
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THE LOUDSPEAKER SYSTEM

Patvician speaker systemr is made by

Electro-Voice in Ruchanan, i bugan, and sells

ara et price of $727.50 f.0.b. facrory




From Angle Geuesee Corporation
Rochester 10, 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 are 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 werc too small there would be no deep resonance and
the piano would sound “tinny.” The same is true of “pint-
sized” loudspeaker cnclosures that, because 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 listencer.

There are three basic types of enclosures. Each has its
own characteristics and cach 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 speakers have recognized the im-
portance of designing the enclosure to meet 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 systemr by Permoflux (Chicago 39) uses three separate speakers.




Many audiophiles are satistied with a good
15-inch coaxial loudspeaker. Others prefer
a two-waw woofer-tweeter combination. A
great many now enjoy the hencfits 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 casy 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-
erties of rthe cabinet and its effect on the
performance of a Hi Fi loudspeaker systen.
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 efliciency than
other types. It gives a close coupling to
the air, reduces distortion and eliminates or
minimizes the resonant etfects of the loud-
speaker. Because of the horn-loading etfect,
the loudspeaker cone moves bur a fraction
of the distance (in piston-like fashion) thar it
otherwise would,

The “infinite batle” is considered by
many authorities to be the best of methods
for mounting loudspcakers. A cabinet (Iig.
2) providing such characteristics is generally
a completely enclosed box (enclosure) care-
fully braced to prevent wvibrations and
padded to prevent bouncing around of
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sounds within the enclosure. This type of
enclosure (batfle) requires a minimum inside
space (air volume) of at least 10 cubic fect
for 15-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 porc (opening) which is placed
below and close to the loudspeaker cone
The area of this port must be exactly re-

Fig.2

lated to the inside volume of the enclosure
and the resonance of the loudspeaker cone.
Unfortunately, conmercial reflex cabinets
arc 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 1s
to be placed, the acoustical behavior of the




room, the particular loudspeaker or multiple
speakers chosen, the location in the room
and the personal tastes of the audiophile.
Any onc of the three tvpes of enclosures
can. if well constructed and properly de
signed for a specific loudspeaker, give goad
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 en-
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. are completely sealed by gaskets
against passage of air, in cither of two open
positions. Pushed inward, ports A and B
become extensions of inner horn structure,
forming the mouths of the folded horn.

Infinite Baffle—Closing ports A. B and C
makes the enclosure an air tight infinite
baffle. trapping approximately 10 cubic feet
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 settings are fur-
nished with ecach cabinet.
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It is an acoustical invention of Oliver
Read, Fditor and Assistant Publisher of
Radio & Television News magazine, and au-
thor of the best selling audio book, The
Recording and Reproduction of Sound. It
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.




IH “ 1
R

dlw

i

Curner speaker enclosure is by Stepheus, Culver City, Califoruia.

The “Fold-a-flex” design consists of three
adjustable acoustical ports and a built-in
folded horn and sound chamber. Above the
sound chamber is an acoustically isolated
compartment designed to contain a mid
range horn, a high frequency tweeter. or
both. Space is also provided to mount cross-
over networks in two or three-way systems
in the top compartment. The “Fold-a-flex”
cabinet permits a wide choice of mounting
arrangements so that you may usc a single
12- or 15-inch loudspeaker. Later vou can
add one of the cxcellent tweeters and enjoy
a two-way system. If vou so desire, a third
(mid-range) bhorn may be added. Thus, dp
pending upon the amount you can mvest in
loudspeakers, various components can be
added later if vou choose. Because it is
necessary to invest berween 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 are
many fine loudspeakers. amplifiers, pream-
plifier-cqualizers and tuners from which to
choose. The same is true of record players
and phono pickups.

The “Iold-a-tlex” has a variable reflex port

that can be casily adjusted to resonatc
with any make of loudspeaker. This is most
important as seldom do ditferent loudspeak
ers have the same cone resonance. Conc
fatigue (limbering) lowers a cone’s reso-
nance with use. The “Fold-a-flex” casilv
compensates for any resonance change and
is tuneable 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 1two wires to
the 12- or t5-inch loudspeaker terminals, or
the crossover filter that feeds the main
speaker. Fasten onc of the wires to one
terminal of the batterv. Have someone hold
the remaining wire in onc hand and then
make and break contact to the battery which
will cause a scries of sharp clicks to be
heard from the loudspeaker. The port is
adjusted. bv the listener, 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 l()udspukcr
tested. A good idea is to pencil the informa-
tion on the back side of the cabinet.




RECTANGULAR ENCLOSURES CORNER ENCLOSURES

A Choose dimensions to fit avall- /0\ Outside 6
c able space and to provide 6 or b Dimension cu.
s( 10 cu.ft, enclosed volume, as de- ( *x2*
sired. BRACING a 24" y
G b 25 1/2"
S
T' a = at least 1/2 b b0 —dl c 8 1/2"
. a 25 1/2"
¢ = 12" min. inside, (approx. i
‘ 16" to 18" preferred). O i 10
: cu.
¢ H
'S Use drilling plan, l‘ig:re 3, 5: o=
for 6 cu.ft., or figure for g a
— o —f 10 cu.ft. i b 25 1/2"
FI0. 1 = c 8 1/2"
FIG. 2 d 40"

from General Electric, High Fidelity Divi-

sion, Electronics Park, Syracuse, New York. Use drilling plan, figure 3, for 6 cu.ft.,
figure 4 for 10 cu.ft.

For those who are installing a “built-in”
High Fidelity system, dimensions and

specifications for constructing “distributed MOUNTING

BOLT CIRCLE
port” enclosures are shown in Fig. 1 through n%ou ] SPEAKER WTG
4. Drilling plans for the “distributed port” == " DIA
are shown for a volume of 6 cu. ft. (Fig. 3) 4 noLes & oia
and 10 cu. fr. (Fig. 4). EQUALLY SPACED .| g0

If a grille cloth is required for styling fx2" sracing H k
purposes, the material used must not impair -
the transmission of high frequencies. Suit- '53'20“5
able materials are woven plastic or fabric, F oM — 6
having a light porous weave. The grille 14
cloth should be mounted in a manner which I

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. TR 1
Use plywood at least % -inch thick for 6 OSRSCLs

1
g ——d
FIG. 3. IDRILLING PLAN, 6 CU.FT. ENCLOSURE

. . IIEOIA — SPEAXER MTG. HOLE
cu. ft. size and *;-inch for 10 cu. ft. size. 0 |_— n° o018
Line three inside surfaces (non-parallel) k
with 1-inch Fiberglas or similar soft acous- 4HOLES oM I
tic material. Glue all joints. Make front or FRuALLY S _i.
back remiovable, if speaker is to be mounted fx2" BRACING — | Py
on the inside surface of the mounting board. ¥

The use of a 10 cu. ft. enclosure extends
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- T
tremely critical, but the inside depth should Fig, 4. DRILLING FLAN, 10 CU.FT. ERCLOSURR
be at least 12 inches. Ratio of length to width
should not exceed 2 to 1. The long dimen-
sion may be either vertical or horizontal.

L 36 woes Zoia.
on 34 cervens

M

Plans for simple bass-reflex enclosure are
from River Edge Industries, River Edge, N.]J.
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FHLE SIX-FOOT FHORN parh of this
rear-loaded, wide-mouth, true exponential
horm adds at least an octave of clean, flat
bass. All joints must be precision fitted and
glucd. with horn sides fastened by wood
screws (2-inch centers) to the rear divider

Three-quarter inch  plywood s 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 dc
mountable, edges mitered, fastened with
screws every four inches.

FRONM JAMES B, LANSING SOU N, LOS \NGEL

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

Lav out horn partern on inside of sides
Screw and glue blocks on sides to support
batlles. Curved sections may be carved fron
solid blocks of wood.

\ssemble enclosure. Cut batlles. Hor
zonral dimensions are not given in drawing
Duc to varations in the thickness of piy
wood used in the sides, it is best to deter
mine width from inside dimensions of
assembled c¢nclosure.

3. Cut scabs for inside of front openin
Mount botrom scab in position

5. Alake a cardboard pattern for insidc
bottom curve of enclosure. Transfer the

Cut-away drawing of Strom-
bere-Carlson rear-loaded
bhorn shows attention to
interior reflection of sound
wazves from back of high
fidelity speaker cone.

Completed Lausing speaker
enclosure could be finished
with any unmber of

fine seneers.

ES 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 Y%-
inch plywood one on top of the other com-
pletely glued together over entire arca.

6. Glue and clamp remaining three scabs
to opening.

7. Mount speakers solidly on front baffle.
Screw batfle 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 bottom batten until

it is about 12" 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 fom 33”x 173" plywood
set back 133” from front and sides.
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Outside dimensions of the
finished cabinet will not
overwhelm the proportions
of other furniture.

Scabs of 34”x1!%” 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
block on same center
used on mounting baffle

f— 17—y

r—-—a_.

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

This is the speaker
mounting baffle shown
in place. The glue
blocks to which it is
fastened are not shown.
Especlal care should

be taken to mount this
baffle true and secure.

]

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
490"x 712" x 34"
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SIDEWALL
POSITION

Howme coustruction kit (above) of .-inch thick white pine
costs $19.95 for a 12-inch speaker, or $23.95 for a is-inch |
speaker. Folded Iorn enc[osure comrains an iusularing blanker
to reduce echoes. G & 11 Wood Products, Brooklyn 11, N.}

Drawings by River Edge Industries, River
Iidge, N.].: Radio Crafisinen, Chicago 40

CORNIER ENCI.OSURIS are becomin
increasmgly popular with Hi Fi fans. While
somewhat difficult to construct, they defi
nitely improve sound quality. The secret
of their success lies in the designed use of
the house walls as a part of the sound pat
tern. You may notice that when the speak \
er is placed in the corner position, tones
emanaring from the back of the horn are

passed from the enclosure along the wall |
CORNER This disperses the sound and creares an
POSlTlON audio impression of increased sound source
area. \When such corner  enclosure s
placed i a sidewall position it operates
with cfficiency, but rhe low notes lack rthe
reinforcement of rhe cormer walls. Many
of these fine enclosures are available as kits
for home construction. L]

e

S

NN

/7////////77//// 7777777777777

N



SECTION A A

NOTE: »
DIMENSION A™ IS 36% FOR 15"
SPEAKER, 27" FOR 12° SPEAKER

SECTION B-B
4|7"_.’ -
|
— 15 o
I,""i | |
T, , 4 SHELVES o ‘
RIS I
oy EQUALLY SPACED 41| 3 f
i
| A
el |
_ REMOVABLE BAFFLE < [ 4‘- BTt )
- Hlr-==~----- f
, ,
A 73 | A
+ |
- g = .
‘ | ; | N 4
5 L% L gk m|
1317 DIA HOLE FOR 15" SPEAKER ’ J 8
IO%"DIA HOLE FOR 12° SPEAKER l J h
| f | i
|¥e2 CLEATS —| | 4
2% 4 |
— — ‘-*“LJ—‘SL-AL‘-

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.

1134000
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LAY AT
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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 electrical 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.

4 l’ Hi Fi speaker by Stromberg-Carlson
laNaWe

' p | Jl Sound in a telephone receiver is caused

I S ma 1 \ by nmpliﬁ(:a.l clectrical impulses flowing

Cr »; through a coil of wire to produce a varying

magnetic field. This field of varying strength

reacts against a second magnetic field from
l_ 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

PaVa¥e 1 / is attached to a diaphragm. The motions of
\ 2

L4

j the rod will cause the diaphragm to vibrate
- T T back and forth. These movements will set
> I LI ericyg ¥ ] 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

J/ for converting electrical energy into me-

< | T Y chanical energy, which reaches our ears as
-— l ) Y pure sound or musical tones.

I\ The coil of wire which is connected to

the amplifier and receives from it the elec-

L trical impulses to be converted to sound
' nnn q / waves, is known as the voice coil.
I [ a

PERMANENT MAGNET

VOICE COIL

58
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Swall, mininmon volume, reflex
enclosure is for inexpensive §-
inch Jawes lLansing speaker.

The permanent magnetic ticld, which
works with the rapidly changing field of the
voice coil, is produced by the speaker's
permanent magnet. This magnet is made of
a special steel 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 paranmount importance in
the selection of a loudspeaker for your

59
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CROSSOVER NETWORK_____

PERMANENT MAGNET .

HORN FOR HIGH NOTES/ “

DIAPHRAGM FOR LOW NOTES/

Coaxial speaker by Stephens uses an over-
size permanent iagnet, crossover nerwork.

high fidelity installation. The nominal size
of the cone is alone no guarantee of quality.
Often a well designed 8-inch loudspeaker
will produce better results than a 10 or 12-

inch loudspeaker of inferior design. For

cxample, the performance of any loud-
speaker depends on the rapidly changing
relationship of the two magnetic fields
(voice coil and permanent magner) already
mentioned. The more effectively the two
are brought into contact, the better the
operation. One way to achieve this is
through carcful 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 Fideliry.
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 gencrate 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 cssential—a large cone with
a large and powerful magnet,

A note of caution must be injected ar
this point. This larger speaker, while ideal
for the reproduction of low notes, is less
effective for high tones. Large cones tend
to respond sluggishly to 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. lence the recent trend toward
divided units, with two or more speakers
separately handling the Jows and  highs.

In the multiple speaker system each unit
can be separately mounted, or two or three
speakers can be mounted next to cach
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 to 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 18 inches in diameter
are commercially available. Flectrically con-
necting 2 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 2 whole array of smaller units. For
the middle and upper regions of sound both
cone speakers and small horns are used.
Since upper notes are dircctional, it is
necessary to incorporate a spreading device.



TWEETER

WOOFER SPEAKER

CROSSOVER NETWORK ~.l

In the choice of a loudspeaker one or
twao 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 1z-inch single radiator speaker
with separate tweceter. “Tweeter” is a fa-
vored term of Hi I'i fans for high frequency
speakers. Speakers designed primarily for
low notes are known as “woofers,” another
term that has defied serious language re-
search. Improvements at both ends of the
sound spectrum could be made later with-
out discarding original equipment.

One other method of splitting the fre-
quencies, 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 enclosure
will prove a better investment than a poorly
designed double unit. For one thing, it can
later be utilized in a better quality muluple
speaker system, should the owner decide
time has come to improve his equipment,
Actually, the very first step of improvement
—from any mass-produced “set” loudspeaker
to the most modestly priced high fidelity
speaker—is a  dramatic and  breathraking
musical experience. L]

A complete audio reproducer system as
created by Electro-Voice has the crossover
point at §oo cycles per second. The separare
woofer and tweeter horn are board mounted,
as is the crossover netrwork. Weighing 86
pouirds, the entire unit sells for S187.20.

PAPER DIAPHRAGM
-LOW NOTES

METAL DIAPHRAGM
—-HIGH NOTES

Unusual Aliec Lausing 8-inch speaker uses a
ssall wneral diaphragin to extend the tone
range bigher than other such swall speakers.
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N AMPLIFIER has one prime function

—to accept a tiny electrical signal from
your radio or phonograph and reproduce it
as a powerful eclectrical signal capable of
moving a loudspeaker cone. The speaker _\/
cone will then produce a sound identical 1o &
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
enlargement may be only a thousandfold.




HEART OF YOUR MUSIC SYSTEM

Philip Turersky

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 nnage 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 tuner, 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 amplifier.

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 cnergize the amplifier, has
other functions. It can change tone quality
by means of bass and treble controls. This
enables the listener to add or dinnnish either
bass or treble quality independently of cach
other. Room acoustics dictate these changes.

Other remotely controlled gmplifiers are
equipped awith preamp sections ol wvarious
sizes. Bell, Reweney and Brook wnits could
all be set as shown by Newcomb drawing.

4“‘.»_/
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The preamplifier will also have a sclector
switch that derermines which of the original
signal sources will be reproduced. These
switches have at least two positions (gen-
cerally phonograph and radio tuner), while
more deluxe units will have as many as six
or seven available input pasitions, or chan-
nels. Another function of the preamplifier
will be record equalization, which is an over-
all adjustment of rtone 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
styles which can compensate for almost any
record made. The preamiplifier generally has
the house current on-and-off switch for it-
self, and the mnpliﬁcr connected to it. There
are other refinements in preamplifiers cov-
ered elsewhere in this book (page 68).

There are two ways one can purchase an
amplifier. One is a complete amplifier and
prcmnpliﬁcr on one chassis, and the other
is separate preamplifier and scparate
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 wartts to about fifty watts
with a minimum of distortion. The determi-
nation of how powerful an amplifier you

/_/consous PHONOGRAPH WITH RECORO CHANGER

«———— RECORD CHANGER
/ ~=HIGH FIDELITY aMPLIFIER
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DETAIL OF
INSTALLATION
PROCEOURE

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



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

The first should be how loudly do vou
want to listen to vour music system. and
how large an area do you wish to cover. The
average living room of about 3.000 cubic
feet can be adequately covered by a ten
watt amplifier, using a good quality speaker.
if the speaker is of low quality and, there-
fore, of low efficiency in converting the
clectrical signal into a sound signal, a more
powerful amplifier might be needed. Another
consideration could be how many speakers
would be connected to the amplifier. If
more than one. speaker was to be used

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

Normally the cost of an amplifier in-
creases with its power, and it would be
wasteful to use a thirty watt amplifier when
a ten watt unit may be more than enough.
A ten watt amplifier, playing its full volume
with a good quality speaker, would be much
too loud to listen to comfortably in a 3,000
cubic foot room. Your dealer can help de-
termine the power you need.

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

Left to right are shown
power aplifiers of
different sizes. First a
Radio Craftsmen 10-watt
wnit, Fisher 2s-watt andio
amplifier, Bogen 3o0-watt,
and above right a
Gronnnes 6o-watt,
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quality sound system. There is generally less
distortion in the amplifier than any other
link in the system. A maximum harmonic
distortion of four percent ar full volume i
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 volume.
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

neeid

bookshelf. It does, however, ventila-
tion as some heat is generated. When the
amplitier has builr-in prcnmf)liﬁcr and con-
rrols, it must be mounted in such a way
thar the conrrols are avatilable.

Connection of the basic power amplifies
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 basi
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 component relationships.

POWER CORD

POWER AMPLIFIER
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PREAMPLIFIER-
CONTROL
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Costs of comiplete amplifiers are (from
left above): Bogen 8-warr 33595, Bell
10-watt 853, Bogeun is-wart $yy, Regeucy
12-wart $9y.50, and Scort 10-wart for yy.

I._—:

EWCOMB AUDIO PRODUCTS, HOLLYWOOD, CALIF,

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

TONAL RESPONSE
(RADIO OR PHONOGRAPH)

FREQUENCY RESPONSE
ow MIDDLE HIGH

“Flat"* position:
For high volume
operation

TONE CONTROL SETTING

BASS TREBLE

FREQUENCY RESPONSE
Low MIDDLE MIGH

Vi

Bass and Treble
boost: For low
volume operation.

TONE CONTROL SETTING

BASS TREBLE

FREQUENCY RESPONSE
LOW  MIDDLE HIGH
Bass boost and
A Treble cut: Heavy
Bass Effect. Also
for scratchy, worn
records at low vol.

TONE CONTROL SETTING

@,

BASS TREBLE

FREQUENCY RESPONSE

Low MIDDLE HIGH

r."‘l sar .

f : .
) -
} b i N2

TONE CONTROL SETTING

Bass '‘flat”" (nor-
mal)and Treble
cut: Excellent for
worn cccords.

BASS TREBLE

CHART BY ADAMIRAL CORPORATION, CHICAGO g, ILl..
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Record compensator adjusts for all basic
types of musical recording in connnon wuse.

Preamplifier by Fisher comnects between
phonograph cartridge and power amplifier.

For custom panel iustallations, Gironnnes pr
amplifier has all controls and compensator.




the preamplifier
Philip Turetsky

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

Preamplifiers are divided into two hasic
types. One type is that which preamplifics 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 sccond category would be preamplificr-
cqualizers, or as more commonly known
“front-ends.” Preamplifiers may be built into
the amplifier or may be a separate unit con-
nected to the amplifier by control cables. In
cither cvent, they perform the same duty.

In home music systems the front-end has
many uses. It will have a volume control
for the entire system. lt 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-
fier 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 gencrally have some pro-
vision to connect with the record player,
the tuner, the tape machine and television
set. Some front-ends also incorporate their
record tone adjustment or cqualization 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 nced for this is brought about
because the human car’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 refinements 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 fidelity
home music system. ]

Back of Fisher preamp
shows five inputs
and two owput circuits.
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adding Hi Fr

HERE 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 plaver, 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 §o
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 facror, 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
o proceed slowly, then the high fidelity
speaker can be mounted in place of the pres-
ent one, providing they are the same size.

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




mnust first determine whether vour present
speaker is a PM (Permanent Magnet) or
electrodvnamic type. This can be checked
by examining wires ending at the speaker.
If there are two, it is a PN speaker. |f
there are more, it is clecrrodvnamic. 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 P\ 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 secparate 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 are 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 a
high fidelity speaker to your present set will
prove truly amazing.

If vou 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 simn-
ple. Ml 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:

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

The wire used is known as single con-
ductor shiclded wire. This type wire has a
single center wire with a braided metal
shield owside. The center wire 1s 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 amplifier should
be placed in a well ventilated place as it
generates some heat.

Modernizing your present commercially
produced equipment. has the advantage of
enabling 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 cffort and expense. [ ]
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am-[m tuners
Philip Turetsky

A TUNER is the one item in a high fi-
delity system that looks somewhat like a
commiercial radio sct. 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 amiplifier
combined on one chassis.

The tuner is only one 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 amphfication. 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 are not in
the local area, and the tuner must pull in
distant stations.

Tuners are available in many ditferent
forms. There are AN, FA1, and AN-FA
tuners. There are units with preamplifiers
and some without. The choice of AN or
AL (or both) depends upon the broadcasts
avatlable in your area. If FAl programs are
broadcast, the quality is often of the highest

{ caliber. Many large network stations broad-
cast simultaneously in both AN and FAL
If this is the case, then an FAI tuner is
most worthwhile. FAT broadcasts cover the
widest audio frequency range and offer
static-free reception. Some FAl tuners are
cquipped with automatic frequency control

(AFC) which keeps the station tuned in, and
prevents the tuner from drifting off the sta-
ton. In AANl tuners (although standard
broadcasts are not of the same wide fre-
quency range as 1°M1) the programs received
on a high fidelity tuner have much greater
living presence when compared with com-
mercial radio sets. Programs are 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
preamplifier (or an amplifier with a pre-
amplifier built in) a basic tuner without a
preamplifier should be purchased. It 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 are designed so
that they can be attractively mounted in a
cabinet or a bookshelf. In many localities
good AM1 tuners will not need an external
antenna, and an indoor FA!l antenna will
suffice for the FAI tuner.

The quality of a high fidelity tuner is of
the same order as the equipment broadcast
stations use to check their own programs.
The high standards of today’s broadcasting
are wasted 1in 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 tuner. [ ]

The Fisher AM-FA runer incorporates tone controls and phonograph premmplifier-equalizer.
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about binaural
C. M. Brainard

HEIGHT OF HI Fl-In the ficld of
sound reproduction, designers have ncarly
reached a point of diminishing returns at-
tempring to improve ligh Fidelity reproduc-
ing equipment. They have developed am-
plifiers that can reproduce frequencies ten
times greater than the range of human
hearing, and ANI-FM runers can now receive
even the very weakesr stations with brillianr
clarity. Phonograph records are heing made
with recorded frequencies beyond the range
of normal hearing. Taoday rhe pioncers n
High Fidelity are looking for new horizons

a new dimension in sound. The answer at
this time seems to be “binaural” or “srerco-
phonic™ recording and reproducing.

Binaural simply means using both cars,
as applicd to rhe recording and reproducing
of sound. T'o explain further, ler us con-
sider a person who is facing a nearby high
way. A car approaches from rhe left, passes
m front of him, and proceeds on down rhe
highway to his right. \Virh cves 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 rhe sound.
As the car passed, his right ear would have
received most of the sound waves. There-
fore, ditfering amounrs of sound would es-
tablish in the bram a sense of direction and
distance. If the test subject had covered
one ear and closed his cyes, it would have
been extremely dithicule (if not impossible)
to determine direction and distance of the
approaching vehicle. With single systems or
“monaural” recording  and  reproducing
equipiment, it is not possible to produce a
true feeling of depth, presence, or 3-dimen-
stons in sound or musical sclections.

In making a binaural rccording, two sep
arare microphones are spaced 1o to 20 feet
apart in front of, or above, an orchestra
The sound picked up by these two micro
phones is fed scparately into a double re-
cording machine. It stmultancously records
1wo separate (one for cach microphone)
tracks on a record or magnetic tape. In re
producing rhis sound a special phonograph
arm or magneric 1ape player uses two pickup
heads. Fach pickup is connected to one
side of a double-secrion high fidelity aniplifi
er. bach separare seerion of the amplifier s
then connected to one of the two widely
scparared loudspeakers. These loudspeakers
are placed about the same distance apart as
the microphones were during the actual per
formance. Sounds originally picked up In
the lefe-hand microphone are reproduced by
the speaker located in rhe lefr side of 1he
room. These sounds are heard principally
by the lefr car. Sounds picked up by the
right-hand microphone are reproduced by a
speaker on che righe-hand side of the room
and arc heard principally by che right car
A person sirning berween (or at the focal
point of) these rwo speakers receives near-
ty all che srarrling realism of an original
performance, heard in person.

I'here are many binaural records and pre
recorded rapes already  on the  marker
with more coming out every week. There
arc also binaural amplifiers and  tuners
available 10 rhe pul)li‘c. In addition, there
have been imany binaural broadeasts during
the past few months in major cities of the
nation. This is done by broadeasting onc
channel (sound from one microphone) on
an AN station, and sending the other chan
nel  (nmicrophone) through an FAM station
The rwa separare channels are received by
individual runers, amplified and passed to
speakers placed in positions similar to the
pickup microphones.

Brainard binanral tuners and amplifiers can bandle two separate programs at the same tine.

Brainasd  Binawral J
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Although  binaural amplifiers and wners
are designed primarily for the reception and
reproduction of binaural music, their versa-
tility s much greater. For instance. wich a
binaural tuner and binaural amplifier, two
ditferent radio programs ¢an be played in
ditferent parts of the home simultancously
Or. one channel ¢an be used to record an
FAL program, while the family is listening
to an AV program on the other channel.
Many other uses will develop as the home
music experimenter works w ith this newest
medium of High Fideliey. ]
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placement of loudspeakers duplicates the illusion of sitting near the orchestra during concert.




MAGNETIC RECORDING

Weritten mmaterial and drawings for this section are from

'l‘ HE FIRST magnetic recorder was de
veloped by Valdemar Poulsen in Den-
mark before 1900. His Telegraphone was
sold and used for commercial purposes in
the ensuing years.

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

Katie Lee, America’s favorite folk singer, uses a

Audio Devices, lne., New YVork 22, N}

When our forces occupied Germany, they
found tape recorders in wide broadcast use
I'he 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 1t passible to achicve results of pro-
fessional (uality. Machines presently avail-
able stem from German design philosophy
rather than from our own previous work o

tape recorder for munltiple song recordings
CONCIERTONE PHOTO. LOS ANGELES



Dual tape recorders with runer 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 applied to the re-
cording head simultancously with a sready
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
US. Navy.

Recording wire is about rhe size of a
huwnan hair. It is, therefore, weak and casy
to tangle in handling. A handling kink in-
evitably develops into a wire break later on,

‘ RECORDED
SIGNAL

RECORDING HEAD

0006

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

One turn of recorded wire touchg the
next on the spool tends to leave an echo of
surprising serength, and does raise the back-
ground noise. This “printing” ctfect is negli-
gible in recording tape, as the layers of mag-
netic coating are separated by rhick base
marerial of non-magnetic plastic or paper.

It is necessary 10 drive wire at very high
speed in order to obtain high frequency re-
sponse, for wire has 1o be made relatively
thick (about .004 inch) to provide strength
in handling. The  magnetic  coating  on
tape is about 0006 inch, and good

~

MAGNETIC COATING
//

NON MAGNETIC PLASTIC OR PAPER BASE

Recorded siymal uses only a small area of the wire, but extends across wide section of tape.
Relative thickuess of tape and wire is grapbically illustrated by the 1wo right-band drawings.
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TAPE MOTION
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OUTPUT IN D8

Tiny electromagnet alters polarity of tape
(NSN) 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 .oog-inch wire is simultancously
too thin to handle casily and too thick for
good frequency response. Wire recording
has been relegated 1o uses where its advan-
tage of long recording time in small space 1s
mmportant, as in pocket size recorders.

The theory of magnetic recording is casy
to understand. Nicrophone sound currenrs
to be recorded are passed through a magnet
coil wound on an iron core. \ roll of mag-
netic tape or wire is drawn past the poles of
the magnet, and the varying inconing sounds
are recorded as varying degrees of mag-
netization. o play back the magnetic sound
signal, the tape is drawn over the poles of a
similar structure. The magnetic felds in the
tape generate a varying voltage in the coil.
This signal voltage is passed through an
amplifier which raises it ro 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 rhan 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, crasing 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 rape magnetically smooth
and free to be recorded upon again. Lrasing
may be done any number of tunes, with-
out injury to the magnetic material.

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

Auch of the value of a magnetic recorder
depends on the performance of its recording
and playback heads. An important iem

FREQUENCY (N CPS

Respouse of tape is affected by speed, par-
ticularly in the area of miaximon 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 4 00025 to onos
inch slie is used in a good playback head,
the recording head may have a .oor-inch
slit. Faulty contact between pole picces and
tape has a bad ctfect on recorded sound
Fven as litrle as ooi-inch space between a
pole and the tape will have a major ceffect,

Frequencey response is critically  affected
by alignment of ¢he slits used for record
g and reproducing. Professional tape ma-
chines generally have means for adjustment
of the heads. Home tape nmuachines, how
ever, very seldon have provision for such
adjustmient. \ tape recorded on one home
machine and plaved back on another with
ditferent angle berween the shit and the di-
rection of tape travel will generally repro-
duce poorly. wirh mos of the higher frc
quencies and  harmonics Jost,

Playback is atfected by tape speed. par-
ticularlv in the higher notes. The effect of
increasing tape speed is to increase the high
notes which can be recorded or played
hack to reproduce the recorded sound.

Recently, manufacturers have found that
improved heads lead to a great increase of
usable  frequency range. ‘Thus, home ma-
chines using 1ape at 3.-5 inches per second
may have good response up to 6000 or 7000
cycles. Professional machines running tape at
7.5 inches per second may have uniform re-
sponse up ro 1o or i5.000 cycles. lachines
of this type are all characrerized by the im.
proved quality of the reproducing head.
The physical modification of the head is al-
most anperceptible reducing rhe slit width
by several ten-thousandrhs of an inch—vet
it cnough to double rhe available fre-
quency range for a given tape specd.

Too high 4 recording volume (evel) leads
to unpleasant distortion Imngmg about the
sound in a veritable curtain. It also leads to
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It may be noticed that instruction manuals
have stated that magnetized (recorded)
tape ‘was noisier than unmagnetized. Be-
cause of this. there i1s an increase of noise
when a recording is applied to any tape.

Careful 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”). AModulation noise has
been blamed on many factors, with non-
uniformity of magnetic properties, non-uni-
formity of thickness, and the Barkhausen cf-
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 coaring which supplies
the magnetic properties. The base material
may be either paper or plastic.

Plastic base uses .ooi1§-inch thick cellu-
lose acectate. This is an improvement over
the German machines which used an oriented
(stretched) vinyl material that tended to

Misaligimnent of recording (or reproducing)
beads causes a serious loss of high 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.
ffence 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 Y% pounds—the plastic is gencrally

considered “stronger.” It can stretch some-

what under stress and so avoid breaking,
while the more rigid paper snaps rather than
yiclds momentarily.

The coating on the basc consists of a
carefully controlled mixture of magnetic
material and binder. The recording material
is a magnetic oxide of iron . cither the
black or a brown (gcncrally called “red”).
I'he 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.

I'he 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 cuating will
greatly change the recording characteristics.

binder must not be dried so hard that the
tape is made stiff—for then it would not fit
well over the heads. The amount of fric-
tion between rhe binder and metal must be
low, otherwise the tape will nor move
smoothly over the heads—leading o Hur-
ter and to an audible squeal.

Just to make the problem of rhe formu-
lator more difhicult, all these properties musr
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 verv rapidlv.

For uniform quality from one foot of
tape to the next, the oxide and the binder
must be  complerely  mixed—an  operation
known as dispersion. Poor dispersion would
increase modulation noise, as well as 1m-
pair uniformity. The various ingredienrs are
introduced into  the grinding  mills  ac-
cording to a carefully developed sequence,
then milled. A small amount s withdrawn
and test-coated. If the test coat shows sat-
isfactory dispersion, the mill contents are
released for production usc.

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 sht 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, creared by the record-
ing maching, is often wrongfully blamed on
slitting: damage on rewind. Some profes-

“Printing” of rape and wire occurs during
storage, producing echoes and 1one distortion.

sional recording machines have an ultra
high speed rewind. When this reaches maxi
mum speed the tape s occasionally over-
stressed by surges, and made crooked. The
next time the tape is plaved or rewound.
these crooked spots catch or jam. and a
tape break results. One remedy is to apply
the thumb hightly 1o the reel or Hange. ap-
plving just enough load to keep the speed
below the point ar which trouble resulrs.

During shtting rhe individual reel of tape
s wound cither oxide-in or oxide-out as
the customer  wishes, If vou happen to
have a reel wirth the tape wrong-side-to. just
give the tape a half turn while threading it
up for rewind. After rewind it will bave
the oxide direction you wish to fit your
parricular type of machine.

If a laver of non-magaetic material sticks
to the surface of the recording or repro-
ducing head., it will lift the tape out of con.
tact with the pole picces and injure the high
frequency  response. The  casiest cleaning
method is to wind some sofr cloth on a
small stick such as a throat swab. Dip the
cloth in acctone or nail polish remover.
squeeze out the excess liquid, and clean the
heads. Do not have the rag so wet that
cleaning luid 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 acctone or nail polish remover.

Magnetic tape coating is an abrasive, very
similar to crocus cloth in its characteristics.
I'his s what gives recording heads such a
fine polish, but it also wears the heads down
slowlv. As tlus occurs, the slit finally in-
creases i width and the high frcqucnc"v re-
sponse is imipaired, so that heads should be
replaced. Professional machine manufactur-
ers will accept worn heads for cxchange at a
rcasonable cost.




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 high 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 echo
of the sound will be heard before and after
it. This is called magnctic prinring, print-
through, or cross talk. It occurs because the
strongly magnetized tape is wound up next
to unmagnetized portions, and some of the
nagnetic ceffect transfers over from one lay-
er to another. FThis seems to occur on all
tapes, and may be taken as an inherent lim-
itation  of magnetic recording.

It has been found thar printing hecomes
serious as the recording volume level in-
creases. Another precaution is to keep the
tape storage temperature below 75 degrees
I Fhgher temperatures will severely increase
printing cffect and resulting distortion

Sumimarizing, we would suggest the fol-
lowing as possibly the best storage condi-
tions for maximum life

A. Temperature: 6o to 70 degrees .

B. Relative hunidity: 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)

I.. Store in tape-sealed nctal cans.

If onc wishes a more cerrain way to
store sound for long periods of time, rhen
phonograph records and meral masters offer
the oldest and presently best proven way.
A hundred years of experience with tape
may reverse this opinion, but since there
is no rehable accelerated long-term aging
test, we must rely on time itself to supply
authentie  dara.

I'he strongest and best splice 18 a diagonal
one, with the cdgcs accurately muarched to-
gether. The splicing rape should be of good
quality, and especially made for magnetic
tape work -it will not have an excess of
adhesive, which would squeese 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-
tary loss of high frequencies as the splice
goes over the reproducing head.

The past scveral 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 little as possible. If he is
wise, he will also wish to spend enough to
secure the facilities and resulrs he needs for
his work. A full discussion of machine de-
sign would 1ake a hook in itsclf, so we
will have to content ourselves, in this sec-
tion, by poinring out the factors to be con-
sidered, and by touching lightly on cerrain
necessary  characteristics.

In any application the recording perform-
ance s the first thing to be considered, the
most important point being the frequency
range. If this is 100 small for your work,
there will be comiplaints 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
equipment. T'he next factor is that of signal
to noise ranio, for if this 1s roo 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 farigue is rapid.

Next we must consider cconomy of rape
use. Low rape speed means that we need
fess tape for a given program, but it also
means either reduced frequency range or
increased noise level, for a given perfection

81




82

of design. We can cut our 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-professional, 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 nced.

Finally, we must not overlook 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 usc takes ecither 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 9,000 and
preferably t5.000 cycles should be avail-
able. Modern phonograph records have good
response to at least 12,000 cycles 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 output circuits required.

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

A number of features are available in the
betrer 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 optimumi 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, dc'formin'g
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 f-.lilur'c 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 accomphished on the schedule
recommended by the machine manufacturer.

\We may contrast with this the normal
school practice of performing no mainre-
nance until it becomes absolutely necessary.
The inevitable result is unnecessary wear of
the machine, and a lower average level of
pcrfurmancc. At the very least, the heads

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

for custom installation, and an imexpensive
portable mmlti-speed tape recorder.

PIIOTOS 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 adjustment 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 vou only to follow the man-
ufacturer’s maintenance suggestions. n

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

" ” | t ” o
REEL SIZE | o ‘ 4 7 \ oyt |
LENGTH IN FEET
Audiolape | 150 300 600 1200 ‘ 2500 5000
Other Types | 150 300 400 1200 2400 4800

RECORDING SPEED

TOTAL RECORDING TIME (Based on Audiolape foolage)

Single Track | 16 min. 32 min,

Dual Track | 32 min.

174" per sec {

Vhe. 4 min. | 2 hr. 8 min
he. 4 min. | 2 hr. 8 min. | 4 hr. 16 min. |8 hr. 52 min. |17 hr, 44 min

e § Single Track| 8 min. [ 16 min min. | 1he. 6 min. |2 he. 13 min. | 4 hr. 26 min.
o PEOSEC) pual Track | 16 min 32 min ) he. 4 min, | 2 he. 12 min. |4 hr. 26 min. | 8 hr. 52 min.
" b o { Single Track| 4 min. 8 min | 16 min 32 min. 1 hr. &'/ min | 2 he. 13 min
2 PEr st ] Duol Track | 8 min 16 min 32 min 1 he. 6 min. |2 hr. 13 min. | 4 hr. 26 min
15" pe { Single Track| 2 min. 4 min 8 min, 16 min. | 33% min. ! 1 hr. 6% min
PETSEC ) Dual Track | 4 min 8 min 16 min 32 min. |1 hr, 6%, min.| 2 hr. 13 min

307 per so f Single Track| 1 min. | 2 min. I 4 min, l Bmin. | 16 min. | 335 min
per sec. } Dual Track | 4 min 4 min 8 min 16 min 3133 min 1 hr. 81, min

4 hr, 26 min | 8 hr. 52 min




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

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

I Base-mounted changer fromr Stromberg-Carl-
son can be moved aronnd bouse as necessary.

anlomatic changers

Jerry Franke
V]WO MOST PEOPLL, automatic record

changers look so much alike that one
could naturallv assume rhe differences are
minor. And many music fans belicve that
outside of price, there are few factors ro
mtuence their choice.

Changers have mwore or less the same
essential  parts. A motor, tone arm, the
rurntable, a central spindle and some man-
ner of supporting one or a dozen records.
Bur, like cars. rhere’s a lor that doesn'’t
meet the evey especially in the interior
construction and quality of component parts.
\ lor of cheap equipment is labeled Hi Fi,
that isn’t. This is truest in changers; wirh
the term being plastered onto nearly every
it of record equipment, including inexpen
sive portables of sub-standard tone quality.

I'he average inexpensive two-pole moror
is of the induction type which is subject
to serious speed variations (“wow”), and
rumble, due ro lack of balance and pitch.
I'he more  expensive  four-pole motor s
smoaother, runs more cevenly and  reduces
turntable rumble to a nunimum. s designed
ability 10 hold 4 constane speed, especiall
under heat or load regardless of variations
m hine voltage, s imiportant sinee musical
pitch depends on a constant speed  turn
rable. Berter units are worth their cost



RECORDS AND FINE MUSIC

Both sides of too records are played by Seeburg unit.

The weight, material, and construction
of the turntable 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 grooves.
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
musie 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 your
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  micchanism  thae
permits the interchangeable plaving of 10
and 1z2-inch records will add much to your

enjoyment. Interchangeable spindles  for
45 rpm records are preferable, rather than
dises or slip-on spindles. They will pro-
vide better tracking and pitch, since there
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 record. Short-
ness of the arm is offset by its slope, which
permits the stylus to stay at the proper
angle of the record groove while 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-
minc 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 interchangeable shells
(and cartridges) allows a wider selection of
professional pickups and saves replacement
stylus costs. An important point is to in-
vestigate both the single play turntables and
changers before you decide which would
be best for your mstallation. [ ]




sing/e-/)/ay lurntables

Jerry Franke

N

Typical rurntable is Weathers unit which in-
cludes amplifier, pickup and movable base.

1O THOSE AWHO are blessed (o
with an car of perfect sound com
“single-play” turrable be
Its superior compliance

cursed)
prehension,  a
comes a “must.’
and rrncklng. qunllr) construction, hushed
maoror and zeroed-m tempo are of broad
cast quality and ability

Since only a single record 15 plaved cach
time, the weighr-load of mulniple records
and lopsidedness of the weighred  spindl
ire. no longer factors. The  slippage  of
record on record is absenr, wirh vibration
and resonance lessened as well. No, it won't
play for five continuous hours. But with
the advent of 12-inch long-plaving records.
anyone can move at least once each half

Moaderu office includes single-play turntable. California Sound Products, Hollywood 46, Calif




hour. Tfhciency is exchanged for con-
venience and repair bills are cut to a mini-
mum. Turntable arm construction s finer
and the arm, being longer, brings about 2
better tracking angle while staying in the
groove. The lower stylus and arm mass
improves tracking with lighter pressure and
wearing on the record.

I'he finst noticeable difference between
turntables and changers is i the materials
used and the precision construction through-
vut the unit. The stronger and more rngid
single-play chassis has less chance of twist
g and losing its dehcate assembly re-
lacionship, 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
Hutter. Fxtra heavy vims create an effect of
Avw heel  balance. measurements
are used in centering the shaft so the table
always revolves the records noa perfect
circle. Dvnanie balancing and hand con
struction increase the cost, but give the
precision of a fine wateh to record plaving.

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

Precision

With a larger and often dressier shock-
mounted base, turntables often  achieve
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 profcssiunal uscrs,
several arms can be mounted for varied pur-
posc usc, 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
death. Since arguments are for the purists,
let’s leave it to them and describe a repre-
sentative group of turntable arms.

The Pickering arm is one in which the
vertical maotion of the pickup is suspended
from a rigid arm. Because the pickup 1s
entirely free of the total weight of the
arm, it allows the playing of even a warped
record with good tracking. This is duc to
a wrist-like movement of the cartridge and
a tracking pressure of only four grams
werght. Even though the grooved tracks are
small and side movement is rapid, the
groove walls can casily vibrate this pickup
of low weight; hence, excellent compliance.

I'he Gray Viscous Damped arm s 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 o an automobile
tubular shock absorber.

e relatively new Ferranti arm, de-
signed by Willimonson of amplifier  fame,
already has its proponents due to low niass,
high compliance abilities from ats ribbon
design, and remarkable tracking abiliey.

I'he Fairchild arm  was onginally  de-
signed  for professional broadeast use and
utilizes a dynamic moving coil pickup. It
is a special purpose arm that requires a
step-up transformer or a high gain ampli-
ficr. The Pairchild provides excellent fre-
quency response with extremely low noisc
level. This is not an arm for amateur usc.

e Weathers Cartridge and arm is an
unusual pickup  assenibly. It utilizes FAI
(frequency modulation) by taking sound
from the record and imiposing it upon
an  ascillator-demodulator KN unit. The
\Weathers arm is extremely light as the
entire assembly weighs only six grams. Since
the arm uses a simall 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 tracking and compliance
arc excellent. The stylus is  extremely
delicate and will not take rough usage.

There arc many other arms and turn-
tables that you will discover for yourself.
Discovery is a major part of Hi Fi. Scarch
for perfection at a price you can afford. ®

arui (left) amd Bogen

cquipment available for
single-play record fans.

Ferranti pickup and tone

nmlti-speed turntable (right)
are typical of the Hi Fi
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the tone arm

Jerry Franke

THE TONE ARM  of any record
changer is of viral importance 10 your entire
home music system. lts macerial, construc-
tion, suspension, and versatiliry in accepring
more than one type of cartridge determine
how much actual music will be picked up
from the record. In addition, ir controls
how much wear there will be on the record
grooves and stylus, as well as the tonal
service potential rhe unit may be cxpecied
to provide its owner.

All tone arms should be as light as pos-
sible without sacrificing rigidiry and ¢ffi-
ciency in tracking rhe grooves. Plastic.
because of low cost and ease of manufac-
ture, is used to a great extenr on inexpen
sive changers where price is the greatest
factor. Often the arm is coupled with a
crystal pickup and the inadequate “play
every record” single stvlus. Lightness s
not enough; if heat, usage, and wear will
tend to warp the arm and render its rrack-
ing ability useless. A poor arm can damage
both the stylus and records, especially the
delicate microgrooves.

Die cast metals such as Dural, aluminum,
cte, provide rigidity and efficiency to the
arm as well as permit efficient design and
better construction.

Stylus pressure gauge is
designed to measure pickup weight
which can be controlled on 1most

automatic record changers. |

I'he arm should move easily and smoorhly
borh vertically and larerally, s changer
action  must be  one  rhat sers down
easily and gcmly upon the record, with
the stvlus tangent 10 rthe edge of  rhe
groove. There shoutd be as lirtle rough
morion and clatter as possible for speed
is not as important as cthciency. Muting
switches which turn off the sound during
record changes are now beng incorporared
i newer changers to chiminare the clatter
heard during record dropping cycles.

You don’t have to be an engineer to
distinguish the ditference between quality
construction and slipshod  production. Lift
the tone arm and examine 1t. Note it
matcrial, check its apparent weighr, and nore
if there is provision o adjusr the weight
and balance of the arm. Check the car
tridge and the care with which it is mounted
Make ceriain there is provision for BOFH
types of styli. The “old sryle™ 98 rpm
grooves require a3 il styvlus which s
three times as wide as the 1 mil stylus for
newer nicrogroove records. One stylus, no
matter what the size, cannot serve both
records without sacrificing music  quality
for cost. Avoid the “compromise” stylus
if vou value your records and desire the
best reproduction of music.

Where the arm is joined to its pivot
posr, look for something better than just

Toue arni on Garrard
changer is connrerbal-
anced to limit the stylus’
pressure on delicate
record grooves.



the ordinary “cotterpin” swivel. Jewel or
ball bearing mountings will be found on a
few of the more expensive changers. In any
event, the suspension and pivot should at
least be adequately sinooth, withoutr ex-
cessive side play or looseness.

On the better changers you will often
find provision made in “shells” (on the end
of the arm) for intcrchangcal)lc cartridge
ind stylus heads of the “plug in” type.
Others require soldering to attach or re-
move. These shells permit use of any of the
three basic types of cartridges; be they
crystal, ceramic, or magnctia Interchange-
able heads make your unit more versatile
since they permit the use of the professional
cartridgcs such as the Fairchild, Pickering,
Audak, VWeathers, and others.

Dual heads are preferable since they con.
tain separate styli for both types of rec-
ords. Only ONLE nced be changed as it
wears out, instead of the necedless cost of
replacing both.

Because the arm provides not only track-
ing for the stylus, but its angle in the
groove, (plus weight and balance) it should
be chosen with the greatest care. In gencral
it is considered a wise move to buy the
changer with the best arm and record
handling mechanisms. The difference be-
tween good and bad is often only a few
dollars of initial cost. .

Botton view of Pickering plug-in shell shows
contact points, wiring and turnover miount.

Turning the small lever (78) to tire left will
rotate the cartridge one half turn, placing
the microgroove stylus in a playing position.
All dual point cartridges have some means of
stylus changing such as this Pickering unit.




cartridges and siyli

From Columbia Records, lic.

MODERN PHONOGRAPH records are
the crystallization of years of audio en-
gineering skill and experience. New record-
ing techniques make it possible to caprure
the entire spectrum of audible sound in
correct balance. This achievement brings the
thrilling brilliance of the concert hall into
your living room. We call this exhilarating
experience High Fidelity Recording.

Your Hi Fi record has a treasure house
of music imprisoned in its grooves and wait-
ing to be released at a touch of the needle.
The fidelity of the original performance is
greatly dependent upon the needle’s quality.

Most phonograph ncedles are subject to
rapid wear and deterioration. The appear-
ance of wear on a needle results in the

Styli dimnonds from Tetrad Co., Inc., N.Y.

restriction of the tonal range of recordings.

Many people think that a phonograph
needle has a sharp point. Actually it is a
cone with a smooth ball-shaped vp and s
as carcfully made as a tiny watch part, and
as highly polished as the finest gem.

As you lawer the tone arm on the spin-
ning record, the ball point of the needle
nestles on the walls of the V-shaped groove.
Instantly—the needle is forced to vibratwe
from side to side at an astonishing speed.
Dynamic forces produced by millions of
microscopic sound impressions in the groove
must be sensitively followed by the needle
tip. This is necessary for crystal-clear re-
production of the original performance.

Obviously, in order to avoid unpleasant
distortion of sound and to protect delicate
grooves, only a needle in good playing con-
dition should be used on your record col-
lection. Records are too costly to ruin for
the pleasure of one play.

Diamond
478 Hours of
play '

Still usable

Sappbhire

so Hours of
play

Worn out

Osmium

15 Hours of
plﬂy
Dangerous

Tetrad Photos,
N.Y.




No record or phonograph can play bet-
ter than the needle will permit. A phoho-
graph ncedle is only in fleeting contact with
any one section of the record groove. In
addition to vibrations, pressures between
the needle tip and groove walls develop
into tons per square inch. Iligh tempera-
tures are generated by friction and rapid
motion. Since the tip of the needle is under
ontinual attack by these forces and the
groove only momentarily, it is the needle
which wears out first, not the record.
But, once the ncedle develops “wear-flats”
and sharp edges, it may cause permanent
damage to your valuable records.

The ncedle, like a shoe, is subjected to
continuous abrasive wear when in use. Both
develop wear-flats which decrease their
usefulness. Here the similarity ends; for
you can’t seec the damage on a necdle tip
until you examine it under a microscope. ®

GOOD AND BAD NEEOLES IN RECORD GROOVE

BALL-POINT CONTACT INSURES TOP
PERFORMANCE, PRCTECTS GROOVE

W

WEAR-FLAT DISTORTS MUSIC
CHISEL EDCE DAMACES CROOVE

Phonograpl styli can be examined under a microscope for signs of damage-creating wear.
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Your phonograph needle vibrates
10000 times per second which is
so times faster than the beating
of the bunnninghird’s awings.

Ii all the grooves o1 one srandard-
size long-playing record were
uncoiled, they would mieasure a
fedl wnile i length.

A diamond needle can rravel a

grooze length of 3,000 1iles before

wearing our—equal to distance be- !
ween New York and Los Augeles.




carfridge 0/)('r(1li0n

From David Bogen, Inc., N.Y. 14

HOW DOES THE cartridge work? Let
us recall that the phonograph record is a
storchouse of musical reproduction. When
the original recording is made, the impulses
which constitute the performance inscribe
(or “graph™) on the disc a mechanical pic-
ture of the sounds produced by the per-
formers. The record we play is a reproduc-
tion of the original disc. lt contains the
same “graph” made by the original im-
pulses. When the record rotates on the
turntable, the phonograph ncedle, or stylus,
is drawn through the grooves. As it moves
from side to side, it is guided by the pres-
sure exerted by the walls of the grooves.

To make use of the signals engraved in
the phonograph record it is necessary to
convert them to clectrical energy, so that
they may be amplified to operate the loud
speaker. The phonograph cartridge is the
device which does this. The two most
popular are known as the crystal and the
magnetic. The crystal cartridge operates on

a principle many Hi Fi owners will recall
from their high school physics. known as
piezo electric effect. Certain  materials,
among them crystals of Rochelle salts, will
produce tiny electrical currents if pressure
is properly applied to the crystal. Connect
a phonograph needle to a piece of this ma-
terial and you have the phonograph car-
tridge. The magnetic cartridge performs the
same function, but in a different way.
Here the change from mechanical to electri-
cal energy is made on the same principle
that gives us the clectric generator.

A crystal cartridge is generally less costly;
and ‘some, using interior units known
as “ceramics,” often give surprisingly good
performance. But neither, it is felt, ap-
proaches the quality of the magnetic car-
tridge. It is thercfore to be preferred, despite
the added cost and the extra amplification
needed by the signals produced by the
niagnetic type. Also, the high quality mag-
netic cartridge is so constructed that it
responds more easily to the pressures ex-
erted by the groove walls. This added
compliance of the stylus means less wear
on the record and a more nearly exact re-
production of sound. [ ]

A General Electric variable reluctance cartridge.

AA  Copper wire coils wound on nylon spools

BB laminations of high permeability alloy for ideal magnetic properties

€CC Yokes of same alloy
D Alnico 5 magnet

E Sturdy plastic base

F Mu-Metal case

G Dual stylus assembly
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1. Loosen set screxw with

a. fingers, or
b. small screw driver.

B

2. Pull needle down with

a. fingers or rweezers,
b. Cupper and locer)

sima!l serew Jdriver, or
¢. kaite.

The Tetrad Company, Inc, NY. 2




3. Slide needle forward with
fingers or pin.

4. Slide needle backward with
fingers, pin, or screw driver,

5. Remowe nuts and washers, push needle
outr with paper clip or pin.

X

6. Lift lever and remove from channel
(note drawing).

7. Pull off knob, slide “C” washer out,
remove spring, and the styli shaft
will slip from cartridge.
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records and therr care

From David Bogen Co., luc., N.¥. 14,
and  Zenith Radio Corp., Chirago 3y

TS PHONOGRAPIHE RECORD oy
be technically defined as a method of stor-
ing the mechanical reproduction of sound
so that it may readily be converted back to
cleetrical energy and playved over and over
again as music. A record is made by cutting
a wavy groove on a soft plastic dise. From
the dise a mold is made, and the finished
product is produced by pressing the mold
onto heated vinylite or shellac,

A few words now about the types of
phonograph records. For several  decades
all records were pressed on a “shellac”
dise made to revolve at 78 rpim. The best
of these had fair frequency response and
relatively low distortion. Bue the imperfeer
composition of the record material caused
a hissing sound which contributed to what
was  known as “listening  fatigue.””  later
came the records made of vinylite, a plastic
now almost universally used for long-play-
ing records. This material s flexible, vir-
tually unbreakable, and almost entirely free
of the seratchy distortion of the shellac
dise. The nexe step was the gradual disap-
pearance of the 78 rpm record. Few will
mourn its passing. Five or more records
of rhe old standard Jpeed may now  be
pressed on a single dise of the new 33},
rpim development. IFxeess mass has been re-
placed by cconomy and concentration, To-
day the bulk of the beginner’s  library
investment will naturally go to the two cur-
rent speeds, 45 rpmoand 335 rpni. The
former is especially popular as a medium
for semi-classical music of the kind ordi-
narily played at “pop™ concerts. lts average
playing tune s seven minutes per side.
The other is favored by those of a broader
and mare serious cultivation of the enjoy-
ment of music. In all, over fifty domestic
and foreign manufacturers account for the
huge assortment of 337, rpm lnng-playing
records now on the market.

For technical reasons, it is necessary in
the recording process to cut down the

Left above is a new record groove after cut
by a worn stylus. Below is a new record
after many playings witl a diamond. Photos
are from The Tetrad Company, New York.

Actress Pat Percy shows proper method of
holding records, as moisture {rom bands can
etch the grooves and mar fidelity of rtone.
Zenith Radio Corporation, Chicago 39, I,




intensity with which low frequency sounds
are recorded. Accordingly, all records have
for some time been made with what s
known as low frequency roll-off. This
means that an clectrical filter has been
placed in the circuit of the recording equip-
sment to thin out the low notes. Now, in
designing the -.mlpllﬁcr. it is possible to put
in the reverse of this filter. Thus, when the
record is played back. the low notes are
restored to their ariginal fullness.

Of special interest to owners of a home
music system is a technique which increases
the effective life of their records. This was
evolved years before the advent of the long-
playing process. The technique is called high
frequency pre-emphasis. To understand this
it is important to keep in mind that what

phonograph ncedle picks up from the

record is composed of two parts. One is
the music contained in the waves of the
grooves on the surface of the record. The
other is the so-called “necedle scratch.” The
latter is caused by a combination of wear
and particles of dust and dirt that embed
themselves in the soft vinyhte. Microgroove
records are made in such a way that the
high frequency notes are emphasized. That
is, they are recorded at a higher level than
the notes of the middle range. If these notes
are then played back through an amplifier
designed to diminish the higher frequencies
in the same proportion, the correct balance
is restored. The result is a perfect repro-
duction of the original music. Alorcover,
scratching will be reduced because the
play-back amplifier discriminates against
those frequencies which scratching covers on




I's easy to clean records with a soft cloth of deep, fine pile, such as velvet or plush.

the sound spectrum. The process of restoring
the thinned-out low frequencies and dimin-
ishing the pre-strengthened high frequen-
cies is known as record equalization.

Maintaining  original  quality  of  High
Fidelity records demands care in handling
and storage of discs, as well as proper care
of the record player. Television actress
Pat Percy gives a few easy-to-remember
rules that will give your records a long
and useful life.

Keep records as clean as possible. \When
you pick up a record, hold it by the outer
edges. Fingerprints damage the grooves by
grinding in dust particles and acid moisture,
always present on hands.

To keep records free of dust accumul
tions, use a soft velvet or plush cloth. Tl
best time to clean a disc is just before it is
plaved. Let it revolve on the turntable
while you apply the soft cloth.

Cleaning records is only half the job.
though. Storage of Hi Fi discs is equally
important to the long life of high fidelity
characteristics. Records should be stored
lving flat or standing straight on edge in
the cabinet. Slanting albums and overlap
ping records are invitations to warping and
distorrion. Pat Percy also points out that
records must be plaved at the exacr re
corded speed to reproduce the quality of
High Fidelity musical productions. [ ]

Records are best played at exact speed, which can be adjusted on betrer players.

Ny
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Storage of records can be either on sides in a flat stack, or filed standing straight up on edge.
All photos from Zenith Radio, Chicago 3y, lil.
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Fig. 1. This “equipment-only”
cabinet is both easy and

mexpeunsive ro produce.

IGH FIDELITY has come of age. For

the proponent of high fidelity is no
longer “a voice crying in the wilderness.” or
to rephrase the image, he is no longer a
voice crying into “tin cars.”

As far as clectronic conmponents are con-
cerned, the situation is pretty good. In most
categories a good sclection is currently avail-
able, covering various price ranges and per-
formance characteristics.

However, as far as housings for residential
systems are concerned the picture is not
nearly so bright. Available ready-made cab-
inets are extremely limited both as to style
and finish, which means they will rarely fit
mn with the user's other furnishings. The
person who insists that the cabinetry of his
system, both appearance- and construction-
wise, should be of comparable quality to its
sound can hardly be considered unreason-
able, and his number is legion.

Competent designers and cabinet makers,
familiar with the problems of housing Hi I
cquipment, are available if the homeowner
cares to take the trouble to locate them.

In order for the homeowner to make a
reasonably good choice of sources for de-
signing and cabinct work, it will ccrminly be
helpful for him to have at least a nodding
acquaintance with the subject of cabinetry
and cabiner design.

There is little point or need 10 try to be-
come an expert in the feld. bur it is a
good idea, in terins of satisfaction, ro know
at least enough to be able to judge the com-
petence of the people you plan to commis-
sion to do the work.

By Jeff Markell, courtesy Radio &
Television News of Noveniber, 1952

In approaching cabinet design it may be
found convenient to consider the question
in terms of three general categories. One of
these tvpes will apply to most situations
requiring a free-standing cabinet. The ques-
tion of a built-in installation is purpasely
omitted, since this requires individual con-
sideration in cach case.

The first general category is the type of
cabinet which houses  electrical  equip-
ment only, and requires a separate speaker
enclosure. Although there is disagreement on
the point, a significant group among engi-
neers is quite insistent that the inclusion of
the speaker in the same cabinet with the
other components impairs the operation of
the whole system. This is one reason for
separating the speaker. Another is that it
will often develop that the location in the
room which is most convenient for the
placement of the equipment is a poor one
for the speaker.

Fig. 1 is an example of the equipment-
only type of enclosure. It is extremely sim-
ple in design and therefore relatively casy
and texpensive to produce. It is based on a
standard cabinet module and is, therefore,
most economical of materials. since material
costs in plywood are based on the nearest
square toot. It has the disadvantage that it
opens from the top rather than from the
front, necessitating installation of the tuner
face up rather than face out. Another dis-
advantage of this type of cabinet is that
the lady of the house will very likely put a
pot of flowers on it as soon as it's moved
into the front room of her house.




Fig. 3. Conventional cabinet
with rbangm. tuner and amplifier
placed over the loudspeaker.

Fig. 2. In-line cabinerry bhas
changer, speaker, tuner and amplifier
in a line with record space below.

The second general category is the type
of enclosure housing the electrical equip-
ment plus the speaker. Although some en-
gineers take a dim view of this type of
housing, it is often the treatment of choice
for specific situations where space for a sep-
arate speaker enclosure is not available.
Figs. 2 and 3 are examples of this type. In
Fig. 2 the equipment is set in a line—

changer, speaker, tuner, and amplifier—with
record storage optional underneath. l’lacing
the changer, tuner, and amplifier over the
speaker is a more conventional arrangement

(Fig. 3). It is considerably more econom-
ical of wall space and less expensive to
build than the cabinet shown in Fig. 2. Of
course, record storage cannot be included
in such a compact and movable design.
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The third general category is a complete
wall unit housing equipment and speaker
plus various subsidiary cabinct spaces, such
as a bar, desk, utility cabinet, and book-
shelves or record storage. This type con-
stitutes an extremely extensive cabinet treat-
ment, but where this type of unit is used
little or norhing in the way of additional
cabinetry is likely to be required in the
room, leaving the remainder of the room
available for convivialiy. Fig. 3 is an ex-
ample of a treatment of this type.

As regards the question of style, all of
the examples have been treated in a strictly
modern manncer; however, there i1s no rea-
son why similar trcatments cannot be done
in a wide variety of period styles to conform
to the design of other furnishings in the
music room. Ar the moment, for example,
quite a lively revival scems to be going on
i the French Provincial style. Any of the

High quality single-play turniable is in-
stalled in shop-made cabinet on iron legs.
WEINGARTEN ELECIRONICS, LOS ANGELES

Fig. 5. Several types of wood joints used in
cabinet work. See text for complete details,

———



Fig. 4. A complete wall unit

which houses not only equipment and
speaker but a bar, record storage, desk,
wtility cabiner, and bookshelves.

basic space arrangements could be trans-
lated into French Provincial. When con-
structing cases for use in period rooms, it
is always a question of designing, construct-
ing, and finishing.

Properly done, the cabinet will blend
harmoniously with the other furnishings.
Only in the case of modern is this not neces-
sarily so. To achieve an effective result as
regards the over-all decor, 2 modern cabinet
can be designed either to match the existing
furnishings or to contrzst sharply with them.
Sharp contrast, if employed, will often con-
sist of dramatic color differences; for exam-
ple, a mixture of bleached with cordovan
mahogany pieces. Unfortunately space will
not permit of elaboration of the point; how-
cver, an extremely modest amount of good
taste should keep you out of trouble in this
important departiment,

Construction, for our purposes, can be
limited to two basic considerations: first, the
type stock, and second, the method of join-
ing. You can build a cabinet in either solid
lumber or veneered plywood. In general the
writer prefers a good grade of veneered ply-
wood because, by virtue of its construction,
it is less subject to warpage under condi
tions of changes in temperature and hu-
midity. It is perfectly true that good-grade,
well-seasoned, solid lumber is highly re-
sistant to warpage when properly joined;
but it is increasingly difficult to obtain.
Availability will differ depending on your

location. When in doubt specify 3j-inch
vencered plywood of good quality.

Finish is another factor influencing choice
of stock. If, for example, a bleached ma-
hogany finish is desired, veneer must be
used, since solid mahogany will not bleach
evenly to produce an effect of quality.

Fig. 5 illustrates a few types of joints in
common use. Butt joining is cheaper than
miter joining; however, the miter is in-
finitely preferable. It looks better and is
stronger, which reduces cabinet vibration.

Of course the joints illustrated are for
use with standard 3-inch stock. The writer
has seen a number of cabinets done in 9%-
inch lumber, and has even seen them done
in 1 V-inch plywood on 1 x 2 frames. For a
cabinct of any size 3%-inch wood is not heavy
cnough to resist warpage adequately, and to
build a cabinet of Y-inch plywood on a
frame is, to this writer's mind, a shoddy
dodge not worthy of discussion.

In choosing specific types of woods (ma-
hogany, oak, korina, primavera, birch, etc.)
it is well to be guided by the other woods in
use in the room. For example, it would
probably not be wise to place an oak cab-
inct in a room that already contains a num-
her of mahogany picces. A word of caution!
It might be noted that strongly grained, ex-
otic woods, such as zebra wood or prinm-
vera, should be used with restraint since the
eye is likely to tire of a large area that is
visually “busy.”
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As mentioned previously, veneered ply-
wood, although generally more expensive
than solid, is the materal choice. However,
having decided on the use of this material,
do not be tempted to use cheap grades.
Many cheaper brands of veneered plywood
are subject to checking, buckling, or pecling
of the vencer itself. Since the largest por-
tion of the cost of a cabinet s labor, not
materials, cutting corners on materials usual-
ly proves ro be a false economy.

The writer has had occasion to sce all too
many cases of well constructed cabiners
ruined by poor finishing. You should be ex-
tremely particular about the finish you ac-
cept. A good finish should be smoorh and
satiny, both to the touch and the eye. It
will not be if the individual coats are pur
on too thick or the picce has not been well
rubbed. Any competent shop should be able
to givc you at least a good smooth “com
mercial finish” at a reasonable price. Insist
on it! And then take care of it

In designing cabinets for high fideliry
systems, the most important aspect of the
problem is that the internal spaces be ade
quate to house the desired components. No
matter how beautiful the cabinet job may
be, if you can’t put the equipment inside it’s
hardly berrer than useless. Internal space
requirements can, of course, be derermined
by taking a specific set of components and
measuring their over-all dimensions  thus
arriving at the internal space requirements
for the specific set-up. This merhod is news
to no one, but it has one big disadvantage.
It does not allow for flexibility in terms of
later changes in the system. For this reason
the writer has found that the internal di-
mensions given in Table 1 arc useful tor
practical purposes, since they are based on
the largest commonly used components in
cach category.

In regard to speaker systems, and their
enclosures, there is widespread (li:,ngrcclncm
among cogineers. At the risk of appearing
cowardly, the writer is leaving the subject
alone except ro give a tabulation of cubic
volume for infinite bafes. The cubic vol
umes given in Table z will suffice for the
speaker diameters given in infinite bafles of
cither rectangulir or triangular corner types
An infinite baflle is a solid, fully enclosed
box. In many cases smaller volumes will
suffice; however, it will very seldom be
necessary 1o exceed those in the table.

Other than internal space requirenients,
the conditions imposed upon the cabiner
designer by the equipment are neither many
nor difficult to handle. Power and frequency
loss in leads berween components is not a
factor in cabincted systems, although this
problem occasionally arises in builr-in sys
tems. Adequate ventilation and accessibility
for servicing are important considerations,
but these are uvsually both taken care of by
leaving the back of the cabinet open. If,
duc 1o the proposed placement of the calby
net in a room, the back must be exposed,
there are several types of perforated mate
rials available to cover the back. and stull
allow adequate ventilation. I'ven with ade
quate vennlation, crowding of components
does not tend to improve matters.

If by now you have managed to house
your equipment allowing for venrilation, al
l()\\'ing a bit of space berween components,
and if you haven't done something unfo
tunate such as hanging the phono unit up
over a power transformer, internal arrange
ment is not likely to give you trouble. The
only consideration lefr regarding placement
of components in the cabinet is the ques-
tion of accessibility of controls. The writer
prefers to keep controls ar least 30 inches
above tloor level.

GRUN G BRI, Rt r Bl o o oo Aleh ol bl e o s b o vt ok tyeh . 16” x 16”

Depth (below mounting level). .. ................. ....... .. .. 4"

Helght (above mounting level}—lid opening. . ... . ..... .. .. . .. 6"’ min.
f drawer or dooropening. .......................... e Ay 8” min.
TUNERS (behind control panels) 17%” x 12” x 10”
AMPLIFIERS (behind control panels). .. ............ .. ... ... ... 172" x 12” x 10"
PREAMPLIFIERS (MGX.) . ...ttt 12” x 8”7 x 3”
TR (HEEGD § A0 o oo B0 o SN TR ST S S e B T 22" x 23" x 26"




It is well in laying out control pancls to
climinate  duplicate controls. Volume and
tone controls often appear on both tuner
and amplifier. or preamplifier. If the pre-
amplifier is included in the tuner or the
amplifier, eliminate amplifier controls en-
tirelv. controlling it from the tuner. With a
scparate preamplifier. one usually climinates
duplicated controls from the tuner.

Home ensemible with AM-FA

tuner, tape recorder and automatic
record changer. Panel on the

lower right bides the power amplifier.
WEINGARTEN ELECTRONICS, LOS ANGELES

A good design is usually relatively easy
to construct. Be wary of designs that are
complicated and ditheult to build. There
is a likelihood that such designs will not be
too effective when built. Keep the size and
proportions of the cabinet in scale with the
room in which it will be placed. In order to
do this, decorate the room before building
a specific cabinet. [

Tables 1 and 2. Dimensions of

varions pieces of equipment found in

8" speaker 512 cu. feet

10” speaker 6% cu. feet. home systemis, plus cubic voluies
12” speaker 8 cu, feet required for speakers in
15” speaker 10 cu. feet infinite bafjles.
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HERE is a smart and clean-lined sectional
that provides storage space for everything
l from desk supplics to music system. The
design is similar ro a prize winner in a recent
! national architectural competition.
| Easy to build, the built-in consists of
four plywood sections. One section holds a
built-in desk which folds neatly our of sighr
when not i use. Others hold books, tuncr
drawer, record player, and bass-reflex speak-
er. Sections are hung on wall about six

sectional storage

From Radio Craftsien, Chicago g0, 111

Designed by the Douglas Fir Plywoad Associatio

inches from floor to provide toe space. By
adding or sulnracling sections, or by alter
ing dimensions, you can make this striking
storage wall fit your wall area exacily.
imishing suggestions:  Painting: Vir Ply
wood should be smooth and ready for paint
ing in colors to complement the decor of
yvour room. lirst: brush on a coat of flat
paint or enamel undercoat. Second: apphy
second undercoat, tinted to shade of finish
Fhird: apply finish coat of wall or

coat.

wall

I. TACK AND LEVEL CORD 2 TAP WALL WITH

FOR TOP OF 2°x 3" BACK HAMMER TO LOCATE
SUPPORTS MARK LINE STUDS - MARK

NOTE: ALL PLYWOOD /4" THICK EXCEPT WHERE SHOWN

2'(3" BACK SUPPQRTS
SPIKED T0 WALL

o
3%

Jtor

3. SPIKE 2°X3" BACK SUPPORTS
TO WALL WITK 16D
COMMON NAILS

1"X 1 GLUE BLOCKS

1/2 %1 HARDWOOD
SLIDE To

PREVENT Ti0PING

RECORD CHANGER

wooD SCREw PIVOT

]
4 3/5

o
W\

7
/

;/f"nr'/z" SPRING CATCHES AT MOUNTING /
OWELLING -
LET iN SIDE AND ELRERJEND BOARD 14005 {'/'

CENTER PIECE
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woodwork paint or enamel. (Note: second white undercoat, thinned so grain shows

undercoat may be omitred.) When using through, then one coat of clear shellac, var-

water-thinned paints, plywood should be nish or lacquer.

sealed first with clear resin sealer, shellac or Fir plywood may also be stained to

flac oil paint before painting. match