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LK-32 80 WATT AMPLIFIER

** ... no effort has keen spared to make
the building jcb simple, a lot of fun, ard
yel have the tuilde- enc up with a urit
that looks and works lize faciory-bu It
eqJiipment . . . Wrizzed thrcugh tte
complete corstruczon in ony about
11 % hours. A ccnsarvatively designed,
versatile, integrated stereo amplifier
thal s~ould be a pleasure t- build and a
pleasure to use.'

Electron’cs World

LT-110 F¥ MULTIPLEX TUNER

“ ... a fire stereo tuner a~d an ur-
usLally easw kit to build . . . ®
Avdio, April, 19€2

* ... If ycu have hesitzted o go into
stereo FM because of imag ned com-
ple«ities . . . fear no mcre. The LT-110
shcws you how to enjoy sterso Fid the

easy way . ..
Electronics Illustrated, July, 1962

* ... The crift was the leastdhave ever

measured ¢n an FM zuner. Lass t~an 2

or 3 kilocyc es from a ccld start . . . "
Hi-Fl/S*eseo Review, June, 1962

Scott Kits win
rave reviews
from leading
Hi-F1 experts

"The packaging and instruction manual for the Scott LK-72 kit belp make the as-
sembly and wiring of this amplifier painless and even pleasurable. Each stage of
the work is carefully explained, with text and illustrations that leave little or no
room for error, and which were obviously prepared with more than a passing
sense of humor, There are no outsize ''blowups’’ to hang on the wall, but
rather meticulously detailed drawings, in color, of each stage of the work,

and all contained in the manual in the normal sequence of steps used by the
builder. The instructions are prefaced with helpful hints on how to unpack the
kit, what tools to select, correct soldering procedures, and so on. For those who are

interesteq, there also is a section explaining how the amplifier operates, stage by
stage. All told, this is a neat, attractive, very well-designed kit, and one which gives
every assurance of successful completion even in the hands of the inexperienced
or first-time builder."

High Fidelity, Apri!, 1962

LK-150 POWER AMFLIFIER

**. .. Checking my notebook for my feel-
ings abou: the musc capabilizizs — |
find only two words. ‘immaculate
sound" ... This unitbelongs to that very
small group of components whizh allow
you o '‘see” past the 2qiipment into the
performance itself.. "'
American Record Guice, April - 962

LC-21 PREAMPLIFIER

“Noise is tolally inaudidl2 undar any
listering conditions . . . Listening 0
music with tha LC-21 proves to be &s ra-
ward ng as It was with the sower amp i-
fiar. it impinges nothing of itseif on tre
parformance while previding positive
control . . . both kits go tcgether withro
fuss at all. About a waek's worth of
evening wor<wi | provide a superb ebec-
tronic controt center . . .'
American Pecard Guid?2, April, 1562

H. H. Scott, Inc., 111 Powdermill Rd.,
Maynard, Mass. Dept. 035-08

Export: Morhan Exporting Corp., 458 Broadway, N. L C.
Canada: Atlas Redlo Corp., 50 Wingold Ave., Toronto

Rush me your new *ull-color folder

showing the complete line of Scott
Kits.

City

I SCoOTT
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&

Toeen )

S s bR &
| T R G, N

——— —
S-8000 FM/MX 64-watt Stereo Receiver$299.50
16U ° x 4% x 14" deep. Combines Sherwood’s
brilliant FM stereo tuner design, two 32-watt
amplifiers, two phono/tape pre-amplifiers, and
all circuitry necessary to receive FM stereocasts.

RAVINIA Model SR3 3-way speaker system
$139.50. Walnut Cabinet 26'4" x 15" x 13%"
deep. 12" high-compliance woofer, 8" midrange,
and 2%" ring-radiator tweeter. Features low
intermodulation distortion, flat frequency re-
sponse (+2',DB) to 17 KC.

Tr— —amperer;
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S30000 FM/MX Stereo Tuner $160.00. 14" x
4%" x 10%" deep. tdentical tuner design to
S-8000. Other tuners: S-2100 FM Stereo/AM
Tuner $199.50. $-2000 11 FM/AM Tuner $150.50.
(Same but without FM stereo feature)

FM Stereo Multiplex Adapters may be used to
convert Sherwood and other FM tuners for stereo-
cast reception. $49.50 to $69.50.

sy ——
€y b9 6y by €0 05 "
. == - Z'_i

$-5500 IT 64-watt Stereo Preamplifier-Amplifier
$164.50. 14" x 4% " x 12% " deep. ldentical to
amplifier used in S-8000. Othet amplifiers:
$-5000 II 80-watt Stereo Amplifier-Preamplifier
$199.50.

This typical room Setting
includes Sherwood’s “'Su-
perb Stereo Starters,”—
one S-8000 Receiver and
two SR3 Loudspeakers.
Sherwood Electronic Lab-
oratories, Inc., 4300 N.
California Ave., Chicago
18, lllinois. Write for com-
plete technical details.

Write Dept. A-8



Hear! Hear!

3 POWERFUL
RECEPTION AIDS
FOR FM AND FM

MULTIPLEX STEREO

Set up for stereo or monaural FM?
Either way, you'll bring in more
stations . . . enjoy all stations more

. with these powerful Jerrold
FM accessories.

FM RANGE EXTENDER

A must for multiplex, this high-gain
(20 db) preamp really beets up weak
antenna signals. Brings in distant
stations . . . eliminates unwanted
noise ... makes even low-cost tuners
and radios sound great! Latest 6DJ8
frame-grid tube, ‘*no-strip’’' twin-lead
L— terminals. $29.95 list —

O

FM/TV ANTENNA SPLITTER

Gives full FM reception from a broad-
band TV antenna. Compact, triple-
tuned band-pass filter splits FM and
TV signals without loss to either.
Complete isolation between FM and
TV sets. Positive matching. Universal

L. mounting. indoors or out. $6.95 list =

MAGIC CARPET ANTENNA

Hides under the rug, in the attic or
closet. Exceptionally good for FM re-
ception in apartment houses and
suburban homes. $9.95 list

Ask your hi-fi dealer for full Information

T Sokrorarion
A subsidiary of

The Jerrold Corporation
Philadelphia 32, Pa

AUDIO CLINI

Joseph Giovanelli

Send questions to
Joseph Gilovanelli
3420 Newkirk Ave.
Brooklyn 3, N. Y.
Include stamped, self-addressed
envelope.

Measuring Turntable Performance

Q. My question concerns a turntable I
recently built—the hard way, not from a
kit. I cannot be satisfied, however, until I
measure the results. How are these meas-
urements made? Rudolf Bohm, New York,
New York.

A. The main two eriteria by whieh turn-
table performance is measured are its
rumble content and its wow and flutter
content. I naturally assume that the speed
is accurate.

Rumble is measured with reference to
a 1 ke tone recorded at 7 centimeters per
second. The tone is impressed on a dise.
The dise is played back and the output
level produced by the tone is then meas-
ured. Then the tone ceases and the stylus
passes over an unmodulated band of dise
material. The rumble is noted as being so
many db below the reference tone. In this
test the RIAA compensation is used.

Wow and flutter are measured by means
of a wow and flutter meter. This is a
meter which has a discriminator cireunit in
its output. A tone is played again, and the
meter will swing above and below a cor-
responding zero point (representing the
tone’s actual frequeney). The meter pointer
moves along a scale calibrated in terms of
percentage of wow and flutter. The motion
of the pointer will indicate which is pres
ent, and to what degree. This test is one
which you probably cannot simulate in
your own home.

What is Happening?

Q. I have a component hi fi set consist
ing of a tuner, basic amplifier, and a
speaker system. I have noticed that when [
use my exterior TV antenna for FM re-
ception, the signal increases over the non
antenna level, plus the fact that on one
station only, there is an increase in noise.
This noise sounds like wind (a rushing
sound) and has no discernible audio com
ponents. When I disconnect one end of the
300-ohm twin lead, the noise becomes in
audible. When I have it connected, the
noise comes back. Benrard Eisner, New
York, New York.

A. From what you write about the char
acter of the noise, I suspect that the noise
is the tuner going into osecillation, prob-
ably as a result of a defect in the front
end. Certain tuners will do that, especially
when the soldering of the braid associated
with the variable condenser has been poorly
done.

Before doing anything to the innards of
the tuner, eheck the tubes, especially those

in the front end. If this cheek does not
show a bad tube, you must then check all
sereen bypass capacitors and decoupling
capacitors associated with the front end.
A tube ehecker may not always show up
such defeets. The best thing to do is to
replace these tubes with known good ones
and note the performance of the tuner.)
If this produces no results, resolder all
ground connections, especially those asso-
ciated with the variable capacitor. That
should do it.

The Push-Pull Parallel Output Stage

Q. I would like to operate the output
tubes of Mr. Voss’s amplifier (“Triode op-
eration of KT88s”, March, 1961 AUDIO)
in a more conservative manner. Push-pull
parallel operation suggests itself, but
should I reduce the plate voltage to change
the bias setting in order lo maintain the
same cathode current as for two tubes?
In the cvent of the former, about how
great a reduction in vollage is necessary?
Would it be necessary to change the output
transformer? Andrew H. Frank, San Fran
cisco, California.

A. When arranging a circuit for push-
pull parallel operation there are several
facts to keep in mind.

Let us assume that we are converting
any amplifier for this type of operation.
First, the impedance offered by this com
bination will be lower than it would be for
a similar amplifier operated in the conven
tional push-pull arrangement. An output
transformer having about half the im
pedance required for the push-pull config-
uration must be used in the circuit. Be-
cause such an amplifier is ecapable of
giving you about twice the amount of
power that could be delivered by the push
pull amplifier, you must use an output
transformer having a greater power-han-
dling capacity than would be required for
the more standard circuit arrangement.

You would not adjust the bias so that
the total cathode current taken by the
four tubes is the same as would be re-
quired for two tubes. If you did that, the
bias would be too great. Greater distortion
would result. True, each tube would run
cooler than it would in the push-pull ecir-
cuit if the bias were reduced. However,
this is not the manner by which cooler
operation should be accomplished. If you
want to run the tubes in a more conserv-
ative manner, you should reduce the plate
and screen voltages, adjusting the total
eathode current accordingly. (The cor
rect procedures for doing this latter opera
tion are shown either directly in the tube
manual or ean be worked out by means of
the nomographs provided therein. There-
fore, this procedure will not be discussed
here.)

Even when the tubes are to be run more
conservatively, it is likely that the total
power consumed by the four tubes will be
more than that consumed by the two tubes
found in the original amplifier. Therefore,
a power transformer having a greater

AUDIO e AUGUST, 1962
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in a Garrard
Automatic Turntable
pays off

Chances are that sooner or later you will spend
more on your records than you do on any record
player. More, it may be, than the cost of your
entire music system. Your listening enjoyment
is dependent upon records and the unit that
reproduces them. This is exactly why more
GARRARD Type A’s, for example, have been
sold—and are being sold—than any other high
fidelity record playing equipment, without re-
gard to cost. Just consider this...

Most people today want to use one of the ultra
sensitive cartridges developed originally for
separately-sold tone arms because of high com-
pliance. Garrard has integrated precisely such
an arm in the Type A Automatic Turntable—
dynamically-balanced, counterweight adjusted,
designed and built with the same precision, the
same balance, the same freedom from friction,
the same playback characteristics and low res-
onance. This arm, operating in conjunction with
the Type A’s heavy, full-size, non-magnetic turn-
table — a laboratory-balanced, double-shielded
motor; and (when you want it)the gentlest auto-
matic record-handling mechanism ever designed;
rewards you with the full measure of the mag-
nificent reproduction you expect from the best
recordings.

Garrard’'s Type A Automatic Turntable is
proudly owned by a growing legion of highly
critical people who, originally amazed at the
$79.50 price, have come to realize this com-
pletely integrated precision instrument could have

been developed only by the Garrard Laboratories.
For llustrated literature, write Dept. GK-12,
Garrard Sales Corps., Port Washington, N. Y.

world’s finest

and Canada to Garrard Engineering and Mfg. Co., Swindon. Wilts,, Engl:




BOOK SHELFvs BIG SPEAKER
REPRUDUCTIUN s RE-CREATION

The majesty of a full symphony,
the grandeur of a large chorus or
the vibrant throbs of a mighty organ
—these give the thrill and stir in a
live performance. They produce big
enveloping sounds. Just as their
origin is in a large body, so their
re-creation must come from a large
body. As a miniature orchestra can
never equal a full symphony in big-
ness of sound, so a small loud
speaker can never compare in
fullness with that of a large one.

Bozak, pioneer exponent of big
multiple unit speaker systems,
offers the B-4000, also known as
Symphony No. 1, for those who
seek the grandeur of big, full sound
but whose space does not permit
the celebrated B-310A Concert
Grand.

Used in matched pairs, the
B-4000 has no peer for stereo-
phonic re-creation of musical per-
formances. Through a unique
configuration of Bozak speakers,
two B-4000 systems spread the
music throughout the listening

room with true perspective, not
only in width but also in depth.
Instruments sound in their proper
places, not just left, right and
center, but closer or farther from
the listener—as in the live per-
formance. No truer reproduction
has ever been achieved. The proof
is in the hearing.

The speaker complement in
each consists of two 16-ohm Bozak
B-199A 12-inch woofers, one
8-ohm Bozak B-800 8-inch speaker
used as a mid-range, four Bozak
B-200Y dual tweeters in a vertical
column array, and an N-105 LC
crossover network with 6 db./
octave crossover. Woofer roll-off
is at 400 cycles, mid-range tweeter
crossover at 1500 cycles. These
are housed in a distinctly styled
infinite type baffle of 8 cubic foot
volume.

SPECIFICATIONS:

Useful frequency response: 35 to 20,000 cycles
Impedance: 8 ohms

Suggested amplifier power: 30-watts or greater
Dimensions: 44" high x 27% " wide x 16" deep

See your franchised Bozak dealer, or write

Box 1166, Darien, Connecticut

eurrent capaeity must be employed, unless
the one already used has the necessary re-
serve capaeity.

It is possible that the rectifier originally
used in this particular circuit cannot with
stand the additional drain. Hence it may
have to be paralleled by an additional ree-
tifier. It is also possible that the current
handling eapacity of the filter ehokes must
be inereased.

It is possible also that you will have to
redesign the feedback cireuit. Because you
are now using a different output trans-
former, its echaracteristies are likely to
be different from those used in the original
design of the amplifier.

When you operate the amplifier in this
manner, you will obtain some increase in
power. This inerease, however, will depend
upon whether or not you lowered the
plate voltage to the output tubes. If you
greatly lower the voltage, you are likely
to come out with about the same power
output that you would have obtained with
the original ecireuit, and with somewhat
less electrical efficiency. You would gain
an amplifier whose output stage runs cooler
per tube. Hence, you would have fewer out-
put tube failures than would be true of the
original design.

Starved Circuits

Q. What is a starved amplifier? How
does it work? What are ils adventages and
disadvantages? What design data is
needed? L. Foisy, Brooklyn, New York.

A. When considering “starved” circuits
the thought arises as to what is being
starved.

The answer is that the tubes are starved
for both plate and screen voltage. Most
“starved” circuits employ pentodes. What
happens in operation is that a high voltage
is applied to the electrodes of the tube
through ridieulously high sereen and plate
load resistors. Two megolm plate loads
and 10 megohm sereen resistors are not
at all unecommon. The slightest ehange in
plate current (ereated by a small change
in grid voltage) will cause a considerable
voltage change across the plate load re
sistor and hence, considerable voltage gain
can be realized from the stage. Because of
the high impedance of the entire circuit
shut eapacitors are extremely detrimental
to high-frequency response. Some sueh am-
plifier eircuits I have seen are flat to only
1000 eps.

Some correction of this deficiency ean
be achieved by the use of either negative
or posilive feedback. This feedbaek must
be selective s0 as to hoost the otherwise
suppressed frequeney band.

In 1958 AuUDIO ran an article ealled “The
Purple Cow Amplifier,” in whieh the first
stage was starved

Other information coneerning these cir-
euits is available in the Radiotron Design-
ery’ Handbook and Terman’s exeellent
book, Radio Engineering. E

W
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WHETHER YOUR PARTICULAR REQUIREMENTS IN A TAPE RECORDER ARE SIMPLE OR COMPLEX
««« WHETHER THEY REFLECT THE DEMANDS OF YOUR HOBBY OR YOUR PROFESSION...
WHETHER THEY STRESS LISTENING OVER RECORDING OR VICE VERSA, OR PROFESSIDNAL
QUALITY OVER PORTABILITY OR VICE VERSA, CHOOSING THE ONE RIGHT TAPE RECORDER
FCR YOU HAS NOW BECOME AS SIMPLE AS A-B-C! FOR THERE ARE NOW FOUR
NORELCO CONTINENTALS. ONE FOR EVERY PURSE. ONE FOR EVERY PURPOSE.
ALL GUILD-CRAFTED BY PHILIPS OF THE NETHERLANDS. EACH DESIGNED TQ PROVIDE
iTS OWNER WITH THOSE FEATURES BEST SUITED TO HIS SPECIAL REQUIREMENTS — WHETHER ON
VACATION, ON LCCATION, IN THE HOME, STUDIO, OFFICE, CHURCH OR SCHOOL.

e

0fé’é‘&®

NORTH AMERICAN PHILIPS COMPANY, INC,, iv , 230 Duffy Ave., Hicksville, L. 1., N.Y.

signal-to-ndise ratio 48 db or

@S ai
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FOR THE ULTIMATE
IN AUDIO TAPE
RECORDING

m agnecord

... Known and used the world
over to satisfy the most
demanding requirements for
performance and reliability
in audio recording and repro-
duction.

728 STEREO

The professional

) standard. 7¥2 and
15 ips. Superior
performance

in all areas.

748 STEREO

The Olympian . . .
champion of
recorders. 334 and
72 ips. 4-track play
and record.

THE PT 6
The rugged, reliable
“Workhorse" of the
broadcast industry.

THE P 75

“The Editor" . . .
includes all of the
capabilities of the PT
6 plus extended
performance and
utitity.

THE M 90
“Mighty' in all
performance
characteristics.
Magnecord's finest
tape instrument.

Represented by leading audio
dealers and industrial elec-
tronics distributors. Write
today for additional informa-
tion regarding your specific
requirements.

WRITE TODAY FOR
MORE INFORMATION

P i
Bt R ——
caiar R i | e bl e
P gy L ulpki el 5 B TN Y PNV -V

MAGNECORD SALES DEPARTMENT
MIDWESTERN INSTRUMENTS

P. 0. BOX 7509 + TULSA 35, OKLAHOMA

LETTERS

Effects on Phase Shift

Sir:

Authors Klein and Tributseh of the arti
cle “Effect of Plhase Shift on Hearing,”
in the July issue obviously did no research
of literature, know little about heariug,
and didn’t try any frequencies below 1500
eps when they varied interaural phase dif-
ference. In my opinion the interaural phase
difference decidedly shifts the apparent
image from side to side when using signals
below 1500 ¢ps—as a matter of fact, 3 deg.
is the DL at some frequencies. As refer-
ences, see: Measuremen! of Hearing, b
Hirsh; Experiments in Hearing, by von
Bekesy; and Handbook of Ezxperimental
Psychology, by S. S. Stevens.

Jack F. Curtis, Ph.D.
Researeh Associate,

The C. W. Shilling Auditory
Research Center, Ine.

348 Long Hill Road,

Groton, Conn.

Headphones

SIRr:

In all the diseussion of speakers vs. ear-
phones for stereo one point has been left
out. To me it is so obvious that T must be
wrong. When listening to stereo with
speakers the sound comes from in front of
you. If you turn your lead, the sound will
come from the side toward the speakers.
With earphones, the sound always eomes
from the front no matter which way you
face. This would not happen in a live per-
formance.

RoserT F. McDoNaLp,
11 Vista Via
Lafayette, California

Transistors

Sik:

In his discussion of transistor high-fidel-
ity amplifiers in the May issue, Mr. Cooper
omitted reference to the principle of very-
low-impedance drive of an output stage
using standard alloy transistors.

As a means of improving common-emit-
ter frequenecy response, the principle is well
known but the applieation of it to high-
fidelity audio power amplfication was first
demonstrated, T believe, by D. W. Taylor
at the last EIA/TRE Fall Meeting.

The technique lies in the use of a simple
trifilar transformer to unity-couple a com
mon-collector driver to the bases of the two
output transistors. Fven the inost conserva
tive design of the transformer results in
one weighing a few ounces and easily hand
made or manufactured. The resulting cut
off frequeney is many times the beta cutoff
frequency.

Although this arrangement may not have
been used commereially, the combhination
offers a functionally excellent and eco-
nomically attractive means of obtaining

| high-fidelity audio power from alloy tran

sistors.
W. BaArrRY CLARK, Engineering Division,
Dominion Electrohome Industries Ltd.
Kitchener, Ontario

Mixer Design

SIR:

I have just read Mr. Gerbraeht's article
on mixer design in the Mareh issue. De-
spite the complicated cirenitry and the ele-
gant mathematies, I can’t help but feel he
is using a power hammer to erack a peanut.
But then, components and tubes eost more

here, so we British tend to settle for rather
more simple configurations.

But T will take him up on his dismissal
of the “anode follower” mixer cireuit. I
checked my own four-channel unit and
under the worst possible conditions (signal
into one echannel, the other three alter-
nately open and short circuit) variation
was not more than 0.25 db. Admittedly,
the feedback loop is adjusted to give a
gain of unity with one seetion of an
ECC83, but by using instead a high-mu
pentode (e.g., an EF86), the feedback ean
be reduced somewhat without degradation
of this already low interaction figure.

The *“anode follower” has another ad
vantage, too—the output impedance is of
the order of 3000 to 4000 ohms. In many
eases, a cathode follower is unnecessary. I
checked the total harmonic distortion of
my particular example and the lowest re-
linble measurement I conld obtain was 0.15
per cent at 5 volts output. Noise and re-
sponse compare with Mr. Gerbracht’s de-
sign.

Finally, if I did want a stereo mixer I
would question the value of a design that
only added the “sum” eomponents in the
“‘separation” control. Ideally, one should
have control over both the “sum” and “dif-
ferenee” components. Sueh a cireuit should
be fairly easy to design.

REGINALD WILLIAMSON,
78, Helena Road,
Norwich, England

Electronic Organs

SIk:

I am very pleased to see the articles on
electronic organs in reeent issues. I think
there are enough organs and audio fans
who own organs who will agree with me
that there should be more of these articles
or even a section devoted to them. There
are so many interesting topies, such as
accessory equipment, cireuitry for addi
tional voices, modifieations of existing
voices, percussion units, reverb units, and
so on ad infinitum.

I have just eompleted a Schober Concert
Organ, a project I enjoyed thoroughly, and
one I have wanted to tackle for vears.
Technieal knowledge is a help in building
such a kit, but definitely not a necessity.
For any audiofan readers who have tape
recorders and like organ musie, there is a
tape elub devoted to the organ exelusively.
Drop a eard to our seeretary, Carl Wil
liams, 152 Clizbe Ave., Amsterdam, N. Y.
for particulars.

Toxm CHRISTENSEN,

Publieity, Organ Musie Enthusiasts,
130 Annatte Ave,,

Smithtown, L. I, N. Y.

FM Multiplex Tester

SIR:

I am anxious to learn if vou are able
to advise me as to the construction of a
simple-as-possible signal generator for test-
ing multiplex adapters or the adapter seec-
tion of an FM stereo tuner. Is there any
possibility of vour publishing a construe-
tional on such o device in the near future.

E. A. GARvEY

1658 No. 21st St.
Arlington 9, Va.
(Such a generator is not very simple, but
one kit is announced currently in the ad
vertisement on page 105. Ep.)
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...from the world’s most experienced manufacturer of recording tapes

AUDIO

A

portant than ever!

How to avoid “signal spoilers”in 4-track stereo!

Make intimate head-to-tape contact
a certainty with ScoTcH® BRAND
Recording Tapes!

When you lose head-to-tape contact, the result can
be distortion, loss of high frequency signal, even
complete signal drop-out. Now, the narrower tracks
involved in 4-track stereo magnify the danger of
tiny tape irregularities becoming *‘signal spoilers”
make the assured uniformity of *SCOTCH” BRAND
Recording Tapes more important than ever!

Oxide coating techniques used by 3M assure a
smooth recording surface, with coating thickness
microscopically precise. Similarly close tolerances
are maintained for backing thickness, tape width.
Result—identical recording properties, intimate head-
to-tape contact are a certainty, inch after inch,
reel after reel!
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High-potency oxides permit thinner, more flex-
ible coatings for sharp resolution, wide dynamic
range, full frequency response. Exclusive Silicone
lubrication assures smooth tape travel across heads,
protects against head wear and extends tape life. To
ensure brilliant, dependable sound reproduction
whether making 4, 2 or full track recordings, play
the favorite . . . **'SCOTCH”’ BRAND.

For free descriptive
literature, write
Magnetic Products
Division, Dept.
MCT-82, 3M Com-
pany, St. Paul 19,
Minn.

Scotch -

ma,

SCOTCH™™ AND THE PLAID DE-
SIGN ARE REGISTERED TRADE
MARKS OF MINNESOTA MINING
& MANUFACTURING CO.. ST
PAUL 19, MINN EXPORT: 99
PARKAVE.. NEW YORK. CANA DA
LONDON. ONTARIO

O1962,. 34 CO.

IMPERFECTIONS YOU AVOID WITH
“SCOTCH’ RECORDING TAPES!
Oxide flake (photo-micrograph,above)
and backing defect (bclow) result in
coating flaws that can interrupt the
head contact of ordinary tape. Now,
4-track stereo makes the uniformity,
the intimate head contact assured by
*Scotcih™ Recording Tapes more im-

Magnetic Products Division zm

7



David Rose: 21 Channel Sound
M-G-M Tape STC 4004

The running battle between disc and tape
has gone through several phases as each me-
dium has introduced its own improvements.
Anyone following the struggle between stereo
dis¢ and quarter-track tape will find fresh
materinl for argument and discussion in
M-G-M’s 21 Channel Sound Series. Depending
on the playback equipment you use, it is still
possible to “prove’” that either medium is
superior in A-B tests of stereo discs and four-
track tapes contnining the same material. It
seems to me, in its latest relative standing.
the disc still outperforms the tape in the mat-
ter of extreme highs. In a clear majority of
cases, the highs on the record contribute more
warmth and hall sound than those on the
four-track tape. The earliest stereo records
couldn’t do this but discs (and pickups) have
come a very long way. Four-track tapes, on
the other hand, have changed far less since
their iatroduciion. All through the seesaw
battle, quarter-track tape, though handicapped
in signal-tro-noige ratio, has provided good
lows and a distinctive sense of freedom in
the mid range.

This David Rose recording in 21 Channel
Sound illustrates an interesting departure. It
shows that a certain type of recording today
sounds almost the same on tape or dise. Some
difference is still discernible but it's far less
rhan usual. The reason isn’t too hard to find.
With twenty-one microphones soaking up
sound at close range in an average recording
studio, the disc is somewhat at a disadvan-
tage. In place of normal room sound, this re-
cording makes heavy use of artificial rever-
beration. Since the strings cannot register
natural warmth in the high end under these
rather extreme circumstances, the disc man-
ages to sound little better than the tape. As
for pinpointing the individual instruments, it
seems that you can do a passable job without
the attributes of wide-range stereo if you use
twenty-one mikes to locare each sound source.
The record preducer who is convinced that
all listeners suffer uniform deficiencies in
playback will always be tempted to substl-
tute multi-channel techniques for conventional
stereo that souads great on a really good
sound 8system.

The liner notes supplied with this recording
contain an amusing nugget that proves once
more how seldom the writers of such notes
actually hear the releases they are talking
about. Despite the vast amount of artificial
reverberation that a child eouid spot, the
notes speak of an acoustically perfect hall
with a wnatural reverberation time of seven
seconds having heen used for this session.
This tale really takes on the proportions of a
whopper when you eonsider that the best con-
cert halls providing recording facilities today
rarely need more than two seconds acoustic
delay.

Marty Gold: The Music of Rodgers and
Hart
RCA Victor LSP 2535
Melachrino Strings: The Music of Rodgers
and Hammerstein
RCA Victor LSP 2513
If your record dealer is typical of his tribe,
much of hls information about the sound on
today’s stereo discs has heen gleaned from

customers such as yourself. All too many
dealers still haven’t the fogglest notion how
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good some of their current stock ¢an =ound
on the right equipment. In any case, you'll
probably be doing your record merchant a
favor if you tell him to keep the number 2335
in mind the next time he gets a call for an
outstanding instrumental album capable of
showing off a full-fledged sound system. Con-
siderable experiment went into Marty Gold's
album of Rodgers and Hart evergreens. Pro-
vided your stereo systemn can deliver the goods
without the aid of tricked-up sound on the
record, you'll find this one of the very first
recording sessions to capture soloists in close-
ups of astonishing quality without losinz the
room ambience of bona fide stereo recordings.
Webster IIall acousties and Marty Gold’s in
ventive nrrangements of some of the theatre’s
very greatest tunes are an unbeatable com
bination. Competent woofers will greet with
particular relish the contra-bass clarinet of
Stan Webb in Dancing on the Ceiling and
There’s a Small Hotel.

The Melachrino dise may appear a bit time
in comparison despite the fact that it happens
to contain the best sounding collection of
Rodgers and lammerstein classics currently
available. Everywhere you turn in this atbum,
the top drawer show songs of the past two
decades are a halm to the ear. Dick Rodgers
has ample reason to be proud of his songs in
these two albums.

Bravo Giovanni (Original Broadway Cast)
Columbia KOL 5800

If an elaborate plot and a lot of fast action
were the only requirements in a musieal, this
show would be one of the big hits of the dec
ade. Not that the Broadway debut vehicle of
opera star Cesare Siepl is seriously lacking in
other ingredients that go into a good musical
comedy. The total assets of this story (played
at almost the tempo of a farce) add up to
enough 1naterial to put together several of the
slender-plot affairs we've had on Broadway
this season. After eleven years as top basso at
the Metropolitan, Cesare Siepi has earned the
right to expect a musical with a score as rich
as the one Ezio Pinza had when he first ap
peared on Broadway in “Scuth Pacific.” 1n-
stead, Siepi finds himself in o show that is
stronger in story line than it is in the caliber
of its music. I can’t think of another voice or
personality available in the theatre today bet
ter qualified to be entrusted with a sotid bun-
dle of good songs that we used to take for
granted in musicals produced a decade ago.
“Bravo Giovanni” would he an adeguate ve-
hicle for a run of the mill singing lead. U'nder
the conditions we're considering, the nruzie
just misses the mark.

This show is on strongest ground as it digs
its way, in more ways than one, into the res
taurant business in present day Rome. Cesare
Siepi is introduced as the struggting proprie-
tor of a modest trattoria about to be en-
gulfed by a ULranch of a mass-production
chrome-plated restaurant chain. A novel by
Howard Shaw provided the germ of the ideas
that tumble forth in the book and lyrics of
A. J. Russell and Ronny Graham as Siepi and
his neighhoring shopkeepers proceed to wreak
their vengeance on the commpeting restauvrant
chain. Graham’s agile wit, first noticed on
Broadway when he served as composer, lyri-
cist and sketch writer in “New Faces of
1952,” points up every possihility for broad
comedy ns the *“Siepi Gang” tunnels its way
to the opposition kitchen and begins to divert
their featured dishes to its own unsuspecting
customers. The discovery, during the tunnel-

ing, of buried Etruscan treasures adds com-
plications to an already busy plot.

Romantic interest is supplied by 19-year-old
Michele Lee of Los Angeles, invading Broad-
way in her first sizable engagement. Her ma-
jor moments occur during Pm All I've Got
and Steady, Steady. In addition to his two
love songs, If I Were the Man and Miranda,
Siepi supplies the show’s modest quota of
Italian atmosphere in Rome and the title tune
‘Bravo Giovanni.” George S. Irving, at one
time the police inspector in “Irma La Douce”
and now the competing restaurateur, shares
comedy honors with David Opatoshu and Ma-
ria Karnilova. The best lines are fielded beau-
tifully by this capable trio but a top composer
would have given the singers equally challeng-
ing material.

A Funny Thing Happened on the Way to
the Forum (Original Broadway Cast)
Capitol SWAO 1717

This musical comes to records with a repu-
tation that has already identified it as the
season’s second funniest show. “How to Suc-
ceed in Business,” the top dog in humor this
season, has little to fear however so far as
the record aundience is concerned. This Roman
romp starring Zero Mostel cannot claim equal
honors on records because 80 much of the new
show’s humor lies in its visual gags and un-
curbed horseplay. Authors Burt Shevelove and
Larry Gelbart based their farce on sure-fire
material similar to that used in Roman come-
dies some two thousand years ago. Shevelove,
while still at Yale, had made a pretty ex-
haustive study of the writings of Titus Mac-
cius Plautus (a2 name that could easily have
been at home in an old Fred Alien script).
For assistance in building a new show around
the ancient characters and plots of Plautus,
Shevelove called in Stephen Sondheim—sup-
plier of lyrics to such famous shows as “West
Side Story” and “Gypsy.” With veteran com-
edy director George Abbott at the helm, the
stage production offers a field day for Zero
Mostel in the juley role of a conniving slave.
At the microphone, Mostel is able to convey
only a small fraction of the comedy talent
that swamps the stage whenever he’s sagging
its beams. Not that the authors have not heen
generons in the amount of iaaterial they've
given Zero. He appears in virtually every
number in the album with the exception of the
several attractive ballads scattered through-
out the score. Even in the ballad department,
he manages to appear in the reprise of the
best tune in the show—Lovely-—sung in its
natural state by leading players, Brian Davies
and Preshy Marker. (The girl’s name, inei-
dentally, is not a typo, just the latest way to
ghorten precious.) Mostel leads the company
in a stock *greeting and explanation” type
song as the show opens to the strains of
Comedy Tonight. The zany plot begins its tor-
tuous path that finally ends in freedom for
Mostel when Davies and Zero raise their
voices in Free. David Burns, Zero, Jack Gil-
ford and John Carradine contribute the most
diverting moments in the show album when
they take turns in the tandem lyrics of Every-
body Ought to Have @ Maid. This show may
be a rather trifling effort on records but the
score manages to dispense a higher percentage
of melody than you find these days in shows
that take themselves far more seriously.

Mantovani: American Waltzes
London Tape LPM 70051

Whenever four-track tapes move forward in
sound quality, a Mantovani reel is usually a
good indicator of their progress. No other or-
chestra leader active in recording studios to-
day pushes his string section in quite the way
Mantovani does. It’s possible that some of the
*wiry” quality in his earlier quarter-track
reels could be traced to the playing style of
his strings as each man tried to hit full vol-
ume even in the upper registers. The style
hasn’t changed in London’s latest Mantovani
release yet the sound is definitely smoother.
About halfway through the second waltz, I
decided that memory alone shouldn’t be asked
to determine that the sound here was better
than the earlier Mantovani reels. The only
way to clinch the point was to dig out a pre-
vious tape near the current end of the shelf.
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Now there’s no reason

why anyone can’t own a Fisher!
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THE FISHER

SrraTaliITr

Introducing the new Fisher KX-100 StratakKit...

the ‘basic Fisher stereo control-amplifier
anyone can build and anyone can afford.

THe VIS HER

] o ®

-

There has never been anything like it. You invest $129.50 plus a few evenings of
highly entertaining work—and you are the owner of a Fisher amplifier rated at 50
watts stereo music power (IHFM Standard). Look again at the price and the power
output figure. They are not typographical errors. You don’t have to look again at
the name. We know that you know what Fisher means.

But even if the KX-100 were not the most astonishing kit value of the stereo era,
it would be worth building just because it is a StrataKit. The StrataKit method of
kit construction is the exclusive Fisher development that enables a totally unskilled
and inexperienced person to achieve the same end result as a professional labo-
ratory technician. You can’t help ending up with a faultless Fisher product when
you build a StrataKit.

In addition to more watts per dollar than any other top-quality amplifier, the
KX-100 features all the standard control and switching facilities plus a few remark-
able extras: A front-panel headphone jack with speaker silencing switch...full tape
monitoring facilities with the famous Fisher Tape-Play System...a High Filter
switch...and a revolutionary new circuit that permits direct connection of a center-
channel speaker without using an additiona!l amplifier! Yes. All that for $129.50.*

i- FREE! $1.00 VALUE! Just published!
The Kit Builder’s Manual: a new, The
illustrated guide to high-fidelity | Kit Bailder's
| kit construction. Manua!
| Fisher Radio Corporation == o=
| 21-29 44th Drive
Long Island City 1, N. Y.
Please send me without charge
| The Kit Builder’s Manual, complete |
with detailed information on all |
Fisher StrataKits.
I |
! |
| Name |
| |
| Address |
| |
| city Zone_ |
| |
| state. |
| ossir |
| S e — N

*Walnut or mahogany cabinet, $24.95. Metal cabinet, $15.95. Prices s ghtly higher in Ihe Far West. Export: Fisher Radio International, Inc., Long Island City 1, N.Y. Canada: Tri‘Tel Assoclates, Ltd., Willowdale, Ont

AUDIO

® AUGUST, 1962

9



"Fantastic sound, equal to the
finest tape | hove ever heard,”

The new -GRADO. STEREO CAR-
TRIDGES represent a major step
forward in bass depth and solid-
ity, in mid range detail and in
high frequency sweetness and
smoothness. The complete lack of
shrillness and stridency is most
refreshing.

All GRADO cartridges are ex-
tremely rugged and not magneti-
cally ottractive. They are ideal
for record changers.

Gentleness to records and the
diamond stylus is proven by the
following fact:

ONLY GRADO GUARANTEES ITS
DIAMOND STYLUS AGAINST
NORMAL WEAR FOR A PERIOD
OF 5 YEARSH!

Senator Stereo Cartridge
Classic Stereo Cartridge
Laboratory Stereo Cartridge

Laboratory Series Tone Arm

For further details write to:

GRADO LABORATORIES, INC.

4614 7th Avenue Brooklyn 20, New York
Export-Simontrice, 25 Warren St., N.Y. C.

Going back to an item released one year ago
(Italia Mia, 70045) was a distinet revelation.
The older reel immediately gave the impres
sion that the playback head had bhee¢n shoved
a few degrees out of alignment during the
minute or two it took to change reels. All that
was needed to restore the sensarion of an
aligned head was to return to this present
reel of unabashed sentiment in waltz time.
There are far more accurate ways to check
head aliznment but this tape in a lihrary con
taining any orher Mantovani reel could put
you on the alert. \Whenever the two reels
would begin to sound alike, you'd have ample
warning to start getting matters upright
again

Stanley Black: Spain
London Tape LPL 74016

London’s latest batch of Phase 4 stereo
tapes goes in heavily for the travel motif
noticeable on other labels this month. I’roxim-
ity to the Continent may have little to do
with ii but the reels devoied to Italy (Rogzer
Laredo Orchestrn—London LPL 74014).
France (Maurice Larcange and his Accordi
ons—London LPL 74013) and the European
cinema (Ilit Themes from Foreign Films—
London LPL. 74020) give tape coliectors an
unusual opportunity to stock up on conti
nental fare in one shopping trip. Of the entire
group, Stanley Black’s excursion to Spain will
undoubtedly draw the most interest since his
reputation is the omnly estabiished one in the
new crop of names. This same reputation,
along with the position Black occupies on the
roster of London artists, may account for the
conslderate treatment he receives at the hands
of the Phase 4 recording crew. Unllke the
lesser lights in this month’s release, Black is
accorded some degree of cohesion in the over
atl sound of his orchestra. A moderate amount
of roH off in the treble will provide the proper
equalization on full range equipment as the
orchestra tackles such almost-Iberian favorites
a8 Valencia, Sevillanas and Ay-Ay-Ay. An un
expected wrinkle in the interest of authen-
rieity is the appearance of a Flamenco troupe
with its own sepiarate repertory sandwiched
hetween the orchestral numbhers. The twenty
channel console mixer gets its best workout in
the famous “Ritual Fire Dance” by Manuel
De Falla as the mikes pick out scartered ac
cents in the string section that would have
been lost in the concert hall.

Sound Tour: France
Verve V6 50000
Michele Arnaud: Paris in the Spring
Capitol ST 10317

If the record industry has anything to say
in tiie matter. the dollar of the American
tourist isn't going to be any safer upon his
retnrn home. We've always had plenty of rec
ords dexigned specifically to induce travel fo
far-off places. The larest trend in records a
tempts to rtie in with the travel boom on a
before and =after basis. Verve Records has
lauached an ambitious series providing souve
nirs in sound for those who've recently visited
France. Italy. Spain or liawaii. Richard Jo
seph, Travel Editor of Esquire magazine, has
furnished booklet for each country that
covers far more than the usuul album notes.
I'nderpinning each musical seleciion on the
record i8 a sel of soun( eilects suggesied by
the tune. The only dubious effect is the sound
ol the pounding surf. It resembles the Jersey
shore far more than it does a typical French
beach.

The mikiag setup for the small orchestra is
on the fussy side, providing a separate mike
for virtually every instrument on the floor.
The trouble with the 12-channel control
boards such as the one used here seems to lie
in the fact that their owners cannot rexist the
temptation to use every bhlessed channel when
recording omnly thirteen or fourteen instru-
ments

The Capitol albuin offers the American rec-
ord dehut of the young French songstress,
Micliele Arnaud. Mlle. Arnaud belongs to the
school of Parisian vocalists that favors an
approach based on straightforward sophisti
cation. Too young to rely on carefully devel
oped manncrisms, Michele Arnaud offers a
better glimpse of the Paris that is only sug

gested in the Verve Sound Tour of France.
No less an attraction is the engineering she
receives in her debut record. Unburdened with
extra channels, the recording is content to
settle for a scrupulously clean account of
what a dewy-fresh voice can do to the proper
mike. The only thoroughly familiar item in
this collection is The Green Leaves of Sum-
mer—the least expected sound is the sugges
tion of hagpipes in a song about a Highland
wedding Les Cornemuses.

Pop Roundup
RCA Victor LSC 2595

Someone has decided to ehange the sound
of the Boston Pops on records and I can’t say
the experiment is a wholly pleasing one. Ar
thur Fiedler’s Bostonians have always enjoyed

good reputation among audiophiles. Few
large orchestras specializing in light music
have -done as much as the Pops to champion
recording techniques that made outstanding
use of hall acoustics. During decades of re-
cordings that o back to the Thirties (remem
ber those 10-inch 78's with all rhe room
sound?), the Boston Pops maintained a char-
acteristic sound that instantly identified their
efforts, When stereo came along. their sessions
in Boston’s Symphony Iall hecame an even
more convineing proving ground for the vir
tues of big-hail sound. Some of their recen
albums (Viennese Nights, Music of Frank
Loesser, and Hearts in % Time) touch upon
uearly everything that’s been done to date in
getting a big hall into the act during a stereo
session.

Now along comes this collection of \Westeru
tunes arranged by Richard Hayman and Jack
Mason and we find most of the regular Pops
recording theories abandoned in favor of stu
dio practices that have become a dime a
dozen. Sections of the orchestra have been
provided with their own mikes and then iso
lated by means of screens. The envelope of air
that’s been present in every Pops stereo re
cording since the Spring of '58 has been de
flated to the minimum clearance of a typical
studio. The weight of the orchestra is still
there but the sound is now earthbound. Per-
haps the most diffienlt readjustment in the
new setup comes during the sgolo passages.
The program of tunes featured is comprehen
sive enough to satisfy sagebrush fans of all
ages. Nine TV Westerns are represented in the
opening medley with remaining attention secat-
tered among older fare such as Cool Water,
Riders in the Sky and Home on the Range.

Cavalcade of the American Band
Capitol SW 1688

The Goldman Band is the logical choice for
an album that attempts to ountline the history
of hand music in America. Founded in 1911
by composer-conductor Edwin Franko Gold-
man, no other civilinn group still active today
can point to a comparable service record in
the hand field. Richard Franko Goidman, son
of the founder, puts the band through its
paces in an unusual album that will be re
quired listening wherever interest in the de-
velopmnent of American band music extends
beyond the cursory. The early repertory of our
pioneer bands has been a subject of consider-
able study by Richard Goldman. Going back to
the American Revolution, he presents here a
secoring for brass instruments of the patriotic
hymn Chester by William Billings, probably
the nation’s first hit song—so popular in its
day that it almost became a national anthem.
The Battle of Trenton and the Federal March
cover the rest of the 18th Century. Two
Quicksteps represent the 1830°s. the earlier
example proving a flendish challenge to cor-
net players Mel Broiles and James Burke.
Santa Ana’s Retrcat from Ruena Vista, Ste-
phen Foster’s only march, has the perky qual-
ity reminiscent of his minstre! tunes. The
Washington Greys, one of the oldest American
marches still in use, is the link to the Civil
War era. Two marches by Victor Herbert and
a polonaise by John Philip Sousa reveal new
facets of familiar figures. The collection is
brought up to date with Meachamn's American
Patrol and Morton Gould's American Salute.
Capitol's sound fits in admirably with the in-
tent of the collection, offering a uniformly
uncolored sheet of glass through which to
view the old documents in this showcase. 2B
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What does a nickel buy today?

A chance to learn about the
newest developments in loud-
speakers, speaker systems,
PA. systems & microphones!
UNIVERSITY catalogs are unique.
Each one is a complete and indis-
pensable guide in its field, offering
complete descriptions of the un-
usually wide range of UNIVERSITY
products, plus sound advice on: how
to select high fidelity speaker sys-
tems; how to buy hi-fi component
speakers and build your own en-
closure; how to plan Public Address
systems; and how to choose the
microphone best suited for your
needs. Every music enthusiast and
sound man should have these cata-:
logs. Do you? Fill in the coupon and
mail it to UNIVERSITY today.

UNIVERSITY LOUDSPEAKERS
A Division of Ling-Temco-Vought, Inc
Desk R-8.80 S. Kensico Ave., White Plains, New York

Please send me the new sound planning
guide, or guides, checked below:

[

I

I

I

| O component Stereo High Fidelity Catalog
| [0 Public Address Catalog [J Microphone Catalog
I

I

|

[

“A four-cent stamp and a penny envelope.
(If you want to save two cents, use a posicard.)
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AUDIO ETC.

Edward Tatnall Canby

1. 100-MILE STEREO

Life in hi fi is dreadfully integrated
these days. At long last, after integrating
about 19 different factors, I was recently
able to achieve a long-anticipated goal.

I listened to a perfeect stereo broadeast
at 100 miles.

First, there was my antenna. As pre-
viously reported, my rooftop rotating sys-
tem began acting zanily last winter, re-
ceiving from the side and all that. It ended
up later completely disconnected. The
man went up to remove some of the ae-
cumulated frozen slush and the eclear ice
a foot thick that had formed around the
edge of the roof and managed inadvert-
ently to shovel the lead-in off. It was im-
bedded in the ice. Wasn’t until a warm
spring day that I got up on the roof and
reconnected the 300-ohm ladder-type plastic
lead. But still the old signal strength was
missing. Something was tired.

Somebody said I needed a new lead in.
Plastic coated 300-ohm leads, I was told,
don’t stand up very long to outside weather-
ing. Mine, I'll admit, looked pretty sad—
the plastic was stretehed and eracked, the
spacing between the wires had narrowed
(throwing off impedanee values) and maybe
the ultra-violet oxidation-by-weathering
had added more unintended loss. Alas, I
was busier than all get-out, so this job had
to await my summer assistant, who is a
whiz at getting things like that done pronto.

Then there was the little matter of the
stereo tuner. As also reported, 'way back,
I had figured on trading my Citation III
for a stereo IIIX, pre-wired, and was
awaiting same. Well, I finally got it-—just
in time to run into the winter’s antenna
difficulties. It was sensitive enough, how-
ever, to bring in the few stereo outlets
within my range—I could hear WQXR
New York and WTFM at Lake Success
(all-stereo) though with plenty of back
ground noise. The stereo was thus not
exactly pleasing. I found the relative si-
lence of mono reception a relief, though the
ITIX did show me one thing, that the
quality of the fringe-area background
noise on stereo differs from tuner to tuner.
The Citation produces a plain white-noise
hiss, not essentially different from the nor-
mal mono interstation hiss.

Then I returned the Citation for tuning
adjustment, just to make sure it was in
optimum condition. (As usual, T didn't
want to get my fingers in where they
shouldn’t be. That took logisties. Things
like big cardboard eartons full of inex-
plicable cardboard inserts that are supposed
to fit in and around the sct but never do—
after the first unpacking. Neeessary, of
course, but an infernal headache to the
man who ships his hi fi back “in the original
carton!” I prefer old newspapers but gen-
erally make a brave attempt to figure out
the 1nserts, on the theory that they are
ideally better. . . .
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So, many a moon later, back comes the
111X from the factory and into my ear
and out to the country again. Alas, some-
body must have joggled it in transit, prob-
ably the expressman who dropped it five or
six feet onto his truck's flooring or, just
maybe, me. So this time I figured we'd bet-
ter adjust it ourselves, and my summer as-
gistant got out his tools and did so in a
jiffy. It takes only a moment—so I was in
business.

Except for the antenna. It was hooked
up, vet elearly not producing the signal it
should. So, the weather being just wonder-
ful, my assistant hopped up on the roof
hauling the ladder after him; laid the
antenna down on its side and re-wired the
works, replacing the old ladder-type 300-
ohin lead with a handy hank of the solid
solid variety we happened to have at hand.
Since the original installation had been
led to the wrong part of the house—and
extended, rather than rewired, we now
took a shorter, more vertical path in to
the tuner.

Well—that did it. Integration was com-
plete, antenna, lead-in, and tuuner, all in
prime operating condition. And so when
I tuned towards New York WQXR 100
miles away, the 1IIX level meter shot up
to maximum, 10 on its dial, and stereo
hoomed through with negligible background
noise. Even the weaker signal of WTFM
came through nicely in sterco, though my
nusieal ear generally gets tired of the fare
available on that station hefore very long.

Just to elinch the deal, I recorded a good
piece of “Tristan und Isolde” in stereo on
the Eico 4-track recorder (recently noted
in our EQUIPMENT PrOFILE). Thus I made
my first tape of a stereo broadcast. On
playing it back the next day, I was aware
that it could be identified as a broudeast,
rather than a direct copy of a recording,
by the slight background noise, oceasion-
ally inereasing, and onee in awhile a
whish-whish.

A test I've not been able to make yet is
to record stereo off the air at 100 miles,
then A3 the tape with the original record
out of my files played via the same audio.
I'll have to monitor a broadeast that I
can duplicate among my own records, and
that may take a bit of waiting. My ex-
pectation is that on direct AB the com
bination of stereo transmission at the sta-
tion, 100 miles of space and a record-and
playhack operation out of my tuner should
add up to somc deterioration. I suspect,
too, that the stereo itself may turn out to
have been somewhat modified in the proe-
ess—watered down is a good enough term.
I thought I noticed a bit of instability
and a general lack of impaet in the stereo
image as I did my 100-mile listening, but
this needs to await further experience, for
eonfirmation.

After all; you’re not supposed to listen
to multiplex stereo at 100 miles.

I am indebted to L. F. B. Carini’s ex-

cellent little booklet on FM antennas,
“Theme and Variations,”* for a neat sum-
mmg-up of the life expectaney—replace
every 20 months—and the losses expected
from the various types of lead-in line. Be-
c:use of loss cross-wise through the plastie
separating material, increased by age, the
best type is the faney open-wire arrange-
ment, but it is the least practical for most
of us. The ladder-style plastic is the best
ready-made type, followed by the clear
flat ribbon—but this is not for outdoor
use. Then comes the hollow tubular air-
core ribbon and the similar oval type, not
commonly seen, and then the flat brown
ribbon for outdoors, The open wire type
gives 0.3 db insertion loss per 100 ft.,
the perforated 0.7 (ladder type), the flat
brown ribbon 1.6 in dry condition and 7.3
db when wet. A lot.

I think maybe I'll replace my flat brown
ribbon with the ladder type before next
winter sets in.

2. STRAVINSKY
ON STEREO

Igor Stravinsky is 80 this year. Sud-
denly, he’s the grand old man of musie,
though to many of us more esoteric souls
he has been a composer to reekon with for
most of our lives.

My first Stravinsky recording, nateh, was
somebody’s version of “Fire Bird”; but
the next and the next were pretty esoteric:
the original Stravinsky 78-rpm reeordings
for European Columbia of the “Oectet” and
the “Symphony of Psalms”—made in the
very early Thirties, with the ultra-dead
aconsties that were then the normal rule
for such reeordings. I've had many dozens
sinee,

Stravingky has kept himself remarkably
up to date. His musical aestheties are posi
tive, original and very scldom in line with
the standard cliehés about art and musice
we hear so often. His interests, similarly,
tend to be unorthodox according to the
popular coneeption of a eomposer. He has
no long hair, of course; but then, few com-
posers have, sinee the turn of the century.
(Rachmaninoff introduced the erew ecut
to the eompany of great eomposers.) But
tlhiere’s more than mere hair involved.

For instance, most musicians and many
composers take a fashionable musieal point
of view towards the low-brow but neeessary
business of reeording: they make their
living off it, sometimes, get their publicity
through it, but they do not admit it through
the front door into their proper musical so-
ciety. The real thing—Ilive musie—is so
very mueh better.

That is a remark that always annoys me
by its sheer irrelevancy. So are fresh beans,
But, come December, frozen beans are quite
a bhlessing and, if vou ask me, I’d rather eat
frozen peas than shuek fresh omes. More
important, they taste better most of the
time, too.

Of course “live” music is “better” than
recorded, in many senses! So what. Most of
us do not maintain hLouse orchestras and
resident string quartets, not to speak of
opera companies, in our modest homes. Few
of us are able to “play our own.” And in
any ease, recorded music has its own values,
purely musical, that complement those of
live music. A great deal of musie is, in prae-
tice, far better realized on reeords than in
the eouncert hatl-—for which it may not have
ever been intended.

Apparatus  Development Ine.

Wethersfield 9, Conn.

Co.,
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Semi-Kit $99.95

The two most critical sections, the front end and 4
IF*'s through to the detector, are entirely pre-wired
and pre-aligned for best performance on weak Sig-
nals (fringe area reception).

For the third most critical section, the heart of the
stereo demodulator, you simply mount and solder the
components on a h{ h quality clrcuit board. Pre-
aligned coils elimlnate all adjustments. The rest is
non-critical and easily accomplished with the clearest
pictorial drawings and mest thorough-going step-by-
step procedure in the industry.

the front end Consistent and reliable printed clr-
cuit. Ultra-sensitive, stable, and low-noise. Wide-band
design. Rugged plated steel housing for protection
and shielding. Meets FCC radiation requirements.
Precise temperature-compensation for freedom from
drift without AFC. AFC provided with defeat for eon-
venience. Indirect gear drive is backlash-free and
eliminates possibility of microphony.

the IF strip Four IF amplifier-limiter stages (all that
will do any good) and an ultra-wide-band ratio detec-
tor, all pre-wired and pre-aligned. Designed with the
utmost practicality so that the simplest alignment
is also the alignment for highest sensltivity and prac-
tically lowest distortion. (important to you if a serv-
ice alignment is ever required.) Qutput is flat to the
limit of the composite stereo signal frequency spec-
trum to eliminate any need for roll-off compensation
in the stereo demodulator.

the stereo demodulater Ten s(ages for unequalled
performance capablilities. EICO’s brilliantly-engi-
neered zero phase-shift, filterless detection circuit
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SEPARATION
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(patents pending) eliminates loss of separation due
to phase-shift in the stereo sub-channel before re-
covery. Complete rejection of storecasting interfer-
ence. Cathode follower driven, sharp cut-off 15kc fow
pass filters in each output channel.

Two slide-rule dials in a line: one, a station fre-
quency dial with the famous EICO ‘‘eye-tronic''®
tuning-eye travelling along it to indicate the exact
center of each broadcast cnannei; the other a iog-
ging dial with an automatic stereo indicator lamp
travelling along it in tandem with the tuning-eye to
indicate when the station tuned In is broadcasting
stereo.

Massive extruded aluminum panel and side rails, ex-
quisitely brushed and anodized pale gold, with baked
epoxy brown, perforated steel cover.

Pre-production held tests brought back the report
“Definitely a fringe-area stereo tuner,” which is
simply the meaning of our laboratory measurements
We know, for example, that full limiting is achieved
at 10uv mput signal, meaning that the low distortion
and noise specifications (the full benefits of FM)
wilt apply to all but the most distant and difficult-to-
receive stations. The sharp selectivity you need when
a tuner is that sensitive is here also (a strong local
station and a low-power station 100 miles distant
separated by only 0.4 mc, each had its own sharp
tuning-in point on the dial). While signal levels as
low as 2.5uv will produce phase-locking for full
stereo separation, very strong local signals will pro-

Wired $149.95 Includes Metal Cover anp FET

duce no higher output from the FM detector than a
10uV signal and will not be degraded in quality by
overloading the stereo demodulator. Distortion is
very low, both in mono and stereo, so that the sound
you hear has that sweetness, clanty, and freedom
from grating harshness that results from absence of
distortion. The stereo output signals are so clean
that there is not a sign of the 19kc pilot carrier or
the re-inserted 38kc sub-carrier visible on a scope
presentation.

Antenna Input: 300 ohms balanced. 1HFM Usable Sen-
sitivity: 3uV (30db quieting), 1.5uV for 20db quiet-
ing. Sensitivity for phase-locking (synchronization) in
stereo: 2.5 uV. Full limiting sensitivity: 10uv. IF
Bandwidth: 280kc at 6db points. Ratio Detector Band-
width: 1 megacycle peak-to-peak separation. Audio
Bandwidth at FM Detector: Flat to 53kc discounting
pre-emphasls. IHFM Signal-to-Noise Ratio: —55db.
IHFM Harmonic Distortion: 0.6%. Stereo Harmonic
Distortion: less than 1.5%*. IHFM IM Distortion:
0.1%. Output Audio Frequency Response: =+=1db
20cps-15kc. 1HFM Capture Ratio: 3db. Channel Sepa-
ration: 30db. Audio Qutput: 0.8 volt. Output Imped-
ance: low impedance cathode followers. Controls:
Power, Separation, FM Tuning, Stereo-Mono, AFC-
Defeat. Tubes: 1-ECC85, 5-6AU6, 1-6ALS5, 1-12AT7,
2-12AU7, 1-6D10 (triple triode), 1-DM70 (tuning-eye),
1-EZ80 rectifier, 6 signal diodes, 1 neon lamp.
Power Source: 117V, 60cps; 60 watts draln; extrac-
tor post fuse. Size (HWD): 5Ya” x 157%” X 113%".
Weight 17 Ibs.

*Actual distortion meter reading of derived left or

right channel output with a stereo FM signal fed
to the antenna Input terminals.

EICO, 3300 N. Bivd., L.I.C. 1, N.Y, A-8

l [J Send free 32-page catalog &

Transistorized dealer’s name.

e - - i id Stereo/Mono
& i
.jc.y L . > 1@ e ‘-' (. o 4-Track | ] Send new 36-page Guidebook to
== - —— — Tape Deck RP100 | HI-FI for which | enclose 25¢ for

FM-AM Stereo Tuner ST96 postage & handling.
Kit: $89.95 Wired: $129.95

Includes Metal Cover and FET

70-watt Integrated Stereo
Amplifier ST70

Kit: $99.95 Wired: $149.95
tncludes Metal Cover

40-Watt Integrated Stereo
Amplitier ST40

gPaten(s Pending)

emlglts;::gsBS
. Wired: B

P s Carrying Case $29.95 | Nam$— e,

I o momm  FM Multiplex OO TR Rack Mount $9.95 | Address

W e . .

MX99 (Patent

Add 5% in West.

| LCity________Zone____State

Kit: $79.95 Wired: $129.95 —
Includes Metal Cover b Q

Over 2 MILLION EICO instruments in use.
Most EICO Dealers offer budget terms.

Listen to the EICO Hour, WABC-FM, N. Y. 955 MC, Mon.-Fri., 7:15-8 P.M.
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Kit: $39.95
Wired: $64.95 {#

Cover Optional $2.95

©1962 EICO Electronic !nstrument Co., inc
3300 Northern Boulevard, L. 1. C. 1, N, Y,
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FOR FULL QUALITY
STEREO-MULTIPLEX
OR MONOPHONIC
FM RECEPTION

use

Finco

World’'s most
Complete Line of
Hi Fi Phased

FM Antennas...

The "TOPRae”"Best Buy”
FM ANTENNA LINE

® No matter how well your FM unit
is performing, you'll hear the differ-
ence a FINCO makes. Rich, luxurious
distortion-free sound is yours when
you pick just the right FM antenna
from FINCO’s complete line.

-
-

“TOP
RATED"’ i

E [}

Plus FMT-1 Turnstile Kit — $14.50
Write today for Catalog #20-213.

FINCO

THE FINNEY COMPANY
Dept. A
34 W. Interstate Road Bedford, Ohio
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This ability of the phonograph listener
to “look in” imaginatively on all sorts of
unlikely scenes, on widely varied musieal
surroundings, the ease with which he ecan
accomodate to anything from an intimate
solo recital to a grand symphouny from his
living room echair, counts for a great deal
i our present music listening. But 1 could
go on and on in this sort of defence. What
I began to say was, Stravinsky has novel
ideas on the most unexpected subjeets, in-
cluding this. Novel, that is, from an elderly
and famous composer.

Stravinsky likes recording. e even likes
stereo. Not only that, e can talk about it
analvtically. A while back, Columbia Ree-
ords sent out a press reiease on hnn quoting,
in turn, Stravinsky’s remarks in a Record
Supplement of the New York Times. How
does “live” musiec compare with stereo?
Here is his answer. Instead of the usual
stereotypes about how much better live
musie is, he has this to say:

“Whereas the angle formed by a live
orchestra and our two ears is about six
inches, the angle at whicl the stereo iicro.
phone hears the same orehestra for us is
sometimes as great as sixty feet.” (Well,
maybe there are other ways lo put it, but
this gets the idea over.) “We do not hear
live performances ‘stereophonically’, there-
fore, and stereo, instead of giving us ‘the
best seat in the house’ gives us, in faet, a
kind of omnipresent seat not found in any
house. Nor is it a seat in the orchestra;
for an orchestra doesn’t sound ‘stereo-
plionic’ to itself.

‘I do not say this to condemn stereo,
however, but only to question the meaning
of high fidelity’, fidelity to what? If, as I
say, the audition offered by stereo is, in
any sense, unreal, it can be in another sense
ideal and it is an idealization with impor-
tant consequences. For one thing, it is a
challenge to concert halls, though most
concert halls are too bad to be worth chal-
lenging and since most concert halls are not
ideal, or even good, I do not see why we
should try to be ‘real’ or ‘faithful’ to them
or why, in faet, we should not accept the
stereophonic ‘ideal’.”

Take that from an old man! And this,
mind you, was written only a few months

| after stereo was introduced on disce records.

How many of your engineer friends were
going along with stereo that soon?

Stravinsky went on, in this report, to
talk about stereo separation in a novel way.
Wagner, he pointed ont, was mainly in
terested in a directional concentration of
his huge orehestral sound, a minimum of
separation—he was working for the very
opposite of our stereo spread. (But stereo
spread is only a part of the stereo effect,
of course; the sense of ‘presence,” the
spatial feeling, the wall-bounce of the re-
verberation, are things that Wagner took
for granted in his “live” musie.)

On the other hand, Stravinsky points
out, mueh music of a econtrapuntal nature
ean benefit by the stereo spreading-out.
(He says stereo has “no very serious ill
effects” on sueh musie, though Columbia
unfortunately made a typo and had it “so
very serious”).

And with stereophony, he observes, we

| are also able to hear the true effect of many

kinds of “live” spatial musiec whieh before
could only be heard in very particular
places. I ean think of dozens of works which
are more or less unsuitable for concert per-
formances and yet turn out to be highly
suitable for stereo. The backbone of good
stereo material, in the elassical area, is
indeed found in sueh musie.

Stereophony lhas already influenced
existing musie, says Stravinsky, in a super-
ficial way *‘by a built-in exploitation of the

sterco effect, placing instruments near and
tar, on this side and that, so that one turns
one’s head to follow them.” But, Stravinsky
feels, a1 more profound influence will come
“when composers see that in new music they
have to construet “an independently in
teresting middle dimension”. In other
words, compose directly for the stereo
space, rather than for the concert hall
Stravinsky isn't happy about stereo re

cording techniques that separate the mu-
sicians so that, in the playing, an ensemble
sound ig very difficult for them to achieve.
Unfortunate but necessary, some recording
engineers will say.

As for separation, he observes very
rightly that any “purely harmonie orches-
tral body”—i.e., one depending on the blend
into a single sound—*will suffer from too
mueh focus on its individual parts.” There
he hits upon one of the biggest faults of
much elassical stereo. Too mueh separation,
de-blending of instrummental sounds that
were intended to fuse together, and do
fuse together in the concert hall. The re-
cording directors can play havoe with mu
sical sense in this fashion, even though the
outward sound may be stercophonieally gor-
geous. The art of recording in stereo, thus,
is a more critieal art than ever, depending
erucially upon the musieal judgment of
those in charge of setting up the hall and
the mikes within it.

Stravinsky, back when stereo was new,
had the perception to write clearly on this
subject. “In prineiple, of course, stereo-
phonie recording should be able to fuse
and achieve super-elear balances.” (It ean
and does today, after four years of dise
experience.) “In practice, however, we too
often feel as though we were being made
to follow the equivalent of “‘Arrow” scores
to jump to the violins on their entrance,
or follow a huge spotlight towards the trom-
bones on theirs.” The ping-pong effect, still
very popular but now less evident in good
classical stereo recording than in the early
stereo period.

Stravinsky closes on a pleasant note of
optimism. “With all my cautions about
stereo, however, I expeet that when I am
aecustomed to it, to its much greater volume
and dynamic range, to its really remarkable
ability to clarify orchestral doublings (that
should have been left in the dark), to its
ability to create the distance between a
close instrument and a far-away iastru-
ment, I know I will soon be unable to lis-
ten to anything else.”

I'm sure he hasn’t, since.

I can elarify some of the above, perhaps.
The *“arrow scores” are standard minature
scores overprinted with huge black arrows
that point to the things you are supposed
to listen for—often in an arbitrary and un-
musieal fashion, oversimplifying. (Still-
useful for seore readers who “ean’t find
the theme” in the welter of notes all over
the page.)

As to “mueh greater volume and dynamie
rango” in stereo, I suspeet that this was
more apparent than real, i.e.,, Stravinsky
heard it in the actual listening to stereo
playback; his was not an engineering
analysis and comparison, stereo versus
mono. (He probably heard tape in the
Columbia studios, anyhow.) However, if I
am right, the maximum output from a
stereo dise should be somewhat greater than
that of an equivalent mono dise. (Not the
same record played mono, merely removing
the vertiecal response.) Groove geometr)
says so, anyhow, though perhaps recording
engineers would suggest that considerations
of stylus motion, tracking and compliance

(Continued on page 89)
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Let's listen in to a wonderful FM stereo!

32 (16/16) watts
AM/FM Multiplex Tuner Amplifier
SM-G 205

9L satEgTon siiTee
+ R $ast mensres
. ’\ < onre

a i sen
.‘l":::ll = II.QI ‘..'...vl_‘r seLicres .
i l ., 179888 SULTIPLIT TO¥I? AMPLIIGEDR o -"
A new stereo amplifier that assures max-
imum performance inan FM multiplex stereo Specifications
of wonderful tone quality — that's Pioneer’s Tuning Range: MW 535 to 1.605kc
SM‘G 205| FM 88 to 108Mc
IF Band Width: MW Soft *+ 2.5ke, Hi-fi + 8ke
FM + 100ke
The SM_G 205 has bOth AM circuit and FM Maximum Sensitivity: MW 19uV (at 1Mc, 500mw
: . . output; 30% modulation)
multiplex circuit for FM and FM stereo. The EM 1000 (ot S5Me: 200w
FM MPX tuner guarantees precise channel sep- output; S/N 30db; 30%
5 . Bare lati
aration and perfect stereo reception, stabilized ' b2 . '::d::“")( .
b nputsan : MA . Vv (F o ini
through the use of AFC. The phase reversion S L Bl o

circuit produces stable and distortion-free out- MTAL PU 28mV (For obtaining
. 11W output at 1kc)

p!.lt as high as' 32W. Lgudness contro! and N e e oo

| an ow Ttilters provi reop IC re- Ing 11W output at 1kc)

high d | filt provide stereophonic re

production of natural tone guality. And, the AUX 165mv (For obtaining 11W

. . . output at lkc
SM-G 205 is capable of reproducing a variety

Output Terminal: 8 or 16 ohm for speaker (each

of program sources, including FM stereo, stereo channel)

discs, and stereo tapes — all with the same Maximum Output: 16W x 2

dynamic and rich tonal quality. The smartly Frequency Response: 20 cps-5kc = 1db
modern design and clear-cut dial lines are sure Outside Dimensions: 18%"(W)x 13%7(D)x 5%°CH)

to satisfy the most discriminating taste.

- (@) PIONEER

. FPIONEER ELECTRONIC CORFORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan

Distributors: Canada — IMPORTHOUSE OF CANADA 2939 Eglington Ave. E., Scarboro, Ont.
Singapore & Malaya — HWEE SENG & COMPANY 259 Beach Road, Singapore
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EDITOR'S REVIEW

PLUG-IN TAPE HEADS

N THIS DAY of rapid interchangeability heing built

into a wide variety of consumer products, it oceurs

to us that the same sort of feature could easily be
provided with tape recorders. By now, the plug-in
feature of record-playing equipment has become stand-
ard with every tvpe of phonograph exeept the $9.95
““hi-fi’’ models, and even in these it is usnally possible
to change the stylns. Actually, the only part of a
phonograph pickup to wear out is the stylus itself,
barring some dceident which breaks or bends bevond
repair the stvlus-earrving element. So common is the
expectation of being able to buy a replacement stylus
that practically anv price listing showing cartridges
is followed by the line, ‘* Replacement stvli, $x.xx,’
or possibly, “‘$xx.xx.”’

Considering for a moment the difference hetween
the wear on a styvlus and that on a recording head, we
eome to an entirelv different problem, and one for
whieh no simple replacenient ““styius’’ is offered that
would bring performance back to that of a completely
new instrument. Yet tape heads do wear, and as they
do their high-frequency performance becomes poorer
in most instances—more in some designs than in
others. While the user ean replace heads if he is physi
callv competent enough, it still requires some rather
intricate fumbling to make rhe change and it requires
rather delicate soldering to get the usually fine leads
properly in place on the new head without melting
the insulation or even softening the head encapsula-
tion. All of this could be eliminated if heads could be
plugged in and out readily, with a well-designed
mounting whieh wonld ensnre accurate azimuth align-
ment. Sinee alignment must be done in any case when
a head is replaced, it should present no hardship if
aligninent were also required every time a plug-in
head were changed.

Even this would not be necessary if a complete head
assemblyv—containing two to three heads as the case
might be—were to be made to match up to a specific
fixed point of registry on the recorder chassis. Once
the heads were aligned on the individual mounting,
the assembly could be changed at will without the
need for further alignment. One other advantage of
this arrangement appears to be that it would then he
possible for the user to have say, two or three head
assemblies—one for four-track tapes, one for two-
tracks, and possibly oue for full-track use. Most of
us have occasion to record or reproduce both two- and
four-track stereo tapes occasionally and such an ar-
rangement would be a real windfall. As it is now, a
four-track head will not give optimum performance
with a two-track stereo tape; even though it may he
possibie to adjust the balance control to obtain ap-
proximately equal levels from the two channels, there
is likely to be a difference in the signal-to-noise ratio
on the two.

It is possible that there are good economic reasons
why this idea is not practical, but it has been our
experience that there is alwavs a market for an im-
provement, even though it does cost a few dollars.
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Anywhy, it ig an idea that we would like in a machine
for our own use.

FM-STEREO FILTERS

Sone readers have commented on the problems in-
volved in recording M-stereo broadeasts as a result
of the presence in the tuner output of some 38- and/or
76-ke. Some months ago there was a newspaper report
of one recordist who echarged that radio stations were
imtrodueing spurious frequencies for the purpose of
preventing the recording of their programs, but noth-
ing more lias been heard of it. Probably inaccurately
reported. thie named station indicated—according to
the article—that it was experimenting with the idea.
It is much more likely that it was a stereo broadeast,
with the attendant 38-ke switehing frequency appear-
ing i the output.

[t should be well known by now that the bias/erase
oscillator in most non- or semi-professional tape re-
corders operates in the range of 70 to 80 ke, and the
actual bias current in the head is comparatively high,
so the presence of even a small amount of 76-ke in the
signal being recorded will mix with the bias frequency
giving the usunal difference frequency of—in the typi-
cal bias-tfrequeney-range—of 4000 to 6000 eps, and
this appears in the playback as a continuing squeal
which does act as an effective deterrent. What, if any,
is the solution? Whose responsibility is it?

Some feel that the responsibility is that of the tuner
manufacturer. From the audio standpoint, the 38- or
76-ke component does no damage whatever, and fur-
thernore, it is usually at least 40 db down from the
signal. It causes trouble only when the signal is re-
corded on a machine in whieh the bias frequency is
close to 76 ke. We feel, therefore, that it is not the
responsibility of rhe tuner manufacturer since he pro-
vides eqnipment which does what is intended of it.
As we see it, the prolilem is up to the recorder manu-
facturer, and sinece it is relatively simple of solution,
it would seem as though every recorder should be
“‘FM-sterco proof.”” All that is necessary is to change
the bias frequency to, say, 88 ke. This would make
the major resultant signal 12,000 eps, which is not
very likely to cause trouble. True, the fifth harmonic
of 19 ke is 95, but very little 95-ke signal should be
present in the tuner output, if any. There may be a
little difticnlty in raising the bias frequency in exist-
ing recorders, but a slight change in design could
make it possible in future production.

The eure for anyone who now has a recovder whieh
gives trouble lies in one of two methods—either in-
crease the hias frequeney so that it is in the range
from 88 to 90 ke, or else introduce a low-pass filter
between the tuner output and the recorder input.
Since the highest frequency one is likely desirous of
recording is 20,000 c¢ps and the offending frequency is
38 ke, the filter should be relatively simple. In most
mstances a eapacitor across the tuner output should
suffice. [ts value should be such that its reactance
equals the impedance of the tuner output at about
20,000 eps. Try it out if you have this sort of a prob-
lem in reeording stereo broadeasts.
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a Last!

A CARTRIDGE DESIGNED ESPECIALLY
FOR AUTOMATIC TURNTABLES!

The Pickering Model U38/AT is

a cartridge designed especially for
the new generation of automatic
turntables. A true STANTON Stereo
Fluxvalve, it combines excellent
hum shielding with high output for
unequalled signal-to-noise ratio.

High compliance is provided for
the special turntable features
while preserving the ruggedness
demanded by automatic operation.
Improved frequency response and
lower inductance make the new
Pickering U38/AT a truly universal
cartridge to match the universal
features of the automatic turntable.

GARRARD MODEL A

TECHNICANA: PICKERING Model U38/AT is a
SARALERORRPER STANTON Stereo Fluxvalve with a white
body and black V-GUARD stylus assembly.
Weight is 14 grams; Mounting centers: 7/16"
to 1/2. Supplied with universal mounting
hardware. $46.50 AUDIOPHILE NET

MIRACORD 101

RESPONSE: + 2 db from 20 to 20,000
cycles.
: CHANNEL SEPARATION: 35 db
O - i N 1 OUTPUT: 10 mv each channel
2 - TRACKING FORCE: 2 to 5 grams
| IMPEDANCE: 47,000 to 100,000 ohms
. SHIELDING: Complete mu-metal

... AND ANY OTHER AUTOMATIC & {
TURNTABLE EVER TO BE MADE! e | J

‘"FOR THOSE WHO CAN HE AR T HE DI FFERENCE"

PICKERING & COMPANY, INC., Plainview, N. Y.

The hermetically sealed STANTON Stereo Fluxvalve is warranted for a lifetime and is covered under the following patents: U.S. Patent No. 2,917,590;
Great Britain No. 783,372; Commonwealth of Canada No. 605,673; Japan No. 261,203; and other patents are pending throughout the world.
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Transistorized FM Front Ends

C. R. GRAY and T. C. LAWSON"

Development of transistorized FM tuners involves a whole new series of consid-
erations no less complex than with vacuum tubes, but of entirely different types.
Performance and reliability depend on the successful solution to all of the problems.

transistors on automatic lines 1is

now making it possible to design
FM tuners for the eonsumer market at
“consumer prices.” This article discusses
various transistor front ends used in FM
tuners.

The term “front end” as used here re-
fers to that portion of a tuner hetween
the antenna and the first i.f. amplifier.
This ineludes, where used, the r.f. ampli
fier and oseillator-mixer or econverter.
Much of the literature has referred to
this part of the receiver as a tuner.
However, the term tuner is often applied
to the eomnplete front end and i.f. amph
fier, ineluding the diseriminator. For
this reason, the term “front end” shall
he used throughout this article.

The different types of configurations
used in transistorized FM front ends are
discussed along with the performance
of each type. Also the influence that
the choice of transistors has over the
type of configuration used is discussed.
Individual-stage cirenit design consider-
ations are also given.

MAss propucTioN of high-frequeney

Basic Configurations

Figure 1 shows some of the Dbhasie
configurations of an FM front end:

* Phileo Corporation, Lansdale Division

AMP
2 TRANSIST(
(8) —
| - -
© ANSISTOR
ON\ R b

Fig. 1. Bosic tronsistor FM front-end con-
figuraotions.
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Fig. 2. Typical
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ized power gain «
vs. center fre- e
quency. Q
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(A) is a three-transistor configuration
using an r.f. amplifier, oseillator, and
mixer; (B) is a two-transistor configura-
tion using an r.f. amplifier and a single
transistor as a converter; (C) is a one-
transistor front end using only a con-
verter. In the latter ecireuit, the r.f.
amplifier has been eliminated and this
conficuration may consist of either a

single-transistor converter or a two-
transistor oscillator-mixer combination.
Before evaluating the basic configura-
tion, some thought must he given to the
choice of transistors used and also to the
performance desired.

Choice of Transistors

Transistors are available today whose

gain and noise figure are comparable
[ . to the best tubes. Transistors such as the
3db/OCTAVE 6 db/OCTAVE —u ) 2N1742 and the T2028 are intended for
2 V 2| the best hi-fi applications.
g 8| Not only is proper ecircuit design
O necessary for good performance in an
5 T \ f] I'M receiver, but the transistors must
o 4 e = he in keeping with the desired perform-
e s ance and cost. In choosing a transistor
: j for the r.f. amplifier, one important eon-
LOG FREQUENCY | _\ === s?deration is power gain.. Sinee tran-
sistors are relatively low-impedance de-
Fig. 3. Tronsistor noise figure vs. fre- vices, power gain rather than voltage
quency. gain is important.
lcz TO MIXER
1 OR
CONVERTER
=
Fig. 4. Common- a:‘
emitter r.f. ompli- ANT:
fier.
0 b
=5 v
=2 T
1O AGC - Vee
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Fig 5. Typical

matched-neutral-

ized power gain

vs. collector-emit-
ter voltage.

3 10
z
Z
X & Rt e
g [
)
3 -10}— = _+ — il
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20— T — ] b i _T “;_ +—
l |
i -30 - 1 l l 1 | l
-1 2 3 4 -5 6 7 -8 9 -IC
COLLECTOR VOLTAGE, VCE IN VOLTS

I

I
TO BIAS

Fig. 6. Schematic of typical mixer and oscillator.

»C

T
s { | } | e 1.2pf
o 120 ¢ »
z :::"'é T
2
o 10 + + —1—
P I N =750
: - J - 4 — p— -
e T |
= | .
3 { | | | 1
=1 3
v
(3] BASE VOLTAGE — VOLTS

Fig. 7. A.f.c. characteristics—oscillator

shift vs. base voltage for two values of
feedback capacitance.

Figure 2 shows how the unilateralized
power gain of most transistors varies
with frequency. It ean be seen that the
power gain at any frequency can be
determined if the power gain at another
frequency ean be determined if the
power gain at another frequency is
known since the slope of the curve in
the high-frequency region is 6 db per
octave. This means that if the power
gatn is a certain value at one frequeney
then it will be 6 db greater at one-half
that frequeney or 6 db less at twice that
frequeney.

Noise figure is also an important con-
sideration in the r.f. amplhfier. Figure 3
is a plot of transistor noise figure versus
frequency. For any transistor in an FM
r.f. amplifier, only the right portion of

20

this eurve will be useful. Noise figure of
the 2N1742 starts to increase at ahout
100 me.

Conversion gain and noise figure are
important parameters in a transistor
for the converter or mixer stage. Noiso
figure, however, is not as important here
as in the r.f. stage, although if it is ex
cessively mgh, 1t ean degrade the front-
end performance.

The oscillator transistor must provide
suitable output power at the FM-oseil-
lator frequency for good mixer gain. A

unit capable of at least 1 mw is suffi-
cient.

Circuit Considerations

Before heginning consideration of the
individual stages of a front end, a few
general items must be eonsidered. The
supply voltage must not exceed the max-
imum ratings of the transistors and yet
not be too low to affect the performance.
A 12-volt supply is generally eonsidered
adequate.

The r.f. amplifier may be either a
grounded-base or grounded-emitter con-
figuration. At the FM frequencies, feed-
back whieh 1s inherent in the transistor
is degenerative in the common-emitter
connection and regenerative in the com-
mon-hase connection. In a neutralized
amplifier, the power gain will be iden
tical in both connections, In an un-
neutralized amplifier more gain may be
obtained from the common-base connee-
tion at some sacrifice in stability. When
using a high-gain unit such as the
2N1742, sufficient gain may be obtained
from the common-emitter econnection. A
unit with less gain, such as the 2N1745,
may hest be used in the common-base
connection. Both of these connections
have advantages and disadvantages. It
has already been stated that more power
gain can be obtained from an unneutral-
ized common-hase connection; however
the presence of regeneration causes a
greater variation of power gain and
bandwidth from transistor to transistor.
Degeneration in the unneutralized eom-
mon-emitter connection gives mueh bet-
ter interchangeability. Best interchange-
ability is obtained from a neutralized
common-emitter amplifier.

Figure 4 is a cirvcuit of a neutralized
common-emitter amplifier. C, and C, are
matching capacitors, to match the input
end output resistance of the transistor.
Impedance information is given by most
semiconductor manufacturers in the form
of short-circuit measurements for vari-
cus frequencies and operating points.
These values will be the same for a
neutralized amplifier and will vary
slightly in the unneutralized case, how-

s
LA ]
RF g &d N
Y I L

T1{10.7 MC)

Ll

Rl

1000/

S

i—9
H—AA

LZT

Fig. 8. Schematic of typical common-base FM converter.
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1Z
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‘ L4 1.3ph, R.F. CHOKE
of .053ph, !
T I.F. TRANSFORMER E2601229A

Fig. 9. Schematic of FM front end suitable for hi-fi applications.

ever, they will be sufficiently close for
most initial designs.

Referring back to Fig. 4, C; is the
neutralizing eapacitor which may or
may not be nsed. R,, which is bypassed
by C,, provides d.e. stability for temper-
ature and beta variations. R, provides
the bias to the transistor base from the
a.g.e. supply. K, is inserted in the collec-
tor lead to provide the necessary voltage
drop for forward a.g.c. As the a.g.c. volt-
age goes more negative, the resulting
inerease 1n collector current produces
more voltage drop across R; and R,
thereby lowering the collector-to-emitter
voltage. Figure 5 shows how the 100-me
pewer gain of the 2N1742 varies with
the collector-to-emitter voltage.

Figure 6 is a cirenit of a mixer and
oseillator stage. C, is the same mateling
capacitor shown in the r.f. amplifier
and matches that stage to the inpuf of
the mixer. The input resistance presented
here would be the same as the short-
circuit resistance at the r.f. frequency.
R, and R, provide bias voltage for the
base. C, couples the proper amount of
oscillator injection voltage to the base.
Approximately 150 mv is sufficient for
good conversion gain. Emitter injection
could also be used at this frequency with
very little change in econversion gain
or required injection power.

The matehing eapacitor, (',, makes the
base ecircuit a high impedance for the
i.f. resulting in considerable degenera-
tion. €, and L, are a series 10.7-me
tuned cirenit to correet this prohlem,
giving a considerable increase in con-
version gain. It is imperative that the
base-to-emitter impedance be low af the
i.f. for good mixing action. This may
also be accomplished with transformer
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matehing between the r.f. stage and
mixer.

The oseillator is usually a common-
hase eonfignration as shown in Fig. 6.
C, places the base at r.f. ground and
C, provides feedback between eollector
and emitter to produee oscillation. A f.e.
does not seem to he neeessary for fre-
gueney drift with temperature. However,
for ease of tuning or where a varying
supply voltage exists, some form of a.f.c.
may be desired. By varying the d.c.
base voltage, considerable variation in
oscillator frequeney can be obtained. de-
pending upon the amount of feedback
eapacity used hetween the collector and

emitter. Figure 7 is a plot of oscillator
shift versus hase voltage for two values
of feedback capacitance. With a little
experimental work, a value of feedhaek
capacitance conld he determined to give
the desired a.f.e. range.

Figure 8 is a circuit of a common-
base converter, in which the osecillator
and mixer have been combined in one
stage. The same design considerations
nmst be given to the converter as to the
oscillator-mixer ecombination. €', matches
the r.f. amplifier to the input. C; pro-
vides the oscillator feedback, and L, plus
C, provide the oscillator tuned eircuit.

2N1744

£2600072AX*
o 1 ST. I.F, TRANS,
e 21743 -7
4
2N1742 12
“IN
300w 124
" » -
Tt
7-! ;! 05uf g
& / ::: 1 3
¥ &3 g
P 1
2= £y
v, L : -
/ - M-
/ /
1 /

*AUTOMATIC
DIVISION,
GENERAL
INST. CORP,

Fig. 10. Three-transistor FM front end.
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| 12384 DIVISION,

GENERAL
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4

| 3 § <
| 28 i€ 0 -12v
| p: >+ 05pf
| ] k¢
! =

Fig. 11. Low-cost three-transistor front end.

L, and C, ecompose the i.f. trap and R,,
R;, and R; provide bias. The 10.7-me
output is taken from the double-tuned
transformer, T,.

Performance

Several hasic tuners are deseribed be-

low in order of performanee and, in

general, eost.

1. i Fi Three-Transistor Front End
A typical hi-fi front end is shown in

Fig. 9. It has a double-tuned r.f. input

and uses an r.f. transistor (T2028) whose

40" WHIP ANT,

/- TUNER SHIELD

FRONT END

CONV
12399
Ql

AAAAAA.

MM N TUN

0pf D
of
Cl4 1-6pf PISTON
C 4
C23,

&

B .05f
C25, C26, C35 Suf
C18 2pf DISC
C21, €24 5pf SILVER MICA
C27, €28, €29 ,005uf DISC
\ CTROLYTIC

C32 304, 15 WV, ELECTROLYTIC
€33 50uf, 15 WV, ELECTROLYTIC
C34 100uf, 25 WV, ELECTROLYTIC

*RADIO CONDENSER CO., “907588

IM
M
R3 , RI13, RI 0 HM
R4 680 O4Mm
R5 4: iM
6 47 HM
7 M
8, R12, R16 2700 OHM
R10, R14, RIS 1000 OMHM
R1T, RIS, R19, R26 220 OHM
» R24 4700 OHM
R22 15k OHM
R23 10k, VOLUME CONT,
R25 82k OHM
R27 100 OHM
R29 82 OHMm
R30 2200 OHM, WIREWOUND, 1 WATT

]

r20,

Fig. 12. Low-cost two-transistor front end.
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noise figure is about 3-3.5 db at 100 me
and whose typieal f,,, is 1800 me. The
r.f. and mixer are ecommon-emitter; the
oscillator common-hase. The separate
oscillator provides good stability and
may he a.f.c’d if desired.

The input 3-db bandwidth of the
double-tuned cirenit is ahout 1.5 me and
the input loss about 7 db. The output
if. transformer has about 10 db loss.
The over-all tuner gain is about 25 db
giving a transistor gain of over 40 db.

2. Three-Transistor Front End

Figure 10 shows a conventional three-
transistor arrangement for high-quality
applieation. The 2N1742 has a typieal
noise figure of ahout 4 db at 100 me
and a typical f,,,. of 1200 me. The gain
is similar to the previous one (36 db)
ineluding the i.f. transformer. However,
not as mueh eare has heen taken in de-
signing for seleetivity. The aetual tran-
sistor gain of this complement is ahout
3-5 db less than the previous unit. The
nnage and if. rejections are 38 and 60
db respectively.

3. Three-Transistor Low-Cost Front End

Figure 11 shows a three-transistor
front end using transistors of slightly
lower gain (2N1745 typieal f,,,, 900 me).
Neutralization i1s not used and the r.f.
stage is run grounded base to improve
the gain. As noted earlier. this sacrifices
some uniformity. However, tuners such
as this have been made in large quanti-
ties with no serious problems. The
typical noise figure of the 2N1745 is
about 4.5-5 db at 100 me. The gain is
about 28 dh over the band including the
loss in the first i.f. transformer. Image
and if. rejection are 40 and 60 db
respectively.

All of the above front ends use tran-
sistors whieh are functionally tested for
the specific applieations to insure inter-
changeability. Many manufaeturers, in-
cluding Phileo, also sell transistors whiech
are specified parametrically for low-cost
applications. While these transistors do
not have the control of parameters
found in functionally tested units, it is
possible to design sets with them if the
design approach is conservative. Such
a unit is described below.

4. Two-Transistor Low-Cost Front End

Figure 12 shows a two-transistor front
end using the T2399 (tvpical f,=400
me). This unit is designed for low-volt-
age (6-volt) operation. Both the r.f. and
converter are common-base for extra
gain. The typical noise figure of this
transistor at 100 me is 5 to 6 db. This
arrangement will provide a gain of ahout
25 db ineluding the loss in the first i.f.
transformer.

Notice that the oscillator tank is in
series with the i.f. tank and eapacitive
feedback is used for injection. In gen-
eral, experience has shown that the gain
of the converter is similar to the same
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unit as a mixer. However, while one
less transistor is used in this arrange-
ment it does have one serious disad-
vantage—the oseillator pulls on strong
signals. In general, when the r.f. voltage
applied to the emitter exceeds abont
100-200k wuv, the converter pulls badly
and may bhecome inoperative. Thus, de-
pending on the gain of the r.f. stage,
the converter will pull badly with input
signals in the order of 10-30k uv. Two
methods exist for correcting this. First,
an overload diode in the collector cirenit
of the r.f. stage will limit the signal
reaching the converter. Second, reverse
a.g.c. may he applied to the r.f. stage to
reduce the r.f. gain and thereby limit
the signal. Forward a.g.e. eannot he used
in this ease hecause the low output im
pendanee of the r.f. stage under full
a.g.c. also eauses oscillator pulling. The
three-transistor tuner with the separate
oscillator virtually eliminates the pulling
and is therefore recommended wherever
possible.

A.G.C.—Overload—Intermodulation

Two types of a.g.c. action are available
to the transistorized FM ecircuit designer.
The first, reverse a.g.c., is accomplished
by redueing the current in the transistor.
This is usually done by applying the
a.g.c. voltage to the base. When the cur-
rent is changed from the normal operat-
ing point down to about 50 na, the total
a.g.c. range will be abhout 10 db more
than the gain at the normal operating
point. This type of a.g.c. in general pro-
vides less center-frequency shift, less
bandwidth change (bandwidth reduces
with a.g.e.}, but also much worse over-
load performance.

The seeond, forward a.g.e., is accom-
plished by redueing the collector-to-
emitter voltage. This is usually done by
applying a signal to the base which in-
creases the current and drops the sup-
ply voltage across hypassed series drop-
ping resistors in either the collector or
emitter circuits. This reduces the voltage
across the transistor. Forward a.g.c. re-
sults in greater bandwidth and center-
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frequeney shift but also gives mueh
better overload performance. Figure 13
shows a eomparison of the overload per-
formanece of forward and reverse a.g.c.

Reverse a.g.e. is useful with all tran-
sistors and will work at all frequencies

although it does not work well at low
frequencies (andio). The MADT® ampli-
fiers are the only VHI transistors de-
signed to make use of the forward a.g.e.
action. Forward a.g.c. is only effective in
the high-frequeney region (on the 6-db-
octave slope). However, even with for-
ward a.g.c., the overlond performance
and intermodulation in a transistor re-
ceiver are worse than a tnhe set. Subjee-
tive tests indicate transistors with for-
ward a.g.e. are about 10 times worse,
with reverse a.g.e. ahout 100 times.
Ilerein lies the major problem in using
transistors. However, with eareful eireuit
design these problems may he minimized.

Reliability and Temperature

While intermodulation is a problem
with transistors, improved reliability is
an asset. Kxperienee has indicated that
most eonsumer products using transistors
have line and field reject rates an order
of magnitude better than vacuum tubes.

(Continned on page 104)
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Measuring and Matching the
Phono Equalization Curve

MANNIE HOROWITZ"

To ensure optimum performance from a phono cartridge, the response
must be measured through the amplifier. Suitable equalizer circuits
which depend on the cartridge characteristics, can then be introduced.

vided into two major categories. One

type produces an output voltage
proportional to the amplitude of the sig-
nal recorded on a disc. The second, and
probably the most popular with audio-
fans, provides a signal dependent upon
the velocity of the stylus in the recorded
groove. In each category there ean be
found good-quality and poor-quality
units for both stereo and mono.

Puoxoampn CARTRIDGES may be di-

Recordings and Cartridges

Group number 1 contains erystal and
ceramic types. The output of these ear-
tridges is proportional to the recorded

e ]

_ 1‘ — -
V\,/ TW‘
AMPLITUDE
. , i Y
(A) (.

Fig. 1. Signal recorded in groove.

amplitude in the record groove. All fre-
quencies recorded with equal amplitndes
would theoretically produce constant
voltages at the terminals of the ear-
tridge. If the recorded amplitude were
increased by a factor of two at any fre-
queney, it would result in double the out-
put voltage, depending upon the quality
of the specific eartridge and the amplifier
cireuitry provided for reproduction.
Velocity -sensitive phonograph ecar-
tridges are exemplified by the magnetie
(variable reluctance or moving coil)
pickups. The output voltages produeced
by these types of cartridges ean he un-
derstood with the help of Fig. 1.
Assume the frequency of recorded sig-
nal A is 1000 ¢ps and that of recorded
signal B is 2000 eps. Both signals have
been recorded with equal amplitudes in
the record groove. The stylus must travel
twice the distance to trace curve B as it
does in tracing curve A. The output from
curve B will he double that of eurve A

* Project Engineer, Electronic Instru-
ment Co., 3300 Northern Blvd., Long Is
land City 1, N. Y.
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despite identical recorded awmplitudes
because the stylus traveled twice the dis-
tance during the same interval of time.
From this it ean readily he inferred that
during reproduction, the output voltage
is proportional to the frequency, assum-
ing a constant recorded amplitude.

The velocity-type is generally used to
record dises. When this type of entter
15 being used, the voltage that must he
applied to record signal B must be dou-
ble that used for signal A, if both are to
have the same groove amplitnde on the
recorded dise. Stated more analytieally,
to record a constant amplitude using a
velocity-tvpe recording head, the voltage
applied to the head must vary diveetly
with the recorded frequeney.

Curve a-a in Fig. 2 shows the ampli-
fier eompensation required for recording
a uniform amplitude with a veloeity-type
cutter while curve B-B shows the
equivalent curve required to reproduce
the constant recorded amplitude using a
constant-velocity ecartridge. One is the
murror image of the other about the zero
axis. Note its 6-db-per-octave character-
istic. For completeness, c-¢ is drawn as
the recording and reproducing curve us-
ing constant-amplitude eartridges.

Receordings can be made using either
the constant-amplitude or constant-veloc-
ity characteristic, or a combination of
both. Assume for the moment that only
the constant-veloeity characteristic is
used and that voltages equal in ampli-

Fig. 3. Groove am-
plitude resulting
from applying o
constant voltage
to a velocity-type
cutter.

S

RELATIVE RECORDED AMPLITUDE (db)
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Fig. 4. (left) Curve adopted by RIAA for recording. Practical curves have rounded corners. Fig. 5. (right) Recorded amplitude
resulting from constant-velocity cutter and RIAA recording curve.

tude at all frequencies were applied to
this eartridge. The recorded groove swing
would then vary inversely with fre-
queney, as shown in Fig. 3. The ampli-
tude in the reeord groove at the low
frequencies would he much greater than
it would he at high frequencies. Choos-
ing two extremes of the audio band. the
recorded amplitude at 30 eps is 500 times
that at 15,000 cps.

This condition is intolerable for two
reasons. At the extreme low frequencies,
the record groove would he exceptionally
wide. At the high frequencies, the re-
corded amplitude would he too low to
override the record surface noise.

To overcome this, the RIAA (Reeord-
ing Industry Association of America)
adopted the recording curve shown in
Fig. 4, which has become the standard of
the industry. Assume that the record
amplifier has heen designed to produce a
signal at the head having the frequency
response of the eurve shown in Fig. 4.
Now apply a uniform signal to the re-
cording amplifier. The resunlting groove
cut on the record will have the charae-
teristies of constant-amplitude record-
ings up to 500 eps. This limits the groove
swings at the low frequencies. The con-
stant-velocity mode is used from 500 to
2120 eps. In this range, the groove swings
decrease when a uniform signal is ap-
plied to the head. Above 2120 eps, the
constant-amplitude characteristies take
over to allow the high frequencies to
override record noise. Here, as below 500
cps, a constant-amplitude groove is re-
corded for applied constant-amplitude
voltages to the record head. The resultant
exeursions in the reeorded groove are
shown m Fig. 5.

Figure 5 results from the following
considerations: The recording amplifier
compensation curve required to produce
uniform groove excursions at all frequen-
cies using a veloeity-type eartridge, must
have the rising characteristic of A-A in
Fig. 2. This is the slope of the constant-
amplitude sections in Fig. 4. A constant-
veloeity section is drawn between the
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two constant-nmplitude seections. This
requires no record amplifier eompensa-
tion as it follows the natural eharacteris-
ties of the velocity-type record head. In
this range. recorded groove exeursions
vary inversely with frequency. The net
recorded amplitude of the eurve in Fig.
4 thus hecomes the eurve in Fig. 5.

Reprodueing reeords using a constant-
velocity cartridge requires a playback
amplifier with the frequency-response
curve heing the mirror image around the
0-db axis, of the eurve shown in Fig. 4.
An exaet eurve, with the corners rounded
off, is drawn in Fig. 6. Adding the curves
in Fig. 4 and 6 (assuming the practical
version of curve 4 has rounded corners)
will vesult in a flat output along the 0-db
axis. Obviously. to reproduce the input
signal faithfully there must he a uniform
output from the playback preamplifier
for a uniform input to the record awm-
plifier.

The setup shown in Fig. 7 is used for
measuring the response of the amplifier.
A more complete test would include em-
ploving the partienlar cartridge to be
used with the amplifier, as an integral
part of the test cireuit.

Checking the Equalization Curve

A VTVM 1is shown monitoring the
output from the signal generator. Great-
er aceuraey ean he achieved if the input

to the amplifier is monitored. The VT VM
has been shewn monitoring the genera-
tor not only because of simplicity in
presentation, but also because of the
smallness of the resulting error.

The unit under test is assumed to be
a preamplifier. Because of its relatively
high output impedance, the connecting
lends to the output meter and scope
should be of the low-eapacitance shield-
ed type. The test instrnments should pre-
sent a low eapacitance to the preampli-
fier. If an integrated preamplifier-power
amplifier is under test, all that would be
required is the addition of a non-indue-
tive load resistor at the output.

The Aux input is assumed to encom-
pass that portion of the preamplifier
exhibiting a flat response (i.e. no equal-
ization). Other inputs with this charae-
teristic may be labelled TUNER or MULTI-
PLEX.

The pnoNo channel performs two
funections. First it encompasses the am-
plification necessary for the low-voltage
output from the constant-veloeity car-
tridge. Next, it provides the equalization
necessary for the particular cartridge.

In the test procedure, the outpnt from
the signal generator is first fed to the
AUX input. A considerably rednced sig-
nal, attenuated by the action of the 1000-
chm to 10-ohm voltage divider is then
fed to the PoNoO input. If these resistive
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Fig. 7. Equipment set-up for measuring the phono equalization curve.

values load the audio generator exces-
sively, the resistors in the dividing net-
work may be inecreased proportionally.
The desired signal level ean be chosen
using the DPDT switch shown in the
drawing.

In most amplifiers, the PHONO and the
AUX grounds on the preamplifier section
are independent to prevent hum-sensi-
tive loops from being formed hetween
these inputs. To avoid any upset of this
condition and to maintain the independ-
ent ground returns built into the ampli-
fier, the ground lead from the signal gen-
erator should be switched when the spe-
cific input and signal level is chosen.
This is aecomplished using the DPDT
switeh.

The actual check should be aceom-
plished using the following procedure to
avoid false measurements: Feed the sig-
nal to the aux input; adjust all fre-
quency-compensating controls for a flat
output; switeh to 30 eps and turn up the
level control to the point just before the
preamplifier begins to distort; then make
a note of this indieation in db, on the
output meter.

Now feed 1000 eps to the PHONO input.
Set the level control on the signal gen-
erator so that the meter at the output
of the preamplifier indieates some con-
venient point 19 to 25 db below the
reading taken above at 30 eps. This is
the reference or 0-dh level. Measurements
at other frequencies are referred to this
figure in terms of the number of db
ahove or helow this 0-db level.

Select several frequencies on the eurve

in Fig. 6. Set the generator to each of
these frequencies. The output from the
generator must be maintained at a con-
stant level, as read on the input-monitor-
ing meter. Note the indication in db above
and below the 1000-eps reference fre-
quency. Compare these with the various
points on the curve in Fig. 6. A good
amplifier follows this curve with less
than 2-db variation.

A more precise test includes the in-
ductive effects of the cartridge to be
used with the systemn. This factor be-
comes more critical when the cartridge
is loaded by impedances other than that
prescribed by the cartridge manufae-
turer. When the preamplifier under test
1s transistorized it is 1mportant that the
cartridge he included.

Proper ineasurements will result only if
the cartridge is placed in series with the
1r1oNo input from the generator. Exces-
sive high-frequeney rolloff (possibly due
to capacitance in the lead between the
cartridge and the preamp) ean then be
adjusted reasonably well by increasing
the input resistor to the PHONO pream-
plifier. Low-frequency inaceuraeies may
require redesign of the equalizing net-
work.

Constant-Amplitude Cartridges

The output from these eartridges are
tlieoretieally proportional to the recorded
amplitude as shown in Fig. 5. The play-
baek eurve must be the mirror image of
this eurve around the 0-db axis. An exact
drawing of this eurve, with ecorners
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rounded off to refleet more accurately
actual component characteristics, 1s
drawn in Fig. 8.

The outputs from amplitude-sensitive
cartridges are usually reproduced
through linear amplifiers. For accurate
performance, the cut at the low frequen-
cies and the boost at the high frequencies
must be built into the eartridge. The
high-frequency boost is achieved by reso-
nances purposely designed into the unit.
Low-frequeney cut is a funetion of the
loading at the output of the cartridge.

The equivalent cireuit of this type of
cartridge is voltage source in series with
a capacitance. The load resistor shown in
Fig. 9 determines the loss at the low fre-

quencies.
In this eircuit,
R
;out = Vin R+X‘ Lq. \1}
Vout R joRC
r = : Eg. (2)
C 1
Vin R+ JoRC + 1

joC
resulting in the gain eurve shown in Fig.
10. The numerator indicates that at 0
cps, the output is zero, and rises from

6 Vc}u
EQUIVALENT
CRCUIT OF

CERAMIC
CARTRIDGES

13

Fig. 9. Equivalent circuit of a ceramic car-
tridge feeding a resistive load.

there. The denominator indieates the fre-
queney at which the output has dropped
3 db from the maximum flat output. The
3-db point is reached when, in the de-
nominator, joRC = j.

The ecapacitanee of the eartridge is
usually assumed to be 500 pf. The fre-
quency where the output has fallen 3 db
is, from Eq. (2).

f=1/2xRC Eq. (3)
for at this frequency, the joRC term in
the denominator Eq. (3) is equal to j.

Referring back to the eurve in Fig. 8,
the response is down about 12 db at 30
cps. Figuring back, it would he down
6 db at twice this, or 60 eps, and would
be at the hreak point, which is already
3 db down, at 120 eps. Substituting this
information into Egq. (3), yields a re-
quired load resistor, R, equal to

R=1/2rfc=1/6.28 x 120 x 5 x 10-1°
= 2.7 meg Eq. (4)
Unfortunately, few amplifiers have
load impedances of that magnitude at
the auxiliary inputs. A cathode follower
at the input is required to provide this
inpedance. If the input impedance is 2.7
megohms, response at the AUx input
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Fig. 10. Response of circuit of Fig. 9.

should be measured as deseribed in the
previous article. The output must be
flat to enable the cartridge and pre-
amplifier combination to provide the
curve shown 1n Fig. 8.

It is frequently desirable to send the
signal through the phono preamplifier
when these eartridges are used. This
serves the dual funection of modifying

EQUIVALENT
CIRCUIT OF
CERAMIC
CARTRIDGES

Fig. 11. Network used between ceramic
cartridge and phono preamp with con-
stant-velocity equalization. C, = 1000 pf;
C, = 500 pf; R, = 68,000 ohms; R, = 5000
to 30,000 ohms.
the extreme requirements placed on R
in Eq. (3) while permitting exact equali-
zation for the different types of older
records, when this is required. In the
past, it has been the praetice to provide
these different equalizations in the pho-
nograph preamplifier for veloeity-type

record manufacturers have settled on the
RIAA curve as standard. Older units
may still incorporate the various equal-
izations.

One of the popular types of ampli-
tude-sensitive cartridges is made by
Sonotone. They recommend that the eir-
cuit shown in Fig. 11 be used between
the ceramic eartridge and the velocity-
equalized phono preamplifier. This net-
work is used to modify the curve origi-
nally used with velocity-type cartridge
to a curve sunitable for use with ceramie
amplitude-type cartridges.

An analysis of the cirenit in Fig. 11
can beeome quite involved but is none-
theless worthwhile. The general sinu-
soidal solution ean be applied to other
constant-amplitude cartridges as well as
to the Sonotone ceramie units for which
the eircuit was originated.

The equivalent eireuit of the cartridge
remains a voltage source, ¢;,, in series
with a eapacitor, C; The remainder of
the cireunit shown is designed to reproduce
a record properly through an amplifier
equalized for a velocity-type eartridge,
while using one of the ceramic variety.

Considering the ecireuit as a voltage
divider,

(ein) (5)

o &
“out ~

R, X, . .
here— st 1: f ti
w eleR,+X‘,,IS e impedance of the

parallel eombination of R, and C,, while

1 R.X,,
X.. GC,” 1t also follows that R+ X,
Rl/_.?wcl - R,
1 joC,R, +1
Jjol,

R, +

Substituting this into Egq. (1), and
dividing both sides of the equation by
iny Vields:

Simplifying this,

Cout -
Rz(.i“’?e)(l + joCR,)
R,(joC,) (joC R, + 1) + joC R, +
1+ joC,R,
Eq. (6)

Now, let k=C,R,jn=C,R,jm=C,Ryj
and 8§ = jo. Substituting these into Eq.
(6). and simplifying all tevms inside the
parenthesis, results in

Sm(1+ 8n)
Stnm+8m+8Sn+1+ Sk

Sm(1+8n)
nmST+S(m+n+k)+1

“out
Zin
iq. (7)
The two component factors in the de-

nominator ean be found by first letting
the denominator be equal to zero. Thus

m+n+h 1
S+ 8 ( ) 1
nm nm

m+n+k
nm

Letting =1, and solving’ for
the two values of 8, namely S, and S,
yields :

(Z) V(Zt)t—4/am

S, S,

~

Eq. (8)

Now letting A=~/2t)? —4/nm, the two
solutions for § are

-Zt+ A
= - lq. (9
S, 2 q. (9)
and
-3t-A
S, Egq. (10)

Substituting this back into Eq. (7),
produces :

€out Sm(1+ 8n)
7., Tt+A Si-A
. (S+ L )(S+-t \)
\ /

' This type of solution can be found in
most algebra books as a solution of the

cartridges only. These equalization ot 7 R, 5 equation az’+ bz + ¢ = 0. Here the two solu-
curves are not shown here. The modern 'in 2 y -b+ Vb’ —dac
3 ; HE= . tions of z are x ——
awplifier seldom ineludes these, for all £l juC, joCR,+1 s Za
30 =T T T T T
————— [RESPONSE CURVE FOR FIG, 11 | | | H”
T B8 T
1137 1 SR S8 Tt Lol .
2 ++ ===~ | SUM OF BOTH CURVES g ‘4
z TEs T 1 2 [ | |
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Fig. 12. (A), left, shows curves used to reproduce with a ceramic cartridge. A-A-A, response curve of Fig. 11; B-B-B, RIAA playback
curve, built into preamp; C-C-C, the sum of curves A-A-A and B-B-B. (B), right, practical result of the C-C-C curve resuiting from the
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circuit of Fig. 11.
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Jom(1+ jon)
, .‘_'t+-A>~<. 'St—A)
(J‘H = Jo+
- Jom
‘(::-.A) (:H'A)
(1 +7jmn)r
Jm Jo
((1: A/2 1“(:;_13)/2”)
Eq. (11)

Analyzing Fgq. (11) results in the fol-
lowing four characteristies.
jom

‘ (Et—A) <1"/'+A)

uot affecting the frequency response any
more than to show that at zero eps, the
output is zero, and that the output rises
at the rate of G6-db-per-octave from
there.

2. The (1+ jwon) indicates the point
where the curve starts the second 6-db-
per-octave rise. The frequency where
the rise has advanced 3 db ean he fonnd
by making jo=j or w=1/n. Call this
@,

a eonstant faetor

3. and 4. 1+(1‘t101)i)/2 and 1+
= _J(:;) 3 indicate the point where the

curve starts dropping at the rate of 6-
db-per-octave. The angular frequencies
where the output has dropped 3 db from
its former plateau, ean be found by
making the j terms in hoth faetors equal
to j.

Jw . Xt+ A
S+ by o7 =3
1)

(Si-Ay/2

Thus

Call this o, and or =
-
2
Using the eonstants ealled out in Fig.
11 to find w, results in

A
. Call this o,.

11 g
T 0T R, (68 10°) (10-0)
14.7 x 10°
[O)
and f i 2350 eps. FKq. (12)

To ealeulate f, and f,. it must first be
noted that R, can vary from 5000 to 30,-
000 ohms. It will be necessary to ecal-
culate f, and f; for both values of R,.
First, assume R,=5000 ohms. Then if
n =68 x 10-°(from previous caleulations)

=
I
I

IR
L% TV

EQUIVALENT |

CIRCUIT OF
CERAMIC

CARTRIDGE

| ety

Fig. 13. Circuit used with a ceramic car-
tridge when feeding a relatively low im-
pedance amplifier input.
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L=C,R;=(5x10"1°)(68x10%)=34x10-¢
m=C,R,=(5x10-1°) (5 x10%) =2.5x10°
K+m+n=1.045%x10"4~1.05x10*

mn = (68 x107°) (2.5 x10~*)=1.70 x 10-1°
k+m+n 1.05x10-4

e mn T 1.7x10-1° R
A= (Zt) - 4
mn
/38X101;- 4 =5.97 16"’
\ 1.7x10-20 >0

Substituting these figures into the
equations for w, and w, gives

6.17 x 10° + 5.97 x 10°
W, =

M 2 6.07 x 10
¥ S 5
o, - BT X10°-597x10°
&
so that f, ;’; 196,500 eps  Eq. (13)
m?
and f, = 1600 cps Eq. (14)

while f, =2350 eps from Eq. (12).
Now assume the other extreme where
R, is equal to 30.000 ohms.

n =068 x 10

k=34x10-°

m=C,R;,= (5x1019) (3x10*) =15x10-¢
E+m+n=117x10°=117x 10+

mn = (68 x 10-¢) (15 x 10-¢) =1.02 x 102

1.17x10 4
= AT x 1
= L axiom - T x10
A=_[(1.17 x10%)2 .
N 1.02x10-°

0.99 x10°.

Substituting these values into the equa-
tion for w, and w; gives

117 % 10° + 0.99 x 10°
w, = DI o5 108

2

-

117 x10° - 0.99 x 105
9

0.09 x105 = 9 x10+
©, 108x10°

so that f 698 17,300 eps
Eq. (15)
and f,=22=1430 eps Eq. (16)

2

while f, = 2350 eps from Eq. (12).

The break points, f, and f, involve
resistor R,. It is interesting to note how
iasignifieant a part the variation of R,
from 5000 to 30.000 olims plays on the
hreak points and consequently on the
resulting frequency response of the net-
work. When f, was ealeulated for a value
of R, equal to 5000 ohms, the hreak point
was at 96,500 c¢ps, FKq. (13). Calculated
for R, equal to 30,000 ohms, it was 17,300
eps, Fq. (15). For all practieal consider-
ations, both frequencies are outside the
audio spectrum.

However, f, falls well within the audio
spectrum. It is 1600 cyeles when R, is
5000 ohms and 1430 cps when it is 30,000

ohms. Audibly, it is at about the same
frequency. We shall compromise and
consider f, to be 1500 eps.

f: does not involve R, and remains at
2350 cps regardless of what R, is. Vari-
ation of R, will not affect frequeney re-
sponse to any noticeable degree. It will
affeet the voltage output from the net-
work. R, should be chosen so that a
ceramic cartridge, when played through
o velocity-equalized preamplifier, will
provide sufficient output without over-
loading the preamplifier stages.

The response curve of this network,
using a ceramic cartridge is shown in
Fig. 12. The RIAA playback eurve origi-
nally drawn in Fig. 6, is repeated in Fig.
12 with the corners squared off. This is
an integral characteristic of the phono-
graph preamplifier in question. The sum
of the two curves is the resultant curve
necessary to reproduce the output from
a ceramie cartridge properly.

Two things should he noted. First, the
high-frequeney hoost from the network
in Fig. 11 is just about cancelled by the
built-in rolloft charaeteristie in the pre-
amphtier at these frequencies. The re-
sultant response at these frequencies is
flat. At the lower frequencics, the eurve
conforms with that required to reproduce
the output from a ceramic eartridge
properly at these frequencies.

The flat response at high frequencies
as shown in Flig. 12 does not prevent the
hoost shown in Fig. 8. The rise in re-
sponse is still present due to the huilt-in
resonances in the cartridge, as discussed
previously.

Checking the preamplifier response
using this network is straightforward.
First check the preamplifier stage as
previously deseribed. Next, insert the
network of Fig. 11 hetween the oscillator
and the preamplifier. A 500-pf eapaci-
tor, representing the equivalent eapaci-
tance of the cartridge, should he inserted
in series with the lead from the signal
generator. The resultant output should
follow the combined eurve in Fig. 12,
but with the corners rounded off, as
shown in (B) of Fig. 12.

Ceramic Cartridges Feeding
Medium Impedances

Any arrangement which results in a
curve approximating that shown in (B)
of Fig. 12 would result in proper repro-
duetion from a dise recorded in aecord-
ance with the RIAA curve, when it is
played with a constant-amplitude type
of cartridge. Compensation is required
only at the lower frequencies. The re-
cuired high-frequeney boost is controlled
by resonances built in the cartridge.

Let us now assume that the input im-
pedance at the amplifier is less than the
2.7 megohms reconnmended for R in Fig.
9 and determined by Kgq. (4). In this in-
stance, the circuit drawn in Fig. 13 may

(Continued on page 87)
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PRODUCT PREVIEW SECTION

Presenting the annual compilation of the new—and some of the
old standby—products that will be shown by your hi-fi dealer dur-
ing the coming months, and at the Fall High Fidelity Music Show.

HEN THE HI-FI MANUFACTURERS

bring forth their annual erop of

new and improved products, they
are understandably anxious that every-
one should know all about them. We are
in full sympathy with this desire to the
extent that we employ the August issue
as a Produet Preview, and then—to eon-
tinue the service—we make the entire
section available later in a handy-sized
book for continued reference. This hook,
to he published September 15, 1s known
as the AUDIOGUIDE.

In an attempt to arrive at some sort
of uniformity in the deseriptions of the
products shown, we tried out a new
scheme this year. Each manufacturer
was furnished forms for eaeh category

of produets, with spaces for the in-
formation we think is important to the
potential purchaser. This had, we
opined, two advantages—one heing that
the manufacturer could choose which
item he wished to feature in each eate-
gory, and the other being the ultimate
presentation of the material in a uni-
form order. The most important thing
we learned was how to make forms, hut
we do helieve that more information is
provided ahout the produets and in a
more consistent form than heretofore.

We have continued the stvle of pres-
entation, allowing a listing of up to
five items in addition to the principal
one, hut without deseription in detail.
Thus we have 38 pages of information

in this issue—and nearly 12 more of
Avupio size will be added in the Aupmo-
GUIDE. The additional material eonsists
of more illustrations and a few items
which had to be eliminated beeause of
spaee. We hope, however, that the new
form of data presentation meets with
readers’ approval.

The specifications given are those pro-
vided by the manufacturer. Prices
gquoted may vary bhetween East and
West, but only one priee is shown. In
any instance, for further information
about any product deseribed or listed
but not deseribed, just write to the
manufaeturer at the address given—he
will be glad to hear from you.

BASIC AMPLIFIERS

ALTEC

® 3514 Solid-State Power Amplifier. The 351A
is a 50-watt transistor amplifier for mono,
stereo, third channel or hi fi music distribu-
tion use. 1t has the advantage of smaller size,
lighter weight, less power consumption, and
less lhieat generation than any vacuum tube
counterpart. It provides 8 and 16 ohm speaker
connections, plus an isolated 70 volt line (125
ohm) output for distributing sound to other
speakers located throughout the lhouse. The
351A represents an achievement in circuit de-
sign in that the rated power is developed over
essentinlly the entire audio band at low ais-
tortion. Common power transistors become
very *“lossy' in the upper audio range and
destroy themselves if operated continuously in
that area. The 331A uses one of the most
costly types, known as the *“diffused-alloy
transistor” to achleve its excellent high fre-
quency performance.

Transistor
resp. 20 to 20,000 cps*1 db;
musie power output, 50 watts; hum and noise,
90 db below rated watt output; sensitivity,
input for rated output, 0.45 volts; damping
factor, 7.5; output impedances, 4§, 8, 16, 125
(70.7 v) ohms ; weight, 1.5 lhs; dimensions :

Specifications:
Freq.

complement 9 ;
IHFM

955" wide, 434" high, 814" deep; price,
$2345.00. Altec Lansing Corp., 1515 8. Man-
chester Ave., Anaheim, California.
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FISHER

® Model 8:1-300-B 90-Watt Sterco Power Am-
plifier. Consisting of two identical basic am-
plifier channels for both stereophonic or
monophonic reproduction, the SA-300-B offers
lanoratory quality at a fraction of the usual
cost of equipment of this calibre. Hum and
nolse content is less than 1/1000th of 1% of
full rated output! A center-channel output is
included for connection to a third amplitier
and loudspeaker system to fill the center of
the stereophonie sound pattern.
NSpecifications: Tube/transistor compiement
10 tubes and 1 selenium rectifier ; freq. resp.
20 to 20,000 cps + 0.5 db at 30 rms watts out-
put; power bandwidth, 15 to 30,000 ecps;
ITHFM music power output, 45 watts per cban-
nel ; power output, rms, 38 watts per channel;
harmonic distortion, 0.5% at ;0 watts from

20 to 20,000 cps; IM distortion, 0.3% at 5
watts; bum and noise, 100 db below 1 watt
output; senstitivity, input for rated outpur.
6.8 volts; damping factor, variable; output
impedances, j, 8 16 ohms; controls, a.c. bal.
hias adj, hum. separate input levels, d.c. bal.;
switches, a.c. balance : convenience outlets. 7,
weight, 32 1bs; dimensions, 163" wide, 64"
high, 71%"” deep. Price. £799.50 assembled.
Fisher Radio Corp., 21-21 44th Drive, l.. I. C
N.Y.
1. Model SA-100 50-Watt Laboratory
$

Standard Stereo Amplifier 119.50

LEAK

o “Stereo 607 Amplifier. Engineered for top-
level performance, the Leak ‘“Stereo 60” pro-
vides sufficient undistorted power to drive
any modern speaker system.

Specifications: Tube complement (3) ECC83,

(4) EL34 (1) GZ3}); Freq. Resp. 20 to 20k
eps + 0.5 db at 30 watts output; power out-
put. ring, 360

watis per channel; harmonie

I’

distortion, 0.1% at 30 watts; hum and noise,
80 db below 30 watt output. sensitivity, in-
put for rated output, 720 mv,; damping fac-
tor, 25; output impedances j, 8, 16 ohms;
convenience outlets 1: weight 27% lbs; di
mensions : 10%"” wide, 131%” high, 6%” deep;
price, £219.00. Ercona Corp., 16 W. 46th St,,
New York, N. Y

‘Stereo 20"' Ampilifier $149.00

MARANTZ

e Model 8B Dual 35-watt Stereo Amplifier.
Long considered amongst the top as a stereo
amplifier, the Model 8B offers more than per-

formance ; it offers performance at top level
for a long time. All components are used con-

servatively, as well as being of the finest
quality. Construction practice is professional.

Specifications: Tube complement (2) 6BH6,
(2) 6CGr, (4) EL-3}; freq. resp. 20 to 20k
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cps * 0.1 db at 85 watts output; power band-
width, 15 to §0k cps:; power output, rms, 85
watts per channe! ; harmonic distortion, 0.5%
at 35 watts from 20 to 20k cps; IM distortion,
0.5% at 35 watts; hum and noise, 8¢ db be-
low 1 watt output; sensitivity, input for
rated output. 1.3 volts; damping factor, 20 ;
output impedances. ), 8, 16 ohms: controls
bias adjust, meter; switches, test; weight,
50 lbs; dimensions, 1314” wide, 7%4” high.
10%” deep; price, £264.00. Accessories, 8G
Grille $9.00 Marantz Company, 25-14 Broad-

way, LIC, N.Y.
Model 9, 70-w mono power amp $324.00
2. Model 9, 70-w, 70.7 volt output . 354.00
McINTOSH
e Dual 75-watt Amplifier Model 275. The

regerve built into every “Mac¢” and the quality
of component parts frees you from making
critical adjustments. McIntosh has better per-
formance with no bias controls and no bal-
ance controls. Of all amplifiers made and ad-
verrised, only MclIntosh offers such low dis-
tortion with such reserve power. The patented
MclIntosh wunity-coupled circuit makes this
possible.

Specifications: Freq. resp. 16 to 60,000 cps
+0.25 db; output, rms, 75 watts per channel;
harmonie distortion, less thaa 0.5% at 75
watts from 20 10 20,000 eps; IM distortion
less than 0.5 at 75 watts; hum and noise. 9¢
db below rated output: sensitivity, input
for rated output. 0.5 volts; output imped-
ances, §, 8, 16 ohms stereo. 2, j, 8, 16, 32
mono . controis, 4 8eparate input gain:
switches, porwer, sterea/mono ; weight 67 lbs:
dimensions, 17%” long. 8” high, 124" wide;

price. $444.00, Mcintosh Laboratory Inec, 2
Chambers St.. Binghamton, N. Y.

1. MC 225, dual 25-w amp $198.00
2. MC 240, dual 40-w amp . 288.00
3. MC 75, mono 75-w amp 229.50

PIONEER

e IHF-90M, Monophonic Basic Amplifier. The
Model HF-90M is a power amplifier with a
maximum output of 100 watts aad is suited
for use as a professional playback componenr
when used in conjunction with a preampli-
fier. One use would be in a large auditorium
or dining room.

Specifications: Tube complement (3) tubes,
(3) silicon diodes; freq. resp. 20 to 30,000
cps + 1 db at 70 watts output; power baand-
width. 20 to 30,000 cps; IHFM music power
output. 100 watts; power output, rms 80
watts; harmonic distortion, 1% at 80 wntts
at 1 k eps; IM distortion, 1% at 80 watts
hum and noise, 75 db below 1 watt output
sensitivity, input for rated output, 0.9 volts;
ouiput impedances, }, 8, 16 ohms; controls.
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level control ; switches, power switch ; weight,
26.5 lbs; dimensions, 14”3% wide, 74" high,
81" deep. Ploneer Klectronic Corp., 5 Oto-
wacho 6-chome, Bunkyoku, Tokyo, Japan.

1. HF-90 MH, 200-ohms output

QUAD

® QUAD II Power Amplifier. The QUAD 1I
is designed to operate with the QUAD 22
control unit and therefore lLas no controls
or switches. Stability and performance are
independent of signal or load conditions so
that this amplifier is suitable for use with
any speaker system. A feature of this unit
is its ability to maintain its specified per-
formance even when tubhes are replaced at
random

Specifications: Tube complement EF86(2),
KT66(2), GZ32: Freq. resp. 16 to 50k cps
+ 0.5 db at I watt output; power bandwidth,
27 to 15k eps; IHFM music power output,
11.5 watts per channel; power output, rms,
23 watts per channel: harmonic distortion,
2% at 23 watts; IM distortion, %% at 25
watts ;: hum and noise. 80 db below 1 watt out-
put; sensitivity, input for rated output, 1.4
volits ; dampiug factor. 10 ; output impedances.
&, 16 ohms ; weight. 1814 Ibs: dimeasions. 13”
wide, }'%” high, 6%” decp; price, $125.00.
l.ectronics of City Liane Center, 7644 City
Line Ave., 1'hiladelphia, Pa.

RAVENSWOOD

o Model PA 800 Dual-j5-watt Power Ampli-
fier. A high-power amplifier designed for rhe
finest of systems and especially to drive
heavy-duty speakers, the PA-800 is ideal
for fustallation in systems whieh permit out-
of-sight location and thus require no ex-
pensive houszings for the amplifiers.

Specifications: Tube complement (2) 77199
(%) EL3}: Vreq. resp. 20 to $30.000 cps +0.5
db; IIIFM music power output, 65 watts per
channel ; harmonie distortion, 0.6% : IM dis-
tortion. 7.1% rated output; hum and noise
86 db below 1 watt output; dimensions: 16"
wide. 5%” high, 63.” deep; price, §199.95.
RAVENSWOOD, Edgewood & McGuckian Sts.,
\nnapolis, Md.

H. H. SCOTT

® 208 80-Wats Stereo PPower Amplifier. A inod-
erate power basic amplifier featuring low dis-
tortion. Well suited for most modern systems
in conjunction with a preamplifier.
Specifications: Tuhe complement 6 tubes
and selentum rectifier; Freq. resp. 20 to 20k
cps +1 db at 10 wattrs output; power band-
width 19 to 25k cps; IHFM music power out-

put, 36 watts per channel; power output,
rms, §6 watts per channel; harmonic dis-
tortion, 0.89% at 10 watts from 20 to 20k

ceps; IM distortion 6.5% at 16 watts; hum and
noise, 86 db helow 1 watt output; sensitivity,
input for rated outputr, 1.5 or 2.5 volts;
damping factor, 16.1; output impedance, j,
8, 16 ohms,; conveuience outlets. !; welght
27 1bs; dimensions., 16” wide, 5%” high, 7"
deep ; price, $134.95. II. H. Scott, Inc., 111
I'owdermill Rd., Maynard, Mass.

SHERWOOD

e 8-360 j0-Watt Baste Mono Awmplifier, The
§-360 is a basic power amplifier with 40-watt
music power cuiput. Its long life and mini-
mum distortion have won for it selection on
such vita! government installations as the
Astronaut Project Mercury. Its compact size

makes it especially convenient for use as a
3rd-channel amplifier or as a booster amplifier
{in pairs for stereo) for remote speaker in-
stallations.

Specifications: Tube complement (}) 7189,
124X7, G434 ; freq. resp. 20 to 20k ¢ps + 2 db
at 36 watts output; IHFM music power out-
put, 50 watts per channel; power output,
rms, 36 watts per channel; harmonie dis-
tortion, 6.7% at 36 watts from 25 to 20k
ceps; IM distortion, 1% 9% at §0 watts; hum
and noise, 75 db below 1 watt output; sen
sitivity, input for rated output, 0.18 volts;
damping factor, 16, output impedances,
4, 8, 16 ohms; controls, gensitivity, output
tubec balanece; swliches, output tube tesi,
convenience outlets, 1; weight, 15 1bs,; di-
mensions, 13%” wide, 6” high, §3%” deep
price $§39.50. Accessories: case, $6.00. Sher-
wood Electronic Labs, Inc, 4300 N. Cali-
fornia Ave., Chicago 18, IlL

BASIC AMPLIFIER
KITS

DYNACO

e Stereo 70 Dual 3i-watt Stereo Power Ampli-
Jier Kit. 1ncludes pre-assembled etched circuit
for maximum reliability and ease of construe-
tion plus Dynaco output transformers. Stable
with any londspeaker, with excellent damp-

ing and square wave aad pulse test perform
auce. Output tubes operated at only 65% of
capacity and
rated

filter capacitors at less than
8h% of voltage—really conservative

design,

Specifications: Tube complement: (4) EL3},
(2) 7199, GZ3}, selenium rectifier ; Freq. Resp.
16 to 40 k ceps +0.5 db at 1 watt output;
power handwidth., 20 to 20 k eps. IM distor-
tion 1% at 35 watts; hum and noise, 75 db
betow 7 watt output: sensitivity, input for
rated output. /.3 volts; damping factor, 15 ;
output jmpedances, j, 8, /6 ohms; controls.
hiaxet for each channel: switches on-off;
stereo-mono : weight 28 Ibs; dimensions, 73”
wide, 9%” high 6%” deep. Price $129.95 as-
semhled. $98.95 kit. including protective cover.
Dynaco Ine. 3912 Powelton Ave., Philadelphia,

a
aX.

1. Mark Il 60-watt mono amp kit ....$ 79.95

2. Mark {11-70 60-watt amp kit with

usual and 70-70 output - 84.95
3. Mark [11-500 60-watt amp kit with

either 500 or 125 output 89.95
4. Mark IV 40-watt mono amp kit .. 59.95
5. Stereo 35, dual 17.5-watt amp kit

{new Nov. 1962) S 59.95

EICO

o HFB89 100-Watt Stereo Power Amplifier Kit.
Fach power amplifier section of the HFS9.
conservatively rated at 50 watts, employs
the proven cathode-coupled phase-inverter-
driven circuit, preceded by a direct-coupled
voltage amplifier. Fixed-biased, push-pull
IIL24's are used in the output stage and pro
vision is made for hoth bias and d.c.-balance
adjustments. The very-low-impedance char-
acteristics of silicon diode rectiflers glve ihe
common power supply for the two ampli-
fiers very good regulation, so that signal con-
ditions in one nmplitier hnve negligible effect
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on operating conditions in the other. To en-
sure long life for the silicon diode rectifiers,
electroiytics, and tubes, a surgistor is in-
cluded to limit the starting surge currents.
Specifications: Tube (1) ECC83/124 X7,
(2) 68N7GTB, (}) ELS3}, silicon dioede power
supply ; Freq. resp. 5 to 100k cps + 0.5 db at 2
watts output; power bandwidth, 15 to 100k
cps ; power oniput, rms 3¢ watts per channel
harmonie distortion 7% nt 50 watts from 2¢
to 20k eps,; 1M distortion, 0.5% at 100 watts;
ftum and noise 80 db helow 1 watt output;
sensitivity, input for rated output, 0.55 volts
damping factor, 12; output impedance, j}, 8,

16 ohms; controls, lcvel set ch. 1, level set
ch 2, bias dc bal. ch. 1, dc bal. ch. 2 ; switches,
on-0ff ; convenience outlets, 2; weight 40 1bs;
dimensions, 15" wlde, 6” high, 1!” deep;
price. $139.50 assembled, $99.50 Kkit. Acees-
sories. matching metal enclosure, E-8, ¥4§.50.
Electronic Instrument Co., Inc. 3300 North
ern Blvd. L.LILC, N, Y.

1. HF-87 70-w stereo amp kit

2. HF-86 28-w stereo amp kit .

HARMAN-KARDON

e Citation I, 120-walt Sterco Power Ampli-
fier Kit. The Citation II is the top of 1he
IHarman-Kardon kit line insofar as power
amplifiers are concerned. It offers sufliclent
power (undistorted) to drive any inefficient
speaker extant and in addition it can handle
the full dynaiaic range of a symphony or-
chestra.

. $74.95
43.95

Specifications: Tube complement, (4) 6550,
(6) 12BY7A. Freq. resp. 2 to 80,000 cps + 0.5
db at I watt output; power bandwidth, 18 to
40,000 cps; power output, rms, 60 watts per
channel; harmonic distortion, 6.3% at 60
watts from 20 to 20,000 cps; IM distortion,
0.3% at 66 watts; hum and noise, 90 db be-
low 60-watt output; sensitivity, input for
ruted output, /.5 volts; damping factor, 18 +;
output impedances. §, 8, and 16 ohms; con-
trols, a.c. balance, bias adjuxt ; switches, bias,
a.c. balance sclector; convenlence outlets, 1,
weight, 66 1lbs; dimensions, 16%” wide, 9"
high, 11%" deep. I'rice, $229.95 assembled,
$159.95 kit. Accessories, ACLI metal enclosure.
$7.95. Harman-Kardon, Inc., I'lainview, N. Y.

1. Citation V, 80-w ster pwr amp kit ..$119.95
2. Citation V, 80-w ster pwr amp wired. 179.95

KNIGHT-KIT

e KB-85 70-watt Stereo Amplifier Kit. A basic
stereo amplifier featuring 35 db of negative
feedback per channel, a heavy chrome-plated
chassis. and two printed circuit boards for
easy assembly

8pecifieations: Tube complement, (2) EF86,
(4) ElL34. (2) GZ34, (2) ECC83,; freq. resp.
15 to 31,000 ¢ps * 0.5 db at 70 watts output ;
power bandwidth. 15 to 31,000 eps . power out-
put, rms, 35 watts per channel ; harmonic dis-
tortion, 0.5% at 70 watts from 36 to 31,000
eps ; 1M distortion. 0.5% at 70 watts; hum
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and noise, 90 db below rated output; =sensi
tivity, input for rated output, 0.5; volts:
damping factor. 77.} to 290, stereo output
impedances, j. %, /6, and 32 ohms: controls,
input level ; switches, on-off, stereo-mono, bal
ance ; weight. 39 ibs; dimensions, 7}” wide,
81" high, 9" deep; price. $69.95 kit. Acces-
sories, metal cover, $6.50. Allied Radio Corpo-
ration, 100 N. Western Ave., Chicago 80, Ill.

LAFAYETTE

o KT-550 100-Watt Stereo Amplifier Kit. An
unusually high-quality high-powered amplifier
utilizing military eonstruction techniques.
The kit is easy to assemble and contains bias
and halancing provisions.

Specifications: Tubhe complement (§) 70274,

(4) 6CL6, (2) 6BRBA (5) silicon diodes;
freq. resp. 1§ to 45.000 cps + 0, — 1 db at 50
watts output; power output, rms, 50 watts
per channel; harmonic distortion, 0.75% at
50 watts from 20 to 20,000 eps; IM distortion,
0.5% ar 50 watts: hum and noise, 90 db
bhelow 50 watts output; sensitivity, input for
rated output, 1 volt; damping factor, 15 ; out-
pnt impedances, §, £, 16 ohms: controls, bias
and high-power balancing: switches, on-off;
convenience outlets, f; weight, 60 1bs; dimen-
sions, 17”7 wide, 8% " high, 121%"” deep. Price,
$184.50 assembled, $134.50 kit. Lafayvette
Radio Eleetronies, 111 Jericho Turnpike, Syos-
set, L. I, N, Y

REALISTIC

e /IK-210 140-Watt Stereoc Power Amplifier
Kit. The 11K-210 is a high-powered high-qual-
ity basie amplitier utllizing the weli-known
Aero  output transformers. Incorporating
printed circuits, it is exceptionally easy to
construet and provides performance equal to
the laboratory model. Claimed to be the first
comnmercially available amplifier which com-
bines ultra-linear operation with hybrid feed-
back for unusually low distortion and high
stabiiity.

8pecifications: Tuhe/transistor complement
(1) sclenium reet., (}) 8silicon diedes (})
RKT-37, (2) 12AU7, (2) 12AX7; Freq. Resp. 5
to 80k cps. 0.5 db at I watt output: power
bandwidth, 20 to 20k cps: IHFM musie power
output, 76 watts per channel ; power output,
rms, 70 watts per channel : harmonic distor-
tion, 1% at 70 watts from 20 to 20k cps; IM
distortion. 1% at 70 watts; hum and noise,
75 db helow 1 watt outpnt ; sensitivity. input
for rated outpnt, 1.5 volis damping factor. 15
output impedances, §, 8, /6 ohms; controls.
meter selector, damping factor, bias balance,
drive Dbalance: switches, On-Off, variable
damping on-0ff . weight 50 Ibs: dimensions,
14" wide. 77 high. 103, ” deep . price. $179.95
assembled. $739.95 kit. Radio Shack Corp., 730
Commonwealth Ave.. Boston 17, Mass.

H. H. SCOTT

e LK-150 130-Watt Stereo Power Amplifier
Kit. Matched 6550 output tubes, rated at
100 watts. are used well below manufac-
turer's ratings to assure long operating life.
Switchnble subsonic filter permits the use of
the LK-150 for laboratory applications where
response helow 5 cps is required. Input sen-
gitivity i8 switchable between 2.5 volts (for
the LC-21 and other Scott preamplifiers) and
1.5 volts for preamplitiers with lower output.

Spccifications: Tube complement (2) 7199,
(4) 6550, (2) G234 ; freq. resp. § to 65k cps
+ 1 db at 10 watts output; power bandwidth,
19 to 25k cps; IHI'M music power output
65 watts per channel; power output, rms,
60 watts per chaanel: harmonic distortion.
0.5% at 65 watts from 20 to 20k cps; IM
distortion, 0.5% at 72 watts; hum and noise,
90 db beiow 1 watt output; sensitivity, input
for rated output, 1.5 or 2.5 volts; damping
factor. 16.1; output impedances, j, 8, 16 ohms;
controls, bias adjust with built in meter;
switches, on/off, senaitivity, subsonic filter;
convenience outlets, 1; dimensions, 15" wide,
6%” high, 11'%” deep; price, $169.95 Kkit.
Accessories, cover $19.95. H. H. Scott, Inc.,
111 P'owdermill Road, Maynard, Muass.

PREAMPLIFIERS

FISHER

® Model §00-CK Stereo Preamplifier. Designed
to meet every possible audio control require-
ment, the 400-CX has twenty-eight controls
and eighteen inputs, all simply arranged so
that even & novice can operate them easily.
The full-range stereo dimension control
widens or narrows the apparent acoustic dis-
tance bhetween stereo speakers. Jewel light
system, visible from any listening position,
indicates exact setting of mode selector
switch. Center-channel output Is provided for
the connection of an additional amplifier and
speaker to Improve stereo sound distribution.

Specifications: Inputs: § phono. 2 mier, 2
tupe head, 2 tuner, 2 tape amp., 2 aux. 1; 2
aux. Il controls: Balance, IBass and Treble,
Sterco Dimensiona, Center Vol. Master Vol. ;
switeches: Lo-Hi Filter, Phase, Mono-Stereo,
5 Selector Push Buttons: outputs: main, 30
ohms, /0 max. volts; recording 5000 ohms,
2.5 volts; freq. resp. 20 to 20.000 cps + 0.5
db at 2 volts; harmonic distortion, 0.15%
at 2 volts from 20 to 20,000 cps; sensi-
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iiviry, input for 1 volt output, phono, 1.4
mv tuner, 6.1 volts; hum and noise, 75 db
below 1 volt output. Tube complement,

(4)724%, (1)EZ80, (5)124X7/ECC83; weight,
18 1bg; dimensions, 151" wide, 4 13/16" high,
12" deep. Price, $199.50. Accessories: Cabinet
—Wood (10-1') @ $25.95; Metal in sim.
leather (M(-2) @ $15.95. Fisher Radio Corp.,
21--21 44th Drive, L.I.C., N. Y.

LAFAYETTE

® LA-6004 Sterco Preamplifier. The LA-G00A
is a “no-compromise’ preamp with twelve in-
put jacks (six pairs) for program sources of
any type or level

Specifications: Inputs, mag. phono, ceramic
phono, tape head, tuner, aur; controls —roll-
off, turnover, 2 pair bass and trebie, bridge :
switches—on-off, tape monitor, rumble filter,
scratch filter, precsence, loudness, function

"

1500 ohms. § max. volts; re

main.
cording, 2700 ohms. 2 volts; freq. resp. 5 to
40,000 eps * 1 db; harmonic distortion, 0./%
at 2 volts from 30 to 15,000 cps; IM distor-
tion, .05% at 2 volts; gensitivity, input for

outputs

1-volt output- -phono, 2.2 mv, tuner. .08}
volts : hum and noige, 80 di below 2-volt out-
put; tube complement, (7), 7025, (2) sele-
ninm rectifiers . weight. 16 1bs; dimensions,
14" wide, §-13/16" high, 11%"” deep. Price,
$134.50 assembled. $79.50 kit. Lafavette Elec-
tronies, 111 Jericho Turapike, Syosset, L.I.
NY

LEAK

® “Point One” Stereo Preamp. Impressive
new styling enhances the appearance of the
latest version of the well-known Leak “Point
One’” stereo preamplifier. Decorator-designed,
the new front pane! offers changeable color
panels for hoth faceplate nnd knobs, enabling
the user to match the decor of any room. The
new escutcheon plate is interchangeable with
the present one, permitting present owners
the option of inexpensive conversion to the
new styling. The “Point One” includes provi
sions for playing stereo, stereo reverse. left

channel only, right channel only, and mono-
phonically

Specifications: Inputs: records, tape, mike,
tuner, tape head; controls: bass, (reble, bal-
ance, volume, rumble, filter; switches: func-
tion (5 position), input; freq. resp. 20 to 20k
cps ; harmonic distortion 0.01% at 125 mv;
IM distortion 0.01% at 125 mv; sensitivity,
input for 125 mv outpur, phono 4.5 v, tuner,
85 mv; hum and noise, 60 db below 1 volt
output. Tube complement (§)EF86; weight
5% Ibs; dimensions: 10%” wide, 3%” high,
5" deep. Price $119.50. Ercona Corp., 16 V.
46th St., New York, N, Y.

MARANTZ

o Model 7C Stereo Control Unit. The Model
7C is a stereo control center with sufficlent
built-in flexibility to make it *“up-to-date’ for
a long time to come. In addition it is butlt to
last that long, using the professional cabling
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and other construction techniques common to
Maruntz products.

Speeifications: Inputs: mike, phono 1 and 2,
tupe nead, FM-AM, FM-mpz, TV auz : controls ;
mode, selector, vol.,, balance, itreble. bass
switches: on-off, hi and low cut, hoost, tape
monitor, record equal. ; outputs : main, cathode
Jollower, 100k and above (load), 10 max. volts

freq. resp. 20 to 20k cps * 0.5 db at 10 volts;
IM distortion. 0.01% at 2 volts,; sensitivity,
input for 1 volt output, phono 0.6 mv tuner.
0.075 volts; hum and nolse, 80 db below 10
mv on phono and hum below thermal noise.
Tube complement. (6) ECCR3/12YA7: weight,

20 1bs; dimensions, 7}3%” wide, 53%” high,
81" deep. I'rice, $264.00 assembled. .\ecces-
sories : wooden cahinet for ahove $24.00.
Marantz Company, 25-14 Broadway, L.I.C,
NY

McINTOSH
e C11 Stereco Preamplifier. This preampli

fler puts precigion sound control at ¥your
fingertips. and increases the usefulness and
enjoyment of any stereo system. Among its
many fentures are: illuminated paael for im-
portant controls, simple rocker-action switches
for secondary controls; tloating panel for low
level inputs with single ground point 10 pre-
veat induced hum loops from associated equip-
ment; and shielding against TV and r.f. in-
terterence.

Specifications: Inputs: 1ue, tape, tuner (2),
phono (2), tape head, tape mon, mic;
controls : aclector, mode, volume, balance, 2
bass, 2 treble; switches : rec compensator, tape
mon, reverse, power, rumble, scratch, loud-
ness ; outputs: main, 2.5 max. volts; record-
ing, 0.25 volts, freq. resp. 20 to 20,000 cps
+ 0.5 db; total distortion, less than .05% at 3
volts from 20 to 20,000 cps,; sensitivity, in
put for 2.5-volt output, phono, 2 mv, tuner,
0.25 volts; hum and noise, less than 1.5 uv
input noise level ; weight, 15 lbs; dimensions,
15%" wide, 5%” high, 12" deep. I'rice
$229.50. Melntosh Laboratory, Ine, 2 Cham
bers St., Binghamton, N. Y.

QUAD

® QUAD 22 Stereo Control. The QUAD 22
control nnit features pushbuttons for selection
of equalization or mode. The other front panel
controls, in conjunction with the pnshbuttons.
provide all the controls and flexibility neces-
sary to operate a modern stereo system
Plug-in units nre availuble to match most
available cartridges. The QUAD 22 js de-
signed to operate with two QUAD II power

amplifiers for stereo although It can operate
with only one for mono.

Specifications: Inputs: (2) phono, tape
(2) tuner. mic ; controls : On-Voelume, balance,
treble, bass. filter slope, filter range ; switches :
stereo, mono, radio, mic, dise, tape ; outputs;
mnin, 6.25 meg ohms, 7.5 max. volts; record-
ing, 0.25 meg ohms, 0.25 volts; freq. resp. 20
to 20k cps + % db at 1.} volts; harmonic dis-
rortion. 0.02% at 1.} volts from 20 to 20k
cps; I distortion, 0.1% at 1.4 volts; sensi
tivity. input for 1 volt output, phono } mv,
tuner, 0.25 voits; hum and noise, 70 db below
1 voit output. Tube complement, (2) EF86,
(2) ECC83, weight, 6 1bs: dimensions. 10%"
wide, 3%"” high, 5 1/16" deep. Price, $150.00.
Lectronics of City Line Center, 7644 City Line
Ave, I'hiladelphia, Pa.

SHURE

® Series MGI1—-1-——Transistorized Stereo Pre-
amplifier. Compact. rugged. transistorized
unit with choice of a.c. line or battery power
supply. Unigue design permits extreme fllexi-
btlity of installation and use—can be mounted
in vertical or upright position or upside
down. Slide-selector switch offers three equal-
ization inputs: (1) *“phono” for conversion
of ceramic phono inputs for use with mag-
netie cartridges; (2) “tape” for equalization
of tape playback directly from tape head

hi-i control
“microphone” for flat amplification wherever
a boost in microphone output is required.

through preamplifier and (3)

Specifications: Inputs: phono, tape. micro
phone; controls: None ; switches: on-off posi-
tions; freq. resp. 25 to 15,000 cps + 2% db;
hum and noise, 50 db Dbelow 1 volt output;
weight, 114 1bs; dimensions. 54" wide, 2"
high. 514" deep. Price. $27.50. Shure Bros.
222 Hartrey Ave., Evanston, 11l

1. M61-3, same as above, with 30-volt

battery supply $26.50
2. M65, stereo conversion preamplifier 24.00
3. M60, stereo line preamplifier 19.95

PREAMPLIFIER
KITS

DYNACO

® PAS-2 Stereo Preamplifier Control Unit.

Includes preassemhbled etched circuit boards
for maximum reliability and ease of construc-
tion. Complete feedback design, virtually in-
capable of overload.
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Specifications: Inputs: tape head, phono,
FPM-AM, FPM-MPX, spare. Speclal controls:
selector, volume, balance, blend, bass, treble;
switches : tape monitor, loudness, scratch, on-
ofl ; outputs: main, 5000 ohms, } max. volts,
recording same as source, 0.} volts ; freq. resp.
10 to 40k cps+ 0.5 db at 2 volts; harmonic
distortion, 0.02% at 2 volts from 20 to 20k
cps ; IM distorton, 0.05% at 2 volts,; sensi-
tivity, input for 1 volt output, phono 1 mv,
tuner, ¢.1 volts; hum and noise, 70 db below
10 mv phono input. Tube complement (})
12AX7, 12X}, selenium rectifier; welght 10
1bs ; dimensions, 13” wide, 4” high, 8” deep.
P'rice, $99.95 assembled, $§59.95 kit, including

cover. Accessories: PM-3 panel mount kit,
$£4.95. PK-30 deluxe panel kit with knobs,
$13.95. Dynaco, Inc, 3912 Powelton Ave.,

Philadelphia, Pa.

1. PAM-1 mono preamplifier kit .
2. Above, wired .

.$ 34.95
59.95

EICO

® ST 84 Sterco Preamplifier Kit. For all func-
tions of the ST 84 all types of distortion are
down to 0.05% at all levels. This is true not
only at average input levels and when tone
controls are set close to flat, but also at peak
input levels and when tone controls are set
at extreme positions.

AR

®

Specifications: Inputs: mag ph a, mag ph r,
tape hd, mic, tuner (3) auz; controls: level,
balance, basa chan 1, hass chan 2, ireble chan
1, treble chan 2 ; switches: Input, mode, tape
mon, loudness, scratch filter, rumbdle filter,
tape speed equal; outputs: main 8 k ohms,
4 max. volts; recording, 14,00 ohms, 4 volts;
freq. resp. 5 to 25 k cps + 0.3 db at 2 volts;
harmonie distortion, 0.05% at 2 volts from 20
to 20k cps; IM distortion 0.04% at 2 volts;
gensitivity, input for 1 volt output, phono 1.6
mv. tuner, 0.17 volts; hum and noise 70 db
below 1 volt output. Tube complement, (5)
ECC88/12AX7, (1) 6X}: weight, 81 1bs; di-
mensions, 157%” wide, 5%” high, 83" deep.
Price $89.95 assembled, $59.95 kit. Flectronic
Instrument Co., Inc¢., 3300 Northern Blvd,,
LIC, N. Y.

1. HF 85 stereo preamp .............

HARMAN-KARDON

® Citation I, Stereophonic Control Preampli-
fler Kit. A professional quality preamp kit
with full facilities to handle about any com-
binut]ion of signal sources and program ma-
terial.

Stereo inputs—aud, tape,

Specifications:
amp, tuner, phono 1, phono 2, tape head; con-
trols—; stepped tone controls, blend, rollof,
turnover, loudness, balance, mode, function,
and low-cut ; switches—contour, phasing, tape
mon., stereo reverse, power push button; out-
puts, main, 1500 obms, I5 max. volts; record-

ing, 1500 ohms, 0.5 volts; freq. resp. & to
80,000 cps + 0.5 db at 2 volts; harmonic dis-
tortion, 0.05% at 2 volts from 20 to 20,000
cps; IM distortion, 0.2% at 2.0 volts; sensi-
tivity, input for 1-volt output, phono, 2.5 mv,
tuner, 0.5 volts; hum and noise, 85 db below
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rated output. Tube complement, (}) 12AX7,
(5) 12AT7, (6) silicon diodes ; weight, 32 1bs;
dimensions, 1574” wide, 6” high, 12%" deep.
Price, $249.95 assembled, $159.95 kit. Harman-
Kardon, Inc., Plainview, N. Y.

1. Citation 1V, ster control preamp kit..$119.95

2. Citation |V, ster control, preamp,
wired . e Ty et 189.95
3. Citation A, ster control preamp kit... 249.95

HEATH

® Model AA-11 Stereo Preamplifier Kit. Pro-
fessional quality and clean-lined design. All
basic controls are in open view and all secon-
dary controls used to set the initial condi-
tions are hidden behind the hinged lower
front panel. Nine pushbutton input switches
select any of five stereo inputs, any of three
monophonic tnputs, and an on-off switch. All
input and output jacks are conveniently lo-
cated on the rear chassis apron for easy
installation in any stereo system. A con-
trolled-output derived center channel pro-
vides stereo center fill-in or mono power to
other rooms using an extra amplifier.

Specifications: Inputs, mono—AM, FM, auz ;
stereo—phono, tape head mic, mpz, aur ; con-
trols. bass, treble, blend, volume, input level,
Lalance ; switches, scratch filter, rumble filter,
slereo-mono, channel reverse, phase reverse,
volume-loudness, 8 input selectors; outputs,
main, 1800 ohms, 2.5 max. volts; recording.
1§00 ohms, 0.5 volts; freq. resp. 20 to
20,000 cps *0.5 db at 2.5 volts; harmonic
distortlon, 0.65% at 2.5 volts from 20 to
20,000 cps ; IM distortion, 0.09% at 2.5 volts;
sensitivity, input for 2.5-volt output—phono,
2.5 mv, tuner, 0.1 volts: hum and noise, 65
db below 2.5-volt output. Tube complement,

(8) 12AX7, (2) 12AT7; weight, 19 lbs;
dimensions, 15%” wide, 514~ high, 11%”
deep. Price, $85.95 kit. Heath Company,

Benton Harbor, Mich.
1. AA-141 ster preamp kit .........

KNIGHT-KIT

o KP-50 Stereo Preamp Kit. A complete and
compact stereo preamp utilizing d.c. on fila-
ments and Incorporating six equalization po-
sitions to permit handling older LP’s. Dual-
concentric clutch-type controls are used for
bass, treble, and level controls.
Specifications: Inputs—mag phono, ceramic
phono, tape head, tuner, aur, controls—bass,

treble, lcvel, loudness; switches—selector,
mode, rumble Jilter, scratch filter, on-of,
treble ; outputs—main, 600 ohms, 3 volts; re-
cording, 10 megohms : freq. resp., 7 to 120,000
cps ¥ 0.5 db at 1 volt; harmonic distortion,
less than 0.25% at 1 volt from 20 to 20,000
cps ; IM distortion, 0.7% at I volt; sensitivity,
input for f-volt output, phono, 2.5 mv; tuner,
0.15 volts ; bum and noise, 80 db below 1-volt
output. Tube complement, (2) I2AY7, (4)
ECC82/12AU7, (2) selenium rectiflers ; weight,
15 1bs; dimensions, 13%” wide, 3%~ high,
7% " deep. Price. $59.95 kit. Allled Radio
Corporation, 100 N. Western Ave., Chicago 80,
1.

R-A-E

o Model 400, Stereo-Mono Preamplifier Kit. A
new high-quality preamp kit with many ad-
vanced features. Designed as a kit, the Model
400 features easy assembly and excellent per-
formance.

Specifications: Inputs: mikes, phono high,
phono low, tape; FM; contrels: AM-TV,
switches : stereo, stereo reverse, Channel A,
Channel B, outputs: main, 0.1 megohms,
1 max. volts; recording, 0.1 megohms; 0.5
volts; freq. resp. 30 to 30,000 cps +1 db at
0.4 volts; harmonic distortion, 0.5% at 0.4
volts ; IM distortion, 0.4% at 0.§ volts. Tube
complement, (6) 12AX7: weight, 8 lbs; di-
nmenstons, 8” wide, 83;” high, 11” deep. Price,
$97.50. kit. R-A-E Equipment, Inc.,, Central
Bank Bldg., Great Barrington, Mass.

REALISTIC

e HK-212 Stereo Preamplifier Kit. An easy-to-
assemble stereo preamp kit with 14 panel con-
trols plus stereo tape recorder and headphone
jacks. Printed circuit construction.

Specifications: Inputs: tape head, phono 1,
phono 2, tuner (2) aux ; controls volume, bal-
ance, (2) treble, (2) baas, 3Srd channel output
lever ; switches: input sel.,, function, tape
monitor, rumble, scratch, loudness, phase;
outputs: main, 5k ohms, 3¢ max. volts; re-
cording 20k ohms, 1 volt; freq. resp. 10 to 60k
cps +1 db at I volt; harmonic distortion,
0.05% at 1.5 volts from 20 to 20k cps; IM
distortion, 0.05% at 1.5 volts sensitivity, in-
put for 1.5 volt output, phono 2 mv, tuner,
0.35 volts; hum and noise, 60 db below I volt
output. Tube complement, (j) 124X7 (1)
6.X4 weight, 15 1bs; dimensions, 15%"” wide,
55” high, 63" deep. Price $99.95 assembled,
£69.95 kit. Radlo Shack, 730 Commonwealth
Ave., Boston, Mass.

H. H. SCOTT

e LC-21 Stereo Control Center Kit. Dis-
tortion is below the limits of even the finest
test equipment. Hum is completely inaudible
even in the magnetic positions due to the ali-
aluminum chassis, shielded power supply, and
d.c.-heated tubes. The LC-21 can be used for
laboratory applications where frequency re-
sponse below 10 cps is desired. Among the
16 front panel controls are complete tape
monitor switching facilities, front panel ‘‘de-
rived” center channel level control, and phase-
reverse switch. The LC-21 is an ideal com-
panion to the LK-150 stereo power amplifier
kit.

mag Hi, mag Lo,
mike; controls: bass,
center chan. level,;

Inputs:

Specifications:
tape, extra, tuner,
treble, balance, volume,
switches; input selector, stereo selector,
rumble, scratch, monitor, loudness, phase;
outputs : main, 100k ohms, 10 max. volts; re-
cording, 0.5 volts ; freq. resp. 10 to 55 cps + 1.0
db at 2.5 volts; harmonic distortion, 0.1%
at 2.5 volts from 20 to 20k cps; IM dis-
tortion, 0.1% at 2.5 volts; sensitivity, input
for rated output, phono, 0.3 mv, tuner, 0.5
volts; hum and noise, 85 db below 1 volt.
Tube complement, (6) 124X7, (1) 6X};
weight, 13 1bs; dimensions, 1514” wide, 54"
high, 13%” deep. $99.95 kit. Accessories:
cases in various woods and metal from $13.95.
H. H. Scott, Inc., 111 Powdermill Road, May-
nard, Mass.
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INTEGRATED AMPLIFIERS
ALTEC

e Stereo Amplifier-Preamplifier. The Altec-
Lansing Model 353-A, is a complete amplify-
ing system, embodying two 25-watt stereo
channels which may be combined for 50-watt
monophonic operation when desired. Among
its features is a matrixing network for
“three-channel” stereo. Circuitry includes
feedback-type equalization plus feedback
around all tubes for minimum distortion. All
low-level tubes have d.c. on heaters. Four-

teen inputs include two each for magnetic
cartridge, ceramic eartridge, tape head, tape
microphone, and multiplex.

recorder, tuner,

Specifications: Tube complement (5) 124X7,
(4) 6L6GC; freq. resp. 20 to 20,000 cps* 1
db at 25 watts output; power output, rms,
25 watts per channel; harmonic distortion,
1% at 20 watts from 30 to 15,000 cps; hum
and noise, 82 db below rated output; sensi-
tivity, input for rated output—phono, 2.5
mv, tuner, 0.29 volts; damping factor, }§;
output impedances, §, 8, 16 ohms; inputs—
4 phono, 2 tape head, 2 tape amp, 2 radio, 2
mie, 2 mpx; weight, 35 1bs. Dimenstons, 15~
wide, 574~ high, 114" deep. Price, £225.00.
Altee Lansing Corp.,, 1515 S. Manchester
Ave., Anaheim, Calif.

BELL

® Model 2440 4j-watt Sterco Amplifier Sys-
tem. This compact unit offers all the features
anyone needs for the home reproduction of
music from a wide variety of sources.
Specifications: Freq. resp. 20 to 20,000 cps
+1 db at I watts output; power bandwidth,
35 to 20,000 cps; THFM music power output,
22 watts per channel ; power output, rms, 20
watts per channel; harmonic distortion, 1%
at 20 watts from 50 to 15,000 cps; IM dis-
tortion, 1% at 20 watts; bum and nolse, 63
db below 1 watt output; sensitivity, input for
rated output—phono, $ mv, tuner, 0.1 volts;
damping factor j; output impedances, 4, 8,
16 ohms and high Z for recorder; inputs-—j
pbono, 2 tape head, 2 tape amp, 2 aux, 2 cer-
amic phono; weight, 28 1bs. Dimensions:
17 8/16” wide, 5 7/16” high, 105" deep.
Bell Sound Division, Thompson Ramo Wool-
dridge, Inc., 6325 IHuntley Rd., Columbus, Ohio.

BOGEN

® AP250 Stereo Amplifier. This unit offers
control flexibility for stereo and mono sound
sources. 50-watt output (25 per channel).
Special blend control light indicates maxi-
mum or minimum stereo balance. New, special
front-end tubes keep noise and hum at an un-
usually low level. The AP250, as all Bogen
hH:Il stereo components, is finished in brushed
gold.

Specifications: Tube/transistor complement
10 tubes plus 2 gilicon rectifiers and 1 se-
lenium rectifier ; Freq. resp. 20 to 30,000 cps
+ 1 db at 2.5 watts output; power bandwidth,
50 to 15,000 cps; IHFM musie power output,
25 watts per channel ; power output, rms 22
watts per channel ; harmonic distortion, 0.6 %
at rated output; IM distortion 0.3% at 2.5
watts; hum and noise, 50 db below I watt;
output seusitivity, input for rated output—
phono, 4.5 mv, tuner, 0.5 volts; output im-
pedances, 4, 8, 16 ohms ; inputs—1 set phono,
1 set tape head, I set aux, I get tuner; weight,
20 1bs. Dimensions, 15” wide, 43 ” high, 115"
deep. Price $£155.95. Accessories: EN-9 metal
enclosure $11.95; WE-9 walout cabinet
$26.95. Other features: tape monitor facili-
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ties, stereo headphone jack, stereo indicator
light, 3rd channel output. Bogen Communi-
cation Div., Lear Siegler, Inc.,, Paramus, N. J.

AP30 Stereo Amplifier ........... $99.95
o ““Dual Twenty” Amplifier Model 31607T.

This all-new Eric Stereo Amplifier 1s a master-
piece of perforinance and design. It features
a transistorized preamplifier for magnetic car-
tridges to eliminate hum and microphonics,
along with the normal complement of tone,
loudness, and balance controls. Phono equali-
zation compensates for RIAA, EUR, and LP
records.

Specifications: Tube/transistor complement
(2) 124X7, (2) 7247, (4) 6BQs5, (1) G283},
(2) 2N548. Freq. resp. 20 to 20,000 cps +1
db at I watts output; power output, rms, 20
watts per channel; harmonic distortion, 1%
at 20 watts; IM distortion, 0.§9% at 17 watts;
bhum and noise, 70 db below rated output;
sensitivity, input for rated output—phono,
2.0 mv, tuner, 0.5 volts; output impedances,
4, 8, 16 ohms ; inputs—2 phono, 2 tape amp,
2 aux, 2 tuner; weight, 17 Ibs. Dimensions,
13%” wide, 4 5/16” high, 11" deep. Price
$106.20. Eric Electronics Corp., 1823 Colorado
Ave., Santa Monica, Calif.

I, *“Dual Ten" Model 3460P, 10/10-w
AP, s 0,0 0 u i bdes o ad Ak n cor s e m B s d b d 79.95
2. Model 3560T, 25/25-w amp .......

3. Model 3459T, 17-w mono amp ... ..

FISHER

o Model X-101-C 60-Watt Integrated Stereo
Amplifier. Featuring design for simplicity of
operation, the new Fisher X-101-C has all
controls which are not commonly used behind
a handsome panel, thus allowing even the
uninitiated to operate this control center with-
out confusing them with the large variety of
controls.

Specifications: Tube complement 10 tubes,
2 silicon rect.; Freq. resp. 20 to 20,000 cps.
+1 db at I watts output; power bandwidtbh,
16 to 30,000 cps; IHFM music power output,
30 watts per channel ; power output, rms, 27

sy sEamI N

(Y XX 2]

watts per channel; harmonic distortion, 0.5%
at 27 watts at 1 kc; IM distortion, 0.8% at
30 watts; hum and noise, 88 db below full
output; sensitivity, input for rated output—
phono 3.5 mv, tuner 0.3 volts; damping factor
10 ; output impedance 4, 8, 16 ohms ; inputs—
2 phono, 2 tape head, 2 tape amp, 2 aux, 2
tuner; weight 24 I1bs. Dimensions: 151"
wide, 4§ 18/16” high, 12%” deep. Price
$199.50. Fisher Radio Corp., 21-21 44th Drive,
L.I N. Y

J.C, N. Y.

1. X-100-B, ster audio control w. 50-w

STEr MAMP .. dswws sPbant ok st iv,sae$169.50
2. X-202-B, ster audio control w. 80-w

SEOr AMIP « ¢ v s o oaws fus Pt SeqT oo mmE 249.50
3. X-1000, ster audio control w. 110-w

ster 'amp g b as ey L rinkiass 339.50

GROMMES

e Model 70PG Integrated Amplifier. New com-
pact high powered stereo amplifier with 70
watts of music power and featuring ncw RCA
7868 power tubes, silicon power supply and
voltage regulation. Wide-range bass and treble
controls, feedback loops for each stage and
oversize output transformers result in clean,
distortion-free sound. Provision for center-
channel speaker.

Specifications: Tube/transistor complement
6-6EU?, 4-7868, 1-7868 regulator, 5-silicon rec-
tifiers. Freq. resp. 20 to 20,000 cps +.5 db at
1 watt output ; power bandwidth, 30 to 20,000
cps; 1HFM music power output, $5 watts per
channel, power output, rms, 3¢ watts per
channel; harmonic distortion, 2% at 30 watts

from 30 to 15,000 cps; IM distortion, 1% at
30 watts; hum and noise, 66 db below 1 watt
output; sensitivity, input for rated output—
phono, 3 mv, tuner, .25 volts; damping fac-
tor 10 ; output impedances, 4, 8§, 16 ohms; in-
puts—1 Mag phono, ! tape head, 1 tuner, I
aux; weight, 27 lbs. Dimensions 14" wide,
4% high, 11” deep. Price, $199.95 assem-
bled ; accessories, cover, $7.50. Precision Elec-
tronics, Inc., 9101 King St., Franklin Park, Ill.

1. 36PG, dual 20-w amp ......
2. 24PG, dual 12-w amp ....

HARMAN-KARDON

o Award Amplifier, Model A500. An integrated
amplifier with complete flexibility to handle
the full variety of program sources required
of the modern system. l'ower output is suf-
ficlent to handle even an ineflicient speaker
system.

Specifications: Tube complement, (}) 7355,
(1) 124U7, (4) 124X7. Freq. resp. 12 to
70,000 cps +1 db at 1 watt output; power
handwidth, 20 to 20,000 cps; IHFM music
power output, 25 watts per channel; power
output, rms, 20 watts per channel; harmonic

distortion, 0.5% at 20 watts from 20 to
20,000 cps; 1M distortion, 0.5% at 20 watts;
hum and noise, 85 db below rated output;
sensitivity, Input for rated output—phono,
1.5 mv, tuner, 0.25 volts; damping factor
10 +; output impedances, §, 8, and 16 ohms;
inputs—j4 phono, 2 tape head. 2 tape amp, &
aux ; weight, $2 lbs. Dimensions, 15% " wide,
5 7/16” high, 12” deep. Price, $159.95 as-
sembled. Accessories, WW50 cabinet, $29.95;

CX50 cage, $12.95. Harman-Kardon, Inc,
Plainview, N. Y.

1. A300, AWARD 30-w ster amp ...... $ 99.95
2. A10, mono 10-w amp ............. 49.95

OMEGA

o Model 1600 All Transistor Integrated Stereo
Amplifier. Embodying many fine features,
as well as being transistorized, the Model
1600 is designed to operate in the finest
audlo systems. Some of the features include
a patented bridge output circuit which de-
livers more power into the load; a system
of balancing the volume, bass, and treble
of the two stereo channels so that only one
master control need be used thenceforth.
In addition, the Model 1600 is extremely hand-
some in appearance.

Transistor complement 31
resp. 18 to 20 k

Specifications:
transgistors, 7 diodes ; Freq
cps * 0.3 db at 30 watts output per channel;
power bandwidth, 18 to 20 k ¢ps; IHFM music
power output, 30 watts per channel; power
output, rms, 25 watts per channel ; harmonic
distortion, 1% at 30 watts at I ke; IM dis-
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tortion, 1% at $0 watts; hum and nolse, 75
db below rated output; sensitivity, input
for rated output—phono, 4 mv, tuner, 0.8
volts ; output impedance, 8, 16 ohms ; inputs—
5 phono, 2 tape head, ¢ tape amp, 2 aux, 2
1V ; welght, 12 1bs. Dimensions: 151" wide,
3” high, 9” deep. Price, $249.00. Omega Elec-
tronies Corp., 10017 North 19th Ave., Phoenix
21, Arizona.

PILOT

® Model 2,0, 30-Watt Integrated Stereo Am-
plifier. This rugged, extremely versatile com-
ponent is one of the most popular instruments
Pilot has ever offered. The five pairs of stereo
inputs can accommodate virtually every
source of stereo music. Eleven front panel
controls assure complete operational flexibility.
The instrument even has a speaker selector
for control of extension speakers in other
rooms. In addition to the usual speaker out-
puts, the 240 has a special pair of outputs for
connecting to a center speaker, for three-
speaker stereo, or for monophonic listening
in another room.

Specifications: Tube complement () ELS8},
(2) 7025/124X7, (8) 124X7, (1) GZS35;
Freq. resp. 10 to 30,000 cps + 1 db at 1 watts
output; power bandwidth, 50 to 10,000 cps;

IHFM music power output, 15 watts per
channel ; power output, rms, I2 watts per
channel ; harmonie distortion 1% from 70

to 8000 cps; IM distortion, 2% at 8 watts;
hum and noise, 70 db below 1 watt output;
sensitivity, input for rated output—phono, $
mv, tuner, 0.1 volts; damping factor 4; out-
put impedances, 4, 8, 16 ohms; inputs—2
phono, ¢ tape head, 2 tape amp, MX, FM-AM ;
weight, 23 1bs. Dimensions, 145" wide, 514"
bigh, 1134” deep. Price, $135.50. Pilot Radio
Corp., 87-06 36th St.,, L.1.C. 1, N. Y.

1. Model 230, 24-watt stereo amplifier

with cover ..........iiviuennn.. .50
2. Model 246, 60-watt stereo amplifier
With COVEr samjesdssssivmnnimccne 199.50
3. Model 248B, 74-watt stereo amplifier
@SS COVER .dimedt i s 5w oo m s .50
PIONEER
e SM-801, Integrated Stereo Amplifier. The

newly announced Pioneer Model SM-801 is
a professional quality stereophonic amplifier
incorporating on one chassis two power am-
plifiers—each channel with a maximum rated
output of 45 watts—and two extremely sen-
sitive and highly versatile preamplifiers. With
its high output, it is ideally suited for use
in large concert halls, auditoriums, or other
stmilar applications that cail for a large
amount of driving power.

Specifications: Tube complement 10 tubes
and 4 diodes; Freq. resp. 20 to 100,000 cps
+ 1 db at 500 mw output; power bandwidth,
20 to 100,000 cps; IHFM music power output,
45 watts per channel; power output, rms 35
watts per channel; harmonic distortion, 1%
at 35 watts at 1 % cps; IM distortion, 1% at
345 watts; hum and noise, +50 dh below 1
watt output; sensitivity, input for rated out-
put—phono, 37 mv, tuner, 2.0 mv,; damping
factor 8, output impedance, 8, 16 ohms; in-
puts—7 phono, 2 tape head, ! tape amp, I
mic, I tuner; weight, 35.2 lbs. Dimensions,
16%” wide, 5 11/14” high, 12 11/16” deep.
Pioneer Electronic Corp., 5 Otowacho, 6-chome,
Bunkyoku, Tokyo, Japan.

1. SM-C 800, 90-w professional amp

RAVENSWOOD

o Model CCP-700 Dual-30 Integrated Ampli-
fier. A complete control center for the home
system, combined with a Jdual-30-watt power
amplifier with adequate Inputs and control
facilities for the finest installations. Physical
configuration of the unit makes 1t possible
to mount in a variety of positions.
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Specifications: Tube complement (2)
ECCS8s, (2) ECO81, (1) EC082, (2) 7199, (4)
7189, (6) silicon rectifiers; Freq. resp. 20
to 30,000 cps * 1 db; THFM music power out-
put, 30 watts per channel; harmonic dis-
tortion, 0.8% at rated output; IM distortion,
1.2% ; hum and noise, 75 db below 1 watt,
output impedances, 4, 8, 16 ohms ; dimensions :
18%” wide, 11" high, 9" deep. Price, $169.95.
RAVENSWOOD, Edgewood & McGuckian
Sts., Annapolis, Md.

1. CCP-600 20/20-w int amp ........ $139.95

H. H. SCOTT

® 299-C Complete Stereo Amplifier. Features
include: rugged 80-watt output stage assur-
ing low-distortion reproduction of even the
lowest frequencies: special signal lights make
it easy for any number of the family to op-
erate the system ; stereo selector switch for
choosing stereo or imonophonic program
sources; separate scratch and rumble filters;
front panel stereo headphone output; and
“derived” center-channel level control.

Specifications: Tube complement 11 tubes:
freq. resp. 20 to 20k cps +1 db; power band-
width, 19 to 25k cps; IHFM music power
output, 40 watts per channel; power out-
put, rms, 36 watts per channel; harmonic
distortion, 0.89 from 20 to 20k cps; IM dis-
tortion, 0.5% ; hum and noise, 80 db below
1 watt output; sensitivity, input for rated
output—phono, 3 mv, tuner, 0.5 volts; damp-
ing factor 16; output impedance, }, 8, 16
ohms ; inputs—35 phono, 1 tape head, I tape
amp, 1 aux, I Mic; weight, 30 lbs. Dimen-
sions: 15%” wide, 5%” high, 1314” deep.
Price, $229.95. Accessories: wood and metul
cases, $13.75. H. H. Scott, Inc.,, 111 Powder-
mill Road, Maynard, Mass.

1. 222-C, 48B-watt stereo amp.
2. 296, 100-watt . .......

SHERWOOD

® S-550011 64-Watt Amplifier and Preampli-
fier. The S-550011 features all the important
controls and facilities of the S-5000II and
was designed to offer full power requirements
for most home music systems at economical
cost. Controls include friction-locked bass and
treble controls, scratch and rumble filters,
stereo normal/reverse switch, phase-invert
switch and tape-monitor switch. A total of 8
high-level and 4 low-level inputs are pro-

....... $169.95
299.95

vided for maximum flexibility.

Specifications: Tube/transistor complement
(4) 71868, (5) 124X7, (4) sil. reet. Freq.
resp. 20 to 20k cps + 1% dh at 30 watts out-
put ; IHFM music power output 32 watts per
channel power output, rms, 30 watts per
channel; harmonic distortion, %% at 30
watts from 26 to 20k cps; IM distortion,
1% % at 32 watts; hum and noise, 75 db
below 1 watt output; sensitivity, input for
rated output—phono, 1.2 mv, tuner, Y% volts;
damping factor 5 ; output impedances, 4, 8, 16
ohms; input—2 phono, 2 tape head, 2 tape
amp, 2 aux, 2 (other); weight, 27 1bs. Di-
mensions 14”7 wide, 4” high, 13%"” deep.
Price, $1645.50. Accessories: case, $7.50. Sher-
wood Electronic Labs, Inc., 4300 N. Cali-
fornia Ave., Chicago 18, Il

1. S$-500011, 80-watt amp-preamp ....$199.50

INTEGRATED
AMPLIFIER KITS

EICO

® ST-70 Stereo Amplifier Kit. The ST-70 is
a complete stereophonic control center plus
two separate 33-watt amplifiers all on one
chassis. Mode switches on front panels en-
able you to play either amplifier alone or use
both amplifiers together for normal stereo,
or for reverse stereo. It is also possible to
use both amplifiers together for enhanced
mono listening through two speaker systems.

Specifications: Tube complement (3)
ECO83/12AX7, (2) 12DW7, (2) 6SN7GTB,
(4) 7591, (1) GZ34. Freq. Resp. 10 to 50k
eps + 0.5 db at 2 watts output; power band-
width. 15 to 90,000 cps; IHFM music power
output, 37.5 watts per channel ; power output,
rms, 35 watts per channel; harmonic dis-
tortion 1% at 30 watts from 25 to 20k cps;
IM distortion, 1% at 70 watts; hum and noise
63 db below I watt output; sensitivity, input
for rated output—phono 4 mv, tuner, 0.5
volts ; damping factor 77 ; output impedance,
4, 8, 16 ohms; inputs—j phono, 2 tape head,
£ tape amp, } aux. Dimensions, 157" wide,
5%“ high 15" deep. Price $149.95 assembled,
$99.95 kit, metal cover included. Electronic
Instrument Co., Inc, 330 Northern Blvd,,
LIC, N. Y.

1. ST-40 watt integrated stereo amp kit $79.95
2. HF-81, 28-watt integrated stereo amp
[ P ST TR | 69.95

FISHER

® Model KX-200 StrataKit 80-watt Integrated
Stereo Amplifier. An easy building. high-
quality, integrated stereo amplifier kit. The
instructions are explicit and ‘“‘marbled” with
humor.

Specifications: Tube complement 10 tubes,
4 silicon diodes; Freq. resp. 20 to 20,000
cps +1 db at I watt output; power band-
width, 16 to 28,000 cps; IHFM music power
output, 40 watts per channel; power output,

harmonic dis-

85 watts per channel;
tortion, 0.4% at 85 rms watts at I k cps; IM
distortion, 0.8% at 35 rms watts per channel;
hum and nolse, 90 db below fuil power out-

rms,

put; semsitivity, input for rated output—
phono, 3.5 mv, tuner, .35 volts; damping fac-
tor 10; output impedances, 4, 8, 16 ohms;
inputs—2 phono, ¢ tape bead, 2 tape amp, 2
aux, 2 tuners; weight, 26 1bs. Dimensions,
153" wide, 4 13/16” high, 12%” deep. Price,
$169.50 kit. Accessories : Cahinet 10-U, $24.95,
MC-2, $15.95. Fisher Radlo Corp., 21-21 44th
Drive, L.I.C.,, N. Y.
1. KX-100, 50-w
StrataKit

HARMAN-KARDON

@ Model ASOK 30-watt Stereo Amplifier Kit.
An unusually well designed kit, the A30K
features the most comprehensive and well
thought out construction procedure. The in-
strument itself is equally well designed in
terms of performance.

Specifications: Tuhe complement, (4) 7408,
(%) 12AX7, (1) 12AU7,; freq, resp. 15 to
70,000 cps +1 db at 1 watt output; power
bandwidth, 30 to 20,000 cps; IHFM music
power output, 15 watts per channel; power
output, rms, 12 watts per channel; harmonic
distortion, 0.5% at 5 watts from 20 to 20,000
cps ; IM distortion, 1% at 15 watts; hum and
noise, 8¢ db below rated output; sensitivity,

35

integrated amplifier

$129.50



input for rated output—phono, 2.0 mv, tuner,
0.25 volts; damping factor, 8 +; output im
pedances, 8 and 16 ohms; inputs } phono, 2
tape head, 2 tape amp. 2 aux.; weight, 25
1bs; dimensions, 151 ” wide, 5 7/16” high,
11%"” deep. Price, $79.95 in kit form. Acces-
sories, W50 walnut enclosure, $29.95 ; CX50
cage, $12.95. Harman-Kardon, Inc.,, Plainview,

N, 4,

1. ASOK, 50-watt ster amp kit .

HEATH

® Model AA-21 Transistor Stereo Amplifier
Kit. Featuring 28 transistors and 10 diodes,
the Heathkit AA-21 provides transformerless
output circuit and multiple feedback loops.
All controls are front-panel mounted for op-
erating convenience. A hinged lower front
panel conceals the tape-monitor input switeh,
speaker phase-reversal switch, loudness
switch, and ali input level controls. The lower
right section of the front panel is a unique
on/off switeh, touch to turn omn, touch to
turn off. All input and output connections
are conveniently located on the rear chassis
panel. Circuit safety is assured through the
use of five new, fast-acting bimetal circuit
breakers—no fuses to replace. Kit assembly
in fast and simple through the use of five
clrcuit boards which eliminate most of the
conventional point-to-point wirling. Preampli-
fler circuits are “capsulated” in six epoxy-
covered modules containing seventy resistors
and capacitors, all factory wired and sealed,
ready for installation on the preamp circuit
board.

.$119.95

Specifications: Transistor complement, (28),
diodes (10) ; freq. resp. 20 to 20,000 cps * 1
db at 70 watts output; power bandwidth, §
to 40,000 cps; THFM music power output, 50
watts per channel; power output, rms, 35
watts per channel ; harmonic distortion, less
than 2% at 70 watts from 20 to 20,000 cps,
IM distortion, less than 1.5% at 70 watts,
hum and noise, 60 db below 1 watt output;
sensitivity, input for rated output—phono, 2.5
mv, tuner, 0.3 volts; damping factor, unity;
output impedances, }, 8, and 16 ohms ; inputs
-—mag phono, tape head, tape amp, aux, tuner;
welght, 25 1bs., dimensions, 151%4” wide, 5~
high, 13%” deep. Price, $134.95 kit. Heath
Company, Benton Harbor, Mich.

1. AA-100, 50-w ster amp kit ....
2. AA-151, 28-w ster amp kit ...

KNIGHT-KIT

® KG-60 Transistorized 50-watt Amplifier Kit.
Featuring the exclusive Knight-Kit thermal
feedback circuit, the KG-60 offers high power
at low distortion with all the advantages of
a transistor amplifier.

Specifications: Transistor complement, (26),
diodes (2), rectifier diodes, (4); freq. resp.,

..$ 84.95
59.95

20 to 20,000 cps *1 db at 50 watts output;
IHFM

power bandwidth, 20 to 20,000 cps;

36

music power ut, 25 watts per channel,
power output, riis, 18 watts per channel; har-
monic distortion, 1% at 25 watts at 1000 cps;
IM distortion, 2% at 15 watts; hum and
noise, 90 db below rated output; sensitivity,
input for rated output—phono, 2.5 mv, tuner,
0.5 volts; output impedance, ; ohms; inputs
—phone, tape head, ceramic, auc; weight, 8
Ibs ; dimensions, 11” wide, 23~ high, 934"
deep. Price, $89.95 kit. Accessories—metal
case, $4.95, wood case, $5.95. Allied Radio
Corporation, 100 N. Western Ave., Chicago 80,
11

PACO

® SA-40 Integrated Stereo Amplifier Kit. The
Paco SA-40 is a 40-watt (20 per channel)
stereo integrated amplifier, with a low price
and distortion. Encompassing the latest in-
novations, it is suitable for many future
developments as well as the existing. In ad-
dition, it ig flexible enough to accommodate

most existing needs.

Specifications: Tube complement (9) tubes,
(2) ailicon rect; freq: resp. 30 to 90,000 cps
+1 db at 1 watt output; power bandwidth,
50 to 15,000 cps;, IHFM music power output,
25 watts per channel; power output, rms,
20 watts per channel; harmonic distortion,
2% at 20 watts from 50 to 15,000 cps; IM
distortion, 29% at 20 watts; hum and noise,
57 db below 1 watt output ; sensitivity, input
for rated output—phono, 5 mv, tuner, 0.75
volts ; damping factor 22; output impedance,
4, 8, 16, 32 ohms ; inputs—phono, 47kQ, tape
head, 47kQ, tape amp, 270kQ, aux, 270kQ;
weight, 25 1bs. Dimensions: 153" wide, 588”
high, 11%" deep. Price, $129.95 assembled,
$79.95 kit. Paco Electronics Company, Inc.,
70-31 84th St, Glendale, L. I, N. Y.

H. H. SCOTT

e LK-72 Complete Stereo Amplifier Kit. Typi-
cal assembly time is approximately 15 to 20
hours. Full-size full-color instruction manual.
Front panel ‘derived” center channel level
control, switching facilities that enable si-
multaneous connection of both a stereo tape
deck and stereo cartridge, and a full 40-
watt-per-channel (IHFM) over the entire
audio range make this amplifier kit an out-
standing value.

& =

Specifications: Tube complement I tubes;
Freq. resp. 20 to 20k cps + 1 db at 10 watts
output; power bandwidth, 19 to 25k cps;
THFM music power output, 40 watts per
channel; power output, rms, $6 watts per
channel ; hbarmonic distortion 0.8% from 20 to
20k cps; IM distortion 0.5% at 10 watts; hum
and noise, 80 db below I watt output; sen-
sitivity, input for rated output—phono, $
mv, tuner, 6.5 volts; damping factor 76 ; out-
put impedances, j, 8, 16 ohms; inputs—5
phono, ! tape head, I tape amp, I aux. I
tuner; weight 30 1bs. Dimensions: 15%"
wide, 514” high, 18%” deep. Price, $159.95.
Accessories : Cases in wood or metal from
$13.95. H. H. Scott, Inec., 111 Powdermill
Road, Maynard, Mass.

1. LK-48, 48-watt complete stereo amp.$124.95

REALISTIC

o TA-208 80-Watt Trangistor Stereo Amplifler.
An advanced design tramsistor amplifier with
several unique features. All basic elements are
mounted on the front part of the circuit board
while the output section is on the rear to
avoid cross coupling. Special attention has
been paid to ventilation and air flow.

Specifications: Transistor complement (18)
transistors. Freq. Resp. 10 to 20k cps * 1 db
at 80 watts output; IHFM music power out-
put, 50 watts per channel (4 ohms); power
output, rms 40 watts per channel (4 ohms);
harmonic distortion, 0.5% at 25 watts (8
ohms) from 20 to 2k cps, less than 3% from
2k to 20k at 25 watts; IM distortion 19 at
25 watts; hum and noise, 50 db below 1 watt
output ; sensitivity, input for rated output—
phono, 2 mv, tuner, 0.25 volts ; damping factor
40 (8 ohms) ; output impendance matches any
8pkr 2 ohms or greater, inputs 4 phono, § tape
head, 2 aux, 2 tuners; weight, 28 1bs. Dimen-
sions, 15%"” wide, 5%” high, 127" deep.
Price. $189.95 assembled, $139.98 kit. Radio
Shack Co., 730 Commonwealth Ave., Boston
17, Mass.

TRANSIS-TRONICS

® 8-15 Stereo Amplifier. The TEC all-tran-
sistor stereo amplifier, 8-15, is claimed to be
the first medium power hi-fi amplifier-preamp
ever produced. Features output transformer-
less design. Unit i{s free from heat, hum, and
microphonics. Also operates on 12-28 d.c.
from battery.

Specifications: Transistor complement (22)
transistors, (7) diodes: freq. resp. 20 to 20,000
cps *1 db at 3 watts output; IHFM music
power output, 26 watts per channel; har-
monic distortlon, 0.5% at 20 watts at 1000
cps; IM distortion, 0.9% at 20 watts; hum
and noise, 85 db below 1 watt output; sensi-
tivity, input for rated output—phono, 3 mv,
tuner, 0.1} volts; damping factor 32 ; output
tmpedances, § ohms ; inputs—1 phono, I tape
amp, 2 aux, I tuner; weight, 9 lbs. Dimen-
sfons: 10%” wide, $” high, 81%” deep. Price,
$189.50. Transis-Tronics, Inec., 1601 Olympic
Blvd., Santa Monica, Calif.

BASIC TUNERS

BOGEN

eTP250 FM-Stereo Tuner. From the design
simplicity of the ‘“Simple-Scanner” dial to
tuner features such as the ‘‘Stereo-Minder”
fndicator, quick-acting electronic tuning eye,
and tape recording filter, the TP250 com-

pares well with more costly tuners.

Specifications: FM Tube/transistor com-
plement 10 plus 38 crystal diodes; type of
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front end grounded irid; no. of i.f. stages 3,
type of detector rat o detector; type of tun-
ing indicator electranic eye; output signal
0.75 volts ; no. of oitputs 2; controls mode,
tuning ; switches af1, power,; freq. resp. +.5
db from 30 to 15,006 cps; signal-to-noise ratio
60 db; THFM volime sensitivity 0.5 uv;
capture ratio 4 db: selectlvity 40 db;, IHFM
usable sensitivity 2. uv; AM suppression 50
db; harmonic distor don (100% mod.) 0.5% ;
stereo separation 2: db; type of stereo cir-
cuit matriz; type «f a.f.c. circuit reactance
tube ; drift 20 kc; limensions: 1274’ wide,
4% high, 11”7 deej»; weight, 16 1bs. Other
features ‘‘Stereo-Mii.der” indicator, tape re-
cording filter, age, : fc. Price $159.95. Acces-
sories : EN18 metal enclosure, §11.95; WE-8
walnut cabinet $£26.‘5. Bogen Commun. Div,,
Lear Siegler, Inc., l'aramus, N. J.

IRIC

o Model 3457 MX D luze FM Multiplex Tuner.
This Eric model feitures built-in multiplex
cireuitry, with front-panel separation control.
It employs a new ( .E. Compactron tube for
more eflicient chassi: construction.

Specifications: FN : Tube complement (1)
GCL8, (1) 12AV7, (1) 6BZ6, (1) 6AUG, (2)
6EWE6, (1) 6AL5, (. ) 6D10, (1) EM84; type
of front end, tuned ¢ {. stage ; type of detector
Foater-Seely ; type of tuning indicator electron
tube ; no. of output $—FM, L, R, controls,
tuning, separation ; iwitches, mode, a.v.c. de-
feat, power; freq. esp. +1 db from 50 to
15,000 cps; sensitivty 1 uv for 20 db quiet-
ing; dimensions: I°'8” wide, 4 5/16” high,
814" deep; weight, 8 1bs. Price $119.95.

1. 3157 MX—FM/MCtnr .. oa o ..$149.95
2. 3357 FM tnr .. ..., ad ] e whan 1295
3. MX 600D MX Ad: Dter ....... wrnn 19995

FISHER

® Model R-200 FM-4 M Multiplez Tuner. High
quality FM-Stereo ind AM tuners on one
compact chassis. Th.: quality of both sections
is appropriate for he best music listening.

Specificationg: FN : Tube complement, 135
tubes, 15 diodes, 1 selenium rectifier; type
of front end neutroie; no. of i.f. stages 5 ;
type of detector ra'io; no. of audio stages
2 each channel; trpe of tuning indicator
meter ; output sign:i 2 volts rated output;
no. of outputs 2 eaci. channel ; controls, front
panel ; tuning, miting; Rear: 2 level;
switches, front pan-1: stereo filter, selector,
AM bandwidth, FM antenna; freq. resp. 1
db from 20 to 15000 cps; signal-to-noise
ratio 70 db; IHFM volume sensitivity below
noise level ; capture ratio 1.8 db; selectivity
65 db; ITHFM usabl: sensitivity 1.6 uv; AM
suppression 60 db; hirmonic distortion (100%
mod) 0.}% ; stereo :eparation 35 db; type of
stereo circuit time division swilching; type

B o ars

of a.f.c. circuit nont ; drift less than 10 ke
dimensions 15%"” wile, 4 13/16” high, 123"
deep ; weight 20 1bs Other features: 3 jewel
indicators for Stere)» Beacon, AM. and FM,
10-ke filter on AM; fywheel tuning. Accesso-
ries : Cablnets—woal (10-U) $24.95; metal
(MC-2) $15.95.

AM : Tube complement see above: type of
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circuit superhet with tuned r.f. and 2 i.f.
stages; $S-gang tuning capacitor; type of
detector diode; IHFM usable sensitivity
5 nv; IHFM volume sensitivity below noise
level ; freq. resp. 0-8 db from 50 to 7500
eps ; harm dist. 1%. Other features : 3-position
AM bandwidth selector, jewel indicator for
AM, 10-kc filter, loopstick antenna. Price
$299.50. Fisher Radio Corp.,, 21-21 44th
Drive, L. I. C,, N. Y.
1. MPX-100, universal MPX adapter ..
2. FM-1000, network relay FM-stereo

PUNGE oy ogv s 55T s md = o B ms T 429.50
3. FM 2008, wnde band FM-stereo tuner 299.50
4
3

.$119.50

. FM 100B, wide-band FM-stereo tuner 249.50
. FM 50B, wide-band FM-stereo tuner.. 199.50

GROMMES

® Model 101BM. Stereo FM tuner with ‘‘Stereo
Sentry’ that activates the bar tuning indica-
tor when stereo is broadeast. Super sensitive
front end has 3-gang capacitor, cascode r.f.
and silver plated coils. I.f. has wide-band high
gain GIIS6 tubes, tube and diode limiting and
balanced diode detector. Cool silicon power
supply and advanced compensation eliminate
drift so that no afc is required. Multiplex
section has trouble-free balanced-diode bridge
switching eircuit.

-

G o

o s o

——

Specifications: FM: Tube complement (2)
6DT8, (3) 6HS86, 6FG6, 6EU7Y, 12AU7, (8)
diodes, silicon rectifier; type of front end
cascode—3 gang capacitor; no. of i.f. stages
3; lype of detector balanced diode; no. of
audio stages 0; type of tuning indicator eye
tube; output signai, I volt; no. of outputs
L and R (2); controls tuning and power off,
stereo-mono (2); freq. resp. +.5 db from 20
to 20,000 cps; signal-to-noise ratio 6¢ db;
capture ratio 6 db; selectivity 250ke; ITIFM
usable sensitivity 2 pv; AM suppression 60
db; harmonic distortion (100% mod). 0.5% ;
stereo separation 30 db: type of stereo cir-
cuit bal. diode bridge switching ; type of a.f.c
circuit none; drift 10 ke; dimensions 14"
wide, $% " high, 9” deep, weight 17 1bs. Price
£189.95 ; accessories. cover, $7.50. Precision
Electronics, Inc., 9101 King St., Franklin
Iark, Il
1. 102DM, FM-AM with multiplex ster.$159.95
2. E104M, FM-AM with multiplex ster.. 129.95

HARMAN-KARDON

® Model T300X, AM-FM-FM Stereo Tuner. A
complete AM-FM tuner with built-in facilities
for receiving FM stereo. Although modest in
price, it certainly is not modest in perform-
ance.

Specifications: FM: tube complement (1)
EZ81, (1) 6AJ8, (1) 6408, (2) ECF80, (1)
6EQ7Y, (1) 6BN6, (1) 12AU7, (1) 60} ; type
of front end, funed grounded-grid r.f.; no.
of i.f stages, 4; tvpe of detector. Foster-
Seely ; output signal, 1.75 volts; no. of out-
puts, £; controis, funing; switches, a.f.c,

AM/FM, FM/FM Stereo, power on/off, noise
Jilter ; freq. resp. +£1 db from 10 to 35,000
ecps; signal-to-noise ratlo, 65 db; capture
ratio, 5 db; selectivity, 2,0 k¢ bandwidth 6
db down ; THFM usable sensitivity $2 pv; har-
monic distortion (1009% mod). 0.1% ; stereo

separation, 30+ db; type of stereo circuit,
switching : type of a.t.c Clrcmt reactuncr
tube; drift + 20 kc; dimensions, 15" wide, 6"
high, 113" deep; weight 25 lbs.

AM section : type of circuit, low-noise, high-
gain r.f. pentode, 3-gang tuning capacitor;
type of detector, high-perveancc diode,; no. of
i.f. stages, 2 ; IHFM usable sensitivity, 25 uv;
freq. resp. +1 db from 20 to 5000 cps; harm
dist. less than 1%. Price, $149.95. Harman-
Kardon, Inc., Plainview, N. Y.

1. FS00X, FM-stereo tuner ........... $169.90
2. F10, FM (mono) tuner ........ dsu. 6995

KARG

e Sterco FM tuner, Model FMX-9. Featuring
a wideband I.f. and discriminator, the Karg
FMX-9 incorporates advanced multiplex cir-
cuitry. Separate jacks are provided for mono
and FM-stereo output. The 9-in. slide rule
dial is ecalibrated each megacycle.

Specifications: FM: Tube 9 tubes; type of
front end variable cap., r.f. amp,, osc-mic,
no. of i.f. stages 3; type of detector Foster-
Seeley discrim ; no. of audio stages I/chan;
type of tuning indicator eye tube; output
signal 1.5 volts; no. of outputs 3: A and B
mono; controls tuning, volume (combincd
w power switch); 8witches 1. Mode
(Stereo, mono, standby). 2. Subchannel filter.
3. AVC; freq. resp. + 1 db from ;0 to 15,000
cps; su,nnl -to-noise ratio 48 db; IHFM vol-
ume sensitivity 2.2 uv; capturc ratio 3 db;
IHFM usable sensitivity 2.2 uv; AM suppres-
sion 32 db; harmonic distortion (100% mod.)
19 ; stereo scparation 33 db; type of stereo
circuit time division; drift 10 kec; dimen-
sions : 1533” wide, 5” high, 5% " deep; weight,
11 1bs. Price, $199.95. Karg Laboratories, 162
Ely Ave.,, S. Norwalk, Conn.

1. CT-3, mono FM tuner ........ ...5119.95
2. MX-3, FM-stereo adapter ........ 99.30
3. MX-5, FM-stereo adapter .......... 39.95
4, MX-2, FM-stereo adapter, plug-in for

Karg| TRINEFS| « wunms se orpu: HesTanss 44.50
5. XT-1A, crystal-controlied 12 channel

BURET o 4 ssdh bbb n e S A B s =40 229.95

LAFAYETTE

e LT-81 FM-Stereo Tuner. The LT-81 is a
moderately priced FM tuner with built-in
multiplex provisions. The performance, how-
ever, features sensitivity and low distortion.
It integrates well with many of the Lafayette
systems, as well as with others.

Specifications: FM: Tube complement (8)
tubes, (4) diodes ; type of front end grounded
grid; no. of i.f. stages j; type of detector
ratio ; no. of audio stages I; type of tuning
indicator meter; output signal I volt; no. of
outputs 2; controls tuning ; switches selector,
noise filter, a.f.c., power; freq. resp. +2 db
from 20 to 20,000 cps; IHFM usable sensi-
tivity 6 uv ; harmonic distortion (100% mod.)
1% ; stereo separation 85 db; dimensions:
13%” wide, §%,” high, 9%4” deep; weight, 12
1os. Other features 3-gang tuning capacitor.
Price. $76.50. Lafayette Radio Electronics, 111
Jericho Turnpike, Syosset, L. I. N. Y.

LEAK

® MK11 FM-Stereo Tuner. An ideal companion
for the “Point One” stereo preamplifier.
Specifications: FM : Tube complement (2)
ECF80, ECC84, ECC85, EF80, EM8}, EZ80
(2) OA79; no. of L.£. stages 2 ; type of detector
Foster Seely; type of tunlng indicator maxi-
mum closure; output signal ! volt; no. of
outputs 2; controls tune, volume, on-of;
switches ajc local-distance ; IHFM usable sen-
gitivity 2uv; drift 15 ke; dlmensions 104"
wide, $%” high, 73" deep; welght, 11 lbs.
Other features: cathode follower—sensitivity
switch for locations of high signal strength.
Accessorles : Supplied with color {nserts to
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match room decor. Price $1§9.00 Ercona Corp.,
168 W. 46th St.,, New York, N. Y

McINTOSH

® MX110 Tuner-Precamp Stereo Combination.
The MX110 combines in one convenient in-
strument an FM tuner, a multiplex decoder,
and a stereo preamplifier. You mount only this
one unit, connect it to your power amplifier
and speakers, and listen. The preamp is simi-
lar to the Cl11, while the tuner has increased
sensitivity and stability so that a.f.c is no
longer needed. The MX indicator lights up
whenever the tuner is centered on an FM
stereo broadcast.

D =

Specifications; FM: Tube complement (1)
6BNjA, (2) 12AT7, (1) 6ABY, (3) 6AUS, (1)
6086, (3) 12AX71, (8) 6US8, (1) EMB8jA;
(16) semiconductors; type of front end r.f.
stage ; no. of 1.f. stages }; type of detector,
discriminator; type of tuning indicator
electron tube; output signal 8 volts; no. of
outputs 2 each channel, L + R, tape; controls
tuning, selector, mode, dual concentric bass
and treble, balance ; switches muting, scratch,
rumbdle, loudness, tape mon, reverse; freq.
resp. + I db from 20 to 20,000 cps; sensitivity
2.5 uv; harmonic distortion (100% mod.)
less than 0.6% ; drift less than 25 kc; Freq.
resp. 20 to 20,000 cps + 0.5 db; output, 3

volts per channel; IM distortion 0.29
at 3 volts: hum and noise, 8¢ db be-
low 3-volt output on high-level inputs; sen-

sitivity, input for rated output — phono, $
mv, aux. 0.3 volts; inputs—} phono, 2 tape
head, 2 tape amp, 2 aux; dimensions, 157"
wide, 5%"” high, 18" deep; weight, 20 lbs.
Price, $3)7.50. Accessories, cabinet, $25.00.
MclIntosh Laboratory, Inc.,, 2 Chambers St.,
Binghamton, N. Y.

MONARCH

® Model FM-100 Budget FM Tuner. An eco-
nomically priced FM tuner with high sensi-
tivity, automatic frequency control, attractive
solid brass panel, and slide rule dial. Com-
pact, drift-free, and distortionless, the FM-

100 is incomparable in its price class.

Specifications: FM : Tube complement, (2)
6AQ8, (3) 6BA6, (1) 6AL5, (1) 6X}; out-
put signal 0.5 volts; no. of outputs I; con-
trols power, tuning; switches a.v.c. on/off;
sensitivity 2.5 uv for * 20 db quieting; har-
monic distortion (100% mod.) 1% ; dimen-
sions: 11%” wide, 3 9/16” high, 534" deep.
Price, $£39.95. Monarch Electronics Interna-
tional, Inc.,, North Hollywood, California.

1. FM-100X FM-MPX tnr

38

OMECA

o Model 1650 FM/FM-Stereo Tuner. The lat-
est addition to the Omega line of transistor-
ized equipment, the Model 1650 FM-stereo
tuner is designed to complement the Model
1600 amplifier. Incorporating a new type
of multiplex eircuitry, the 1650 is capable

of recelving relatively weak stereo signals
hecause of its sensitivity and wide-band de-
sign.

Specifications: FM : Transistor complement
28 trangistors; type of front end MADT
transistor ; no. of i.f. stages 5; type of de-
tector wide-band ratio; type of tuning indi-
cator balanced eye; output signal 0.8 volts ; no.
of outputs 5; controls on-off, afc, quieting
threshold, output, level, tuning, local-distant,
stereo noise filter; freq. resp. *1 db from 30
to 15 k cps; capture ratio $ db; THFM usable
sensitivity 1.8 uv; harmonic distortion (100%
mod.) 0.5% ; stereo separation 33 db; type of
stereo circuit switching ; drift 15 kc; dimen-
sions : 15%” wide, 3” high, 97 deep; weight,
10% 1bs. Other features stereo broadcast in-
dicator, built-in antenna. Price $24,9.00. Omega
Electronics Corp., 10017 North 19th St,
Phoenix, Arizona.

QUAD

o Compact FM Tuner. The Quad FM tuner
is a compact unit designed to be used with
Quad anmplifiers. It §s an attractive com-
panion to the Quad 22 or II. Speclal features
are a positive tuning indicator; drift-free
temperature-compensated a.f.c. circuitry; low
distortion ; and high noise rejection.

Specifications: FM: Tube complement
GAL5; 12AX7;, 6BJ6; 12AT7Y; 6BHG6(2),;
6AUG ; type of front end variable capacitor;

no. of 1.f. stages 3 ; type of detector phase dis-
criminator ; type of tuning indicator 2 neon
lights ; output signal 700 mv; no. of outputs
two ; controls tuning; freq. resp. from 20 to
20k cps; IHFM volume sensitivity 100 uv;
usable sensitivity 8 uv for 20 db of quleting;
type of a.f.c. circuit temp. comp.; dimensions:
10%” wide, 3% ” high, 6” deep ; welght, 6 1bs.
Price, $125.00. Lectronics of City Line Center,
7644 City Line Ave., Philadelphia 31, Pa. Pa.

RAVENSWOOD

e TX-700 FM Stereo Tuner. The TX-700
tuner {s designed to provide high-quality
FM stereo signals to any control amplifier
and power amplifiers and speakers or to any
integrated amplifier with complete assurance
of distortion-free and drift-free performance.
Similar in form is the TAX-700, which pro-
vides the same facilities as the TX-700 and
in addition, an AM tuner of exceptional per-
formance.

Specifications: FM: Tube/transistor com-
plement (1) AF11,, (1) AF115, (4) AF116 .
type of front end, autodyne ; no. of i.f. stages
4 ; no. of audio stages I; type of tuning indi-
cator meter; output signal 1 volt; IHFM
usable sensitivity 2.9 uv; stereo separation
29 db; dimensions: 13%” wide, 11" high, ;”
deep. Price, £159.95. Also available with AM,
Model TXA 700 $189.95. AM: Tube comple-
ment (1) ECHS81, (1) 6BAG6, (1) 6AUG ; type

2-gang tuning capacitor;
type of tuning indi-

of circuit superhet ;
type of detector, diode;
cator meter.

1. TX600 FM ster tnr tuning eye ..... $129.95
2. TAX600 AM-FM ster tnr, tuning eye 169.95
3. TCCX700 FM ster tnr/preamp 249.95
4. TCCAXPT700 AM-FM ster tnr/preamp 279.95

REALISTIC

o AM-FM/MLPX Stereo Tuner, TM-8. TM-8
AM-FM-MPX Tuner, an all-in-one AM-FM
tuner with built-in multiplex for FM stereo.
Meter tuning 1s utilized for both AM and
FM.

Specifications: FM: Tube complement (1)
6X4, (5) 64Q8, (1) 6BA6, (3) 6AUG; type
of front end grounded grid, t.r.f.; no. of Lf.
stages 2; type of detector ratio; no. of audio
stages 2, type of tuning indicator meter;
output signal 2 volts; no. of outputs 2;
controls tuning, dimension; switches on-off
a.f.c. on-off, noise filter on-off, function se-
lector ; freq. resp. +2 db from 30 to 15 k
cps ; signal-to-noise ratio 50 db; IHFM usable
sensitivity 2.5 uv; AM suppression 25 db;
harmonic distortion (100% mod.) 0.7%
stereo separation 27 db; type of stereo cir-
cuit carrier injection; type of a.f.c. circuit re-
actance tube; dimensions: I4§}4” wide, §”
high, 10” deep; weight 20 lbs. AM : Tube com-
plement (2) 6BAG, (1) 6BEé6, (1) OA81;
type of circuit superheterodyne; 3-gang tun-
ing capacitor; type of detector diode—%
wave; no. of if. stages I; type of tuning
indicator meter; IHFM usable sensitivity 70
uv; freq. resp. +1 db from 20 to 7K cps.
Other features t.r.f. stage. Price $99.95. Radlo
Shack, 730 Commonwealth Ave., Boston 17,
Mass.

H. H. SCOTT

® 350-B Wideband FM Multiplexr Stereo
Tuner. Built-in multiplex circuitry receives
FM-stereo broadcasts without an adaptor.
The 330B also receives regular monophonic
FM broadcasts. Scott’s new Sonic Monitor
tells you automatically when stereo is on the
air. Simply turn the switch and tune to the
tone. Wide-band design assures IHFM sen-
sitivity of 2.2 uv and stereo separation that
matches FCC transmission specifications. Ex-
clusive Scott filtering circuits permit good re-
sults with any tape recorder.

{ ¢
l&/'*‘ -
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Specifications: FM: Tube complement 9
tubes, 11 diodes, selenium rectifier; type of
front end cascode; no. i.f. stages 3; type of
detector ratio; no. of audio stages 3; type
of tuning indicator meter; output signal 1.5
volts ; no. of outputs 2 sets; controls vernier
tuning, individual level controls (rear panel) ;
switches “Sonic Monitor,” a.g.c., stereo noise
filter; freq. resp. +1 @b from 20 to 20 k
cps ; signal-to-noise ratio 60 db; capture ratio
6.0 db; selectivity 35 db; IHFM usable sen-
sitivity 2.2 uv; AM suppression 55 db; har-
monie distortion (100% mod.) 0.8% ; stereo
separation 35 db; type of stereo circuit time
switching ; drift 0.02% ; dimensions: 15%"”
side, 51%” high, 13%"” deep; weight, 13 UIbs.
Other features: sub-channel noise filter,
switchable a.g.c., front panel tape output, in-
dividual level controls for each channel. Price,
£219.95. H. H. Scott, Inc.,, 111 Powdermill
Road, Maynard, Mass.

1. 333 AM/FM multiplex stereo tuner
2. 314 FM mono tuner

SHERWOOD

® S-2100 FM-MPX-AM Stereo Tuner. The
Model $-2100 enables you to enjoy modern
stereocasts via FM multiplex in your area.
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Front-panei controls and complete FM-multi-
plex stereo circuitry are furnished to provide
low-distortion stereo reception. The $-2100/
MX also features the reception of AM broad-
casts with the excellent fidelity afforded by
the 15-kc¢ wide “hi-fi” band pass. A sharply
selective 5-k¢ pass-band is also selectable on
the front panel for *“pulling-in” weaker AM
hroadcasts. Stereo-MX programs are each iden-
tified on the 8-2100 by the instant indication
on Sherwood’s new Stereo-lite.

Specifications:

FM: tube complement 12
tubes, 7 diodes, rectifier; type of front end
cascode r.f. amp; no. of i.f. stages 2; type of
detector balanced; type of tuning indicator
tuning eye,; output signal 1.} volts; controls
tuning, selector; switches off-on, a.f.c.; freq.
resp. + 0.5 db from 20 to 20,000 cps,; signal-
to-noise ratio 60 db; selectivity 220 kc at — 3
db ; THFM usable sensitivity 1.8 uv; harmonic
distortion (100% mod.) % 9% ; drift 25 ke,
dimensions: 1}” wide, 4” high, 124" deep;
weight, 24 lbs. AM ; Type of circuit superhet ;
type of detector diode; no. of i.f. stages I;
type of tuning indicator tuning eye; usable
sensitivity 2 uv at 60% mod. for 0.5 v. out,
6 db S/N; freq. resp. (wide) —6 db from 20
to 7500 cps. Price, $199.50. Sherwood Elec-
tronic Labs, 4300 N. California Ave., Chicago
18, IN.

TRANSIS-TRONICS

o FM-15MX FM-Stercn Multiplex Tuner. All-
transistor FM multip «x tuner has advanced
circuitry. Circuit is renrsitive and has maxi-
mum stability of tuning.

Specifications: FM : Transistor complement
(20) transistors, (9) diodes ; no. ¢t i.f. stages
4 : type of detector discriminator ; no. of audio
stages I ; type of tuning indicator meter ; out-

put signal 1 volt; no. of outputs 2 pair; con-
trols tuning, muting level; switches a.f.c.,
muting, power, MX ; freq. resp. *+f db from
20 to 20,000 cps; signal-to-noise ratio 66 db;
IHFM volume sensitivity 0.9 nv; capture
ratio 5.1 db; ITHFM usable sensitivity 3.5 nv;
stereo separation 30 db; type of stereo circuit
switching ; drift 15 kc; dimensions: 1034”
wide, 3” high, 814" deep; weight, 8 1bs. Other
features ezxceptional bandwidth—270 ke, 6 db
down. Price, £199.50. Transis-Tronics, Inc,
1601 Olympic Blvd., Santa Monica, Calif.

BASIC TUNER
KITS

DYNACO

® FM-1 Tuner. The basic FM-1 monotuner
features etched circuit design for exact re-
producibility, and a complete system for cus-
tomer alignment without instruments. To the
basic tuner may be added either the FMX-3
multiplex integrator or the FMA-2 10-watt
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mono amplifier, which fits in the same space
as the adapter providing maximum versatility
from a single unit.

Specifications: FM : type of front end cath-
ode coupled ; no. of i.f. stages j; type of de-
tector balanced bridge ; no. of audio stages 2 ;
type of tuning indicator eye tube ; output sig-
nal 2 volts; no. of outputs 2; controls volume
tuning ; switches on-off; freq. resp. 0.5 db
from 10 to 0k cps; signal-to-noise ratio 70db ;
IHFM volume sensitivity infinite; capture
ratio 5 db; selectivity 55 db; IHFM usable
sensitivity 4 uv; AM suppression 68 db; har-
monic distortion (1009% mod.) 0.5% ; stereo

separation (with

FMX-3) 30 db;
stereo circuit envelope detection and doubler ;
type of a.f.c. circult none; drift less than 2.5

type of

ke ; dimensions: 13” wide, 4~ high 8” deep;
weight 11 1bs. Other features: FMX-3 multi-
plex integrator fits inside chassis. Price
(FM-1) £119.95 assembled, $79.95 kit. Acces-
sories PM-4 panel mount kit $5.95, PK-40 de-

luxe panel, knobs $£9.95. Dynaco, Inc. 3912
I'owelton Ave., Philadelphia, Pa.

1. FMX-3 multiplex adapter kit ...... $ 29.95
2. FMA-2 mono amp kit .......... 29.95
e ST-97 FM-Stereo Tuner Kit. New from

EICO is this FM-Stereo tuner kit which fea-
tures a sensitive tuner combined with the
exclusive EICO multiplex circuitry.
Specifications: FM : Tube (1) EOCC85, (1)
12AT7, (1) DM70, (5) 6AU6 (2) 12AU7, (1)
EZ80 rect., (1) 6AL5, (1) 6D10, (6) signal
diodes ; type of front end r.f. amp and self
oscillating mizer ; no. of i.f. stages }; types
of detector ratio; no. of stereo demod. stages
10 ; type of tuning indicator combination tun-
ing eye-station indicator; output signal 0.7

volts ; no. of outputs (2} stereo, (1) FM det;

controls on-off, tuning, scparation ; switches
Stereo-Mono, afc-defeat ; freq. resp. 1 db from
20 to 15,000 cps; signal-to-noise ratio — 55 db;
capture ratio 3 db; IHFM usable sensitivity 3
uv; harmonic distortion (100% mod.) 0.5% ;
stereo separation 30 db; type of stereo cir-
cuit matriz; drift 20 kc; dimension: 157"
wide, 534" high, 1134” deep; weight 17 lbs.
Other features: Stereo broadcast indicator
(neon lamp) pre-wired and pre-aligned front
end and i.f. strip in kit. Price, $£159.95 as-
scmbled; $99.55 kit. Electronic Instrument
Co., Inc, 3300 Northern Blvd., L.I.C,

FISHER

e KM-60 Wide-Band FM-Stereo Tuner Kit. A
tuner kit with built-in and preassembled
multiplex circuitry, the KM-60 features
“Stereo Beam” which indicates when a stereo
program is being broadcast. The kit is easy
to build and represents a substantial financial
saving.

Specifications; FM: Tube/transistor com-
plement 11 tubes, 12 diodes, 1 selenium rect.
type of front end Golden Cascode; no. of i.f.
stages 4 ; type of detector ratio; no. of audio
stages 1 each channel; type of tuning indi-
cator meter ; output signal 2 volts; no. of out-

puts £ each channel; controls on face panel:
tuning ; on rear : left and right level ; switches
Selector, Stereo, Filter, Power (Meter se-
lcctor on top of chassgis for alignment)
freq. resp. + 1 db from 20 to 15,000 cps; sig-
nal-to-noise ratio 7¢ db; IHFM volume sen-
sitivity below noise level; capture ratio 2.5
db; selectivity 60 db; IHFM usable sensitivity
1.8 uv; AM suppression 55 db; harmonic dis-
tortion (1009% mod.) 0.5% ; stereo separa-
tion 35 db; type of stereo clrcuit time-division
switching; type of a.f.c. circuit none; drift
15 ke max ; dimensions : 154" wide, § 13/16"
high, 13" deep; weight, 18 lbs. Other features
stereo beam indicator. Price, $219.50 as-
sembled; $£169.50 kit. Accessories Cabinets:
wWood (10-U) 24.95; Metal-simulated leather
$15.95. I‘lsher Radio Corp., 21-21 44th Drive,
LIC,

HARMAN-KARDON

e Citation IIIX Professional FM-Stereo
Tuner Kit. Now with built-in multiplex, the
Citation IITX remains the top of Harman-
Kardon kit tuner line—by a goodly amount.
Famous for the role it played in opening the
kit field for the highest-quality FM tuners
the IIIX is still in the forefront.
Specifications: FM : Tube complement (1)
6CW4, (1) ECCS85, (2) ECF80, (2) 6AUS, (2)
6BNG6, (2) 12AX7, (1)EZ81, (1) 12AT7 (8)
diodes; type of front end Nuvistor triode; no.
of 1.f. stages 5 ; type of detector Foster-Seely;

no. of audio stages 3; type of tuning indicator
(2) level, center-of-channel, mcters; output
signal 8 volts; no. of outputs £; controls tun-
ing, loudness; switches a.f.c., interchannel
muting, local/distance, power/stereo function ;
freq. resp + % db from I to 52,000 cps; signal-
to-noise ratio 75 db; capture ratio 3 db:
selectivity 250 kc bandwidth 6 db down;
IHFM usable sensitivity 1.65 uv; harmonic
distortion (1009 mod) less than 0.1% ; stereo
separation 30 db,; type of stereo circuit
switching ; type of a.f.c. circuit solid state;
drift less than 15 ke ; dimensions 147" wide,
6" high, 12%4” deep; weight 30 1lbs. Price
$299.95 assembled, $219.95 kit. Accessories:
WCI walnut cabinet, $29.95. Harman-Kardon,
Inc., Piainview, N. Y.

1. FSOXK, FM-ster tuner kit .

HEATH

e Model AJ-51 AM/FM &Stereo Tuner. In
addition to AM or FM reception, the AJ-21
features a built-in stereo converter. A neon
light indicator shows when an FM-stereo sig-
nal is received and individual tuning meters
for AM and FM permit precise station set-
tings. An FM squelch circuit eliminates noise
between stations when tuning across the FM
band. Cathode follower outputs provide low
line impedance to minimize hum and high-
frequency losses in the interconnecting audio
cables. In mono AM or FM modes of operation
the output stages are tied together to supply
the same information to both the left and
right channel amplifiers of a stereo system.

.$129.95
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In FM stereo position both channels function
separately. A multiplex phase control per-
mits fine tuning for maximum separation.

Specifications: FM—tube complement, (9) ;
type of front end. r.f. amp, osc, and mizer ;
no. of 1.f. stages, 5; type of detector, discrim-
inator; type of tuning indicator, meter ; out-
put signal, 0.5 volts; no. of outputs, 3; con-
trols, power and afe, FAM-stereo, phase, mode,
AM fidelity and FAf 8quelch, FM tuning, AM
tuning, FM meter calibrate, AM meter calib-
rate, channel separation, left level, right
level ; freq. resp. * 2 db from 20 to 20,000 cps;
capture ratio, 712 db ; IHFM usable sensitivity,
8 uv; AM suppression, 25 db; harmonic dis-
tortion (100% mod.) 1% ; stereo separation,
30 db; type of stereo circuit, matriz; type of
af.c. circuit, reactance tube; dimensions,
151" wide, 514" high, 1;%" deep; welght,
18% 1bs.

AM : tube complement, $; diodes, 2; type
of circuit, r.f. amp superhet; 3-gang tuning
capacitor ; type of deteetor, voltage doubler,
no. of i.f. stages, 1, type of tuning indicator,
meter ; controls (see above) ; THFM usable
sensitivity, juv; freq. resp. + 8 db from 20 to
8000 cps; barm. dist. 1%. Other features:
10-ke whistle filter, switchable bandwidth.
Price, $789.95 assembled, £779.95 kit. Heath
Company, Benton Harbor, Mich.

1. AJ-30 Deluxe AM/FM tuner kit ....$ 99.95
2. AJ-11 economy AM/FM tuner kit 69.95
® KF-15 FM-Stereo Tuner Kit. Featuring

wide-band i.f. circuitry and printed circuit
boards for easy assembly, the KF-78 is in-
tended for the economy-minded kit builder
who desires fine FM-stereo reproduction.

~

Specifications: Tube complement, (2) 64U6,
124U, 6AL5, (2) 6CB6, (2) 64Q8, EMS8),
EZ81;, type of front eund, t.r.f.; no. of i.f.
stages, §; type of detector, discriminator ; no.
of audio stages, 2; type of tuning indicator,
eye ; output signal, 10 volts; no. of outputs,
2 ; controis, FM tuning, dimension ; switches,
on-off, DSR, a.f.c., selector ; freq. resp. *+ 1 db
from 20 to 20,000 cps; selectivity, *3 db;
IHFM usable sensitivity, 7.5 pv; AM suppres-
sion, §0 db; harmonic distortion (100% mod.)
1% ; stereo separation, 30 db: tvpe of stereo
circuit, matriz; dimensions, 15%"” wide, §14”
high, 15~ deep; weight, 26 1hs. Price, $84.95
kit. Allied Radio Corporation, 100 N. Western
Ave., Chicago 80, Iil.

PACO

® Model 8T}5 AM/FM Tuner Kit. Available
in a variety of ways—as a full kit, as a semi-
kit, and factory wired—the Paco ST-45 is a
sensitive AM-FM tuner at a very moderate
price. The AM and FM sections are in-
dependent =0 that simulcasts may be received
or different programs may be sent simul-
taneously to different locations.

Specifications: FM: Tube complement 7
tubes, 6YX}; rectifier, and EMS8j; type of
front end, three-gang tuning capacitor

grounded grid r.f.; no. of i.f. stages }; type
of detector Foster-Seely discriminator; type
of tuning indicator eye tube; output signal
2 volts; no. of outputs 2 ; controls “FXM level,”
AM tuning, FM tuning ; switches power, a.f.c.,
Junction gelecior ; freq. resp. * 1% db from 20
to 20,000 cps; sensitivity 2 uv for 30 dh quiet-
ing; harmonic distortion (100% mod.) 1% ;
type of a.f.c. circuit reactance tube; dimen-
slons: 153" wide, 5%"” high, 113" deep;
weight, 19 lhs. Other features dual limiters,
cathode followers output, complete FM cir-
cuitry on one printed-circuitboard, flywheel
tuning, provision for addition of FM-stereo
adapter. AM: Tube complement 8 tubes and
crystal diode; type of circuit superhet with
3 stages a.v.c.; $-gang tuning capacitor; con-
trols AM level ; switches same as above; freq.
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resp. + 3 db from 20 to 5000 cps; harm. dist.
1%. Other features, tuned r.f. stage, 10 kc
whistle filter, cathode follower output, com-
plete AM circuitry on one printed Ccircuit
board, rotatable built-in ferrite antenna, fly-
wheel tuning. Price $13).95 asrembled ; $84.95
kit. Paco Electronics Co., 70-31 84th St.,
Glendale 27, L. I, N. Y.

1. ST35MX, FM-stereo tuner kit ....... $99.95
2. ST25, FM tuner kit ... ............. 42.95
3. ST26, FM tuner plus amplifier kit . 54.95
4, MX-100, multiplex adapter kit .. 49.95

R-A-E

® Model 250 Sterco-Mono Tuner Kit. Another
new kit product from R-A-E featuring kit de-
sign for easy construction plus a good per-
forming instrument.

Specifications: FM : Tube eomplement (2)
6AU6, 6AU5, 6BN6, 6AV6, 6X}, (2) ECOSS5,
(2) 6AUG ; type of front end Torotor; no. of
i.f. stages 3; types of tuning indicator
EM84% ; output signal 0.5 volts; no. of out-
puts mono & 8tereo,; controis: funing, mono
volume, stereo volume; THFM usable sen
gitivity 0.7 nv; AM suppression 20 db; stereo
separation 3¢ db; Lype of stereo circuit gate
switch ; dimensions: 9” wide, 834" high, 11~
deep ; weight, 9 1bs.

Other features : four parts boards and three
decks are assembled and wired separately,
and then wmounted on the chassis. Price,
$129.95 kit. R-A-E Equipment, Inc., Central
Bank Bldg., Great Barrington, Mass.

H. H. SCOTT

o LT-110 Wide-Band FM Multiplex Sterco
Tuner Kit. The new LT-110 utilizes the same
front end used in the famous Scott 310D
Broadeast Monitor tuner. The front end and
multiplex sections are pre-wired and pre-
aligned at the factory assuring ideal recep-
tion and stereo quality even in weak signal
areas, and eliminating the need for elaborate
test equipment in alignment. The silver-
plated front end, copper-bonded-to-aluminum
chassis, and wide-band design all contribute to
an IHFM sensitivity of 2.2 microvolts. The
LT-110 uses an even more simplified Ez-A-
Line method than that used so successfully
by builders of thousands of LT-10 tuners.

Specifications: FM : type of front end cas-
code; no. of i.f. stages 3,; type of detector
ratio ; no. of audio stages 3; type of tuning
indicator meter; output signal 1.5 volts; no.
of outputs 2 sets; controls vernier tuning,
lcvel ; switches a.g.c., independent on/off ; freq.
resp. +1 db from 20 to 20k cps; signal-to-
noise ratio 60 db; capture ratlo 6.0 db,; se-
lectivity 3.5 db; IHFM usable sensitivity 2.2
uv; AM suppression 55 db; harmonic dis-
tortion (100% mod.) 0.8% ; stereo separa-
tion 35 db; type of stereo circuit time switch-
ing; drift 0.029,. Other features sub-channel
noise filter, switchable a.g.c. circuitry to permit
tape recording, front panel audio output for
taping. Price, $159.95 kit. Accessories, cases in
various woods & metal from $13.95. H. H.
Scott, Inc.,, 111 Powdermill Road, Maynard,
Mass.

1. LT-10 FM mono tuner kit .......... $99.95

TUNER—AMPLIFIERS

OR

RECEIVERS

ALTEC

@ “Astro” AM-FM-MPX Receiver. Five inte-
grated stereo components are packaged in a
compact 6” x15” x 13%” cabinet: FM, FM
multiplex, AM, dual-channel preamplifiers,
dual-channel power amplifiers. The wide-band
FM tuner features sensitivity to assure high-
est gain, lowest noise. A built-in FM multiplex
tuner provides 30 db stereo separation be-
tween channels over the entire audio range.
To take all guesswork out of tuning, a moni-
tor light flashes automatically when stereo
signal is received. The AM tuner provides ex-
cellent image and i.f. rejection. The ampli-
fier section features a complete complement
of controls and inecludes facilities for every-
thing from record and tape player to the
stereo headphones. Powerful dual-channel am-
plifiers.

Specifications: FM : Tube/transistor com-
plement (entire rec.) (12) transistors, (5)
diodes, (18) tubes, type of front end cascode ;
type of tuning indicator eye tube; freq. resp.
+1 db from 20 to 20,000 cps; IHFM usable
gsensitivity 2 uv; stereo separation 30 db;
type of stereo circuit time division; AM:
IHFM usable sensitivity 2.9 uv.

Amplifier : Freq. resp. 20 to 20,000 cps 1
db at 1 watt ontput; IHFM music power
output 27.5 watts per channel; harmonic dis-
tortion, 1% at 20 watts from 25 to 10,000
¢ps; hum and noise, 60 db below 20 watts
output ; sensitivity, input for rated output—
meg. phono, § mv, cer. phono .25 volts ; damp-
ing factor 10 ; output impedances 8, 16 ohms;
inputs-—4 phono, 2 tape head, 2 tape amp;
dimnensions : 157 wide, 53" high, 14%4” deep.
Price, $597.00 Altec Lansing Corp., 1515 S.
Manchester Ave.,, Anaheim, Cafif.

BELL

® Model 2445 Stereo Amplifier-Tuner Com-
bination. Offering such unusual features as
cancellation of vertical components when the
mode switch is in mono position, and the pro-
vigsion of two phono inputs so that two record-
playing sources may he left connected at all
times, the 2445 offers complete stereo-mono
control for a high-quality home system.
Specifications: FM: Tube complement (1)
6BN8, (2) ECC85, (1) 6AB}, (3) 6AUG ; type
of front end, neutralized cascode: no. of i.f.
stages 3; type of detector, ratio; type of
tuning indicator meter; output signal 1.5
volts ; no. of outputs $; switches, a.f.c; freq.
resp. * 1 db from 30 to 53,000 cps; signal-to-
noise ratio 55 db; IHFM volume sensitivity
1.5 uv; capture ratio 2 db; selectivity —6
db 250 ke¢; IHFM usable sensitivity 1.8 uv;
AM suppression 30 db; harmonic distortion
(100% mod.) 19 ; stereo separation 28 db;
type of stereo circuit, time switching; type
of a.f.c. circuit, reactance tube. Other features,
Stereo Sentry——indicator light for stereo FM.
AM : Tube complement (2) 6BA6, (1) 6BLS,
(1) 6BNS8, (1) EZ80 ; type of circuit t.r.f., de-
layed a.v.c.; $-gang tuning capacitor ; type of
tuning indicator diode; IHFM usahle sensitiv-
ity 25 uv; IHFM volume sensitivity 3 uv; freq.
resp. + 1 db from 30 to ;000 cps; harm. dist.
1%. Freq. resp. 20 to 20,000 c¢ps 1 db at 1
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watt output; power bandwidth, 85 to 20,000
cps; IHFM music power output 22 watts per
channel ; power output, rms, 20 watts per
channel ; harmonic distortion, 1% at 20
watts from 50 to 15,000 cps; IM distortion
1% at 20 watts; hum and noise, 63 db below
1 watt output; sensitivity, input for rated
output—phono, 3 mv, aux. 0.1 volts; damp-
ing factor j ; output impedances j, 8, 16 ohms
high Z for recorder ; inputs—j phono, 2 tape
head, ¢ tape amp, 2 aux, 2 cer phono; di-
mensions : 17 3/16” wide, 5 7/16” high, 133"
deep ; weight, 35 1bs. Bell Sound Division,
Thompson Ramo Wooldridge, Inc., 6325 Hunt-
ley Rd., Columbus, Ohfo.

BOGEN

® RP60 FM—AM Stereo Receiver. Combining
an FM-AM stereo tuner with an integrated
stereo preamplifier and 60-watt amplifier, the
RP60, represents great flexibility in a single
unit. For FM broadeasts, the RP60 is equipped
with a “Stereo-Minder” indicator that lights
up when a station is transmitting in FM
stereo. For private enjoyment of stereo, the
RP60 has an outlet on the front panel for
stereo headphones. Elegant brushed gold finish
adds the decorator look to blend perfectly
with any decor.

T T —

Specifications: FM: Tube/transistor com-
plement 10 tubes and 6 diodes; type of front
end grounded grid; no. of 1.f. stages 3 ; type
of detector ratio detector ; type of tuning in-

D95 Wilinss [ .-

discriminator ; type of tuning indicator, dual
electron tube; controls, tuning, loudness,
function, separate bass, treble, and loudness
Jor each channel; switches, stereo/mono, re-
verse, visual balance, a.f.c., presence; freq,
resp. * 1 db from 20 to 20,000 cps ; sensitivity,
1 uv for 20 db quieting, separation, 3. db;
tvpe of stereo circuit, sampling. AM: type of
circuit, superhet; type of tuming indicator,
clectron tube; freq. resp., 20 to 8,000 cps;
freq. resp. 20 to 25,000 cps* 1 db at 25 watts
autput ; power output, rms, 30 watts per chan-
nel ; harmonic distortion, 19% at 25 watts;
inputs—2 phono, ¢ tape amp, j aux,; dimen-
sions, 16" wide, 55” high, 131%" deep ; weight,
25 1bs. Price $319.95. Eric Electronics Corp.,
1832 Colorado Ave., Santa Monica, California.

1. Model 5760 MX, 10/10-w receiver. .$199.95

FISHER

e Model 500-B 65-Watt F3M-stereo Receiver.
Here on one integrated chassis is a wide-band
FM tuner, with built-in multiplex; a stereo-
phonic master control center; and a 65-watt
stereophonic amplifier. Simply add two speaker
systems to be ready for regular or stereo FM
broadeasts. Add a record player or tape re-
corder to round out the system. A switchable
filter reduces hiss and background noise on
FM-stereo programs without affecting the fre-
quency response.

tures of models 70PG stereo amplifier and
101BM multiplex tuner plus high perform-
ance AM. Eight panel controls and 5 slide
switches include concentric bass and trebie,
blend control and dual contour switches. Pro-
vision for center-channel speaker.
Specifications: kM : Tube (2) 6DT8, (3)
6186, 6BAs, 6BE6, 6FG6, 12AU7 (7) 6EU7,
(5) 7868, 6ABY, (8) diodes, (6) ailicon rect.;
type of front end cascode—3 gang capacitor,
no. of i.f. stages 3 ; type of detector balanced
diode ; type of tuning indicator eye tube; con-
trols tuning, aelector, blend, bal., loudness,
bass, treble, pwr 81w ; switches Lo filter, Hi fil-
ter, FM-stereo, contour-1, contour-2 ; freq. resp,
+ 0.5 db from £0 to 20,000 cps; signal-to-noise
ratlo 60 db; capture ratio 6 db,; selectivity
250ke; IHFM usable sensitivity 2 uv, AM
suppression 60 db; harmonic distortion (100%

mod.) 0.5% ; stereo separation 30 db; type of
stereo circuit bal. diode bridge switching, type
of a.f.c. circuit none; drift 10 ke.

AM : Tube complement sece above . type of
circuit super het; 3 gang; tuning indieator
eyc tube;, controls sec abovc,; switches see
above; THFM sensitivity 3 uv,; freq. resp.
+38 db from 20 to 6500 eps; harm. dist. 1%.

AMPLIFIER : Freq. resp. 20 to 20,000 cps
+.5 db at I watt output; power bandwidth,
3¢ to 20,000 cps; IHFM music power output
85 watts per channel; power output, rms, 3¢
watts per channel; harmonic distortion, 2%
at 30 watts from 30 to 15,000 cps; IM dis-
tortion 1% at 30 watts; hum and noise, 66



