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Announcing an important Scott innovation in high fidelity . ..
Scott Integrated Circuits...now in 3 Scott receivers

Hear sations you've never been able to hear before...brought to life with amazing clarity!

Integrated Circuits...

the computer-born miracle.

Originally developed as a space-
saving device in giant computers, the
integrated circuit (“IC") is a complete
circuit in miniature . . . often barely
larger than a grain of sand. The various elements of
the circuit. .. transistors, resistors, and wiring...are
permanently carved into a microscopic layer of sili-
con. There are no lose wires or parts that can change,
age, fall out, or wear out. In fact, Scott Integrated
Circuits can last literally thousands of years.

More performance in less space.

Used in the vital FM tuner IF strip, Scott Integrated
Circuits actually incorporate more circuitry in less
space. The new Scott IF strip now contains 20 tran-
sistors, as compared to four in the previous model.
Scott’s previous IF strip, without IC's, gave superb
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IC IF strip

capture ratio and selectivity figures of 2.5 dB and 45
dB, respectively. Scott's new Integrated Circuit IF strip
is conservatively rated at 1.8 dB capture ratio and

46 dB selectivity. Independent test reports, however,
show the new Scott Integrated Circuits to be consist-
ently capable of an incredible 0.8 dB capture ratio!

What Scott IC’'s mean to you.

Now you can hear more stations with less noise
and interference. Weak, distant stations that you
never have been able to receive before will suddenly
appear with amazing clarity. Outside interference
from electric razors, auto ignitions, etc., will be dras-
tically reduced. And, you can count on enjoying this
amazing performance for many, manyyears. . . thanks
to the absolute reliability of Scott Integrated Circuits.

When will Scott IC components
be available?

Scott Integrated Circuit receivers are at your Scott
dealer’s showroom right now. Scott Integrated Circuits
are incorporated into the design of the 388 120-Watt
AM/FM stereo receiver, the 348 120-Watt FM stereo
receiver, and the 344B 85-Watt FM stereo receiver.
Your Scott dealer will be glad to demonstrate to you
the amazing capabilities of these new receivers.

Scott . . . where innovation is a tradition

£ " ®
SCOTT

H. H. Scott, Inc., Dept. 35-02, 111 Powdermill Road,
Maynard, Mass. Export: Scott International, Maynard, Mass.

rREE Fact-filled, fully illustrated booklet on Scoit Integra-
ted Circuits...simply circle Reader Service No. 100.

Another innovation from Scott, manufacturers of superb components, compacts, kits, speakers, and consores.
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Number 41 in a series of discussions
by Electro-Voice engineers

THE SIZE
OF THE

SPRING

JOHN R. GILLIOM
Senior Engineer

Must every acoustic suspension speaker
system be one specific size for optimum
performance? Or, put another way, is there
anything about the acoustic suspension
principle that dictates the small bookshelf
form that most of these speakers assume?
And are other sizes necessarily inferior?

A quick review of some of the factors that
determine enclosure size for acoustic sus-
pension systems might well be in order.
Over most of the sound spectrum, cone
motion is controlled by moving mass, and
stiffness of either the cone suspension or
the enclosure has no effect. Near resonance
however, motion is controlled by the com-
bination of mass, stiffness of cone suspen-
sion and air, and total resistance of the
cone suspension, enclosure padding, and
electrodynamic damping (which rises as
speaker efficiency is increased).

The heart of the acoustic suspension prin-
ciple is the substitution of acoustic stiff-
ness of the air in a sealed enclosure for
suspension stiffness. Of c¢ourse enough
speaker suspension stiffness must be re-
tained to maintain voice coil centering and
prevent coil “bottoming.” But air stiffness
must be greater than suspension stiffness
by a factor of ten or more to effectively
control cone motion.

Two primary advantages can be ascribed
to the acoustic suspension idea. First. en-
closure size can be sharply reduced from
the “infinite” enclosure usually recom-
mended for a speaker of similar size with
conventional suspension. Second, the air
spring can be more linear than many me-
chanical suspensions.

Successful acoustic suspension systems
have been constructed that are vastly dif-
ferent in size than the “bookshelf” norm.
An unusual example is the current E-V
Patrician 800 with a 30-inch woofer. An-
other “large” acoustic suspension system
is the E-V SIX with its 18-inch woofer.
Significant size reduction has been accom-
plished with both systems without com-
promising performance.

One frequently overlooked factor in deter-
mining enclosure size for acoustic sus-
pension systems is the efficiency of the
speaker. High efficiency speakers require
larger air volume to avoid over-damping
with consequent reduction in bass, since
high electromagnetic damping is a product
of high efficiency. Acoustic suspension
systems must, therefore, vary widely in
size to provide optimum response from
the loudspeaker.

For technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept, 273A
602 Cecil St., Buchanan, Michigan 49107

ElecthoYores

SETTING NEW STANDARDS IN SOUND

Check No. 60 on Reader Service Card.
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Articles

“Tracking Capability of Phono
Pickups,” J. G. Woodward. Just
what is involved in tracking a
disc?

‘*Skating Force — Mountain
or Molehill,” R. S. Oakley. The
author describes the pros and
cons of skating force compen-
sation.

“Get to Know the Deciber—
Better'" in which George H. R.
O'Donnell simplifies the calcu-
lations involving the ubiquitous
dB.

Profiles

Wharfedale W-20 Speakers
Dyna PAS-3 preamplifier and
Stereo 120 amplifier

Pioneer Turntable System

On the Newstands, at your
favorite audio dealer’s or in
your own mailbox.

About the Cover

The intimate relationship be-
tween the worlds of music and
recording are exemplified in
this night club scene. For the
full story see page 42.

2

AUDIO CLINIC

Joseph Giovanelll

If you have a problem or question
on audio, write to Mr. Joseph Giova-
nelli at AUDIO, 134 North Thirteenth
Street, Philadelphia, Pa. 19107. All
letters are answered.

Recording Lathe Considerations

Q. Why is it not practical or possible
to build a recording lathe with a pivoted
arm carryving the cutting head, similar
to a tonearm? It seems simpler to agree
on a standard off-set and pivotr point
for the cutting device and manufacture
turntables and tonearmns to this standard
than to worry about nmiinimizing track-
ing error in reproduction.

If there is some great technical ob-
stacle which makes this solution invalid,
can you tell me what it is? J. N. Perrett,
Ir., New Orleans, Louisiana.

A. For simplicity, let us consider that
the record being cut is monophonic. Un-
der normal conditions the cutting stylus
moves along a radius, dead in line with
the center hole of the disc. The turn-
table is rotating, of course, and, although
the motion is circular, we can state that
motion of the stylus under modulation is
at right angles to the turntable motion.
Let us now assume that the cutter was
rotated 90 degrees so that the stylus mo-
tion under conditions of modulation
would be forward and backward. This
is in the direction of table rotation, is
it not? Can we play such grooves back’
Will there be modulation impressed on
the grooves? The answer to the first
question is ves, and to the remaining
two questions, no. The reason for this
is that nothing has been done to the
groove; they have not been made to
move from side to side. We have made
the stylus move along the path of the
spiral cut, but any tendency toward im-
pressing modulation will be erased as the
disc turns a small fraction of an inch.

Let us see if this point can be made
still clearer. Suppose the cutter is mov-
ing toward the center of the disc from
right to left. The stylus is moving for-
ward and back during program material.
Let us consider one cycle of modulation
and see what happens. Suppose the cut-
ter moves the stylus forward one mil. In
other words, the stylus has moved in
the direction that the table is moving.
Even if the table were not moving, the
stylus will complete the half cycle and
come to its original starting position,
move backward, and return to rest again.
This condition will be worsened if the
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turntable was moving. As the table
moves forward, the stylus moves bark-
ward. All signal will be erased.

Even if modulation was produced on
the disc, this modulation will be moving
in the direction of stylus travel. How
can this result in an alteration of play-
back stylus position in accordance with
the modulation? Clearly, it cannot.

Presumably, you are now asking what
I am getting at, and how this even
relates to your guestion. Look at it this
way: | gave you two instances of re-
cording head arrangements, one the con-
ventional, and the other which is ridicu-
lous. What you propose is that the cutter
rotate like a tonearm. If this rotation is
permitted to continue far enough, you
can see that both of my cutter arrange-
ments will occur, with intermediate posi-
tions within which modulation will be-
gin to appear more and more until the
cutter is in the standard position which
we are accustomed to seeing.

First of all, then, we can see that
if the cutter is forced to rotate like a
cartridge and tonearm, some modulation
will be lost. The amount of this loss
will depend upon the amount of rotation.
The loss of signal produced by this
arrangement will not be cancelled by
the tracking error of the playback as-
sembly. All that will happen is that even
more signal loss will take place.

There is still another problem. If you
have ever used a lathe for metal work,
you know that the cutting tool must be
positioned correctly or it cannot cut the
metal being worked. The greater the
misalignment between the tool and the
moving work, the less efficient the cut-
ting process will be. Finally we will
arrive at a point where the tool will not
cut at all but will tear the work. Fur-
ther, the tool probably will be ruined.
A recording stylus is a cutting tool
ground to small dimensions, but still
basically a lathe tool. If this tool is
allowed to be used at any angle other
than the correct cutting angle, a rough
cut will result, the playback will contain
increased surface noise, and the groove
depth will be decreased.

Even if you are not familiar with the
operation of a metal-working lathe, con-
sider what will happen if you are using
an ordinary wood chisel and turned it
in a manner other than the correct one.
Do you think you can chisel a shape as
accurately as you could by holding the
tool correctly? Or course, you cannot
hope to obtain any kind of results.

AUDIO < FEBRUARY, 1967



Mark of the leader...

GARRARD’S LAB 80 MK Il

The ultimate expression of over 50 years
of Garrard leadership, this much-imitated
but unequaled automatic transcription
turntable contains many
developments invented,
perfected and

brilliantly refined by the
Garrard Laboratories,
and now considered
essential for the

finest record reproduction.

R — e —
Heavy, cast 12"
anti-magnetic turn-
table is dynamically
balanced with
copper weights on
underside.
e e e o8

e i ot
g

Hydraulic cueing
and paJse
control elimi-
nates damage to

records or
stylus through -
manual handling. e p——
L — Dynamically
balanced,

counter-weight- ,
adjusted tone

arm of Afrormosia
wood-and .
aluminum for i
ight weight,

-OW resonance.

P 7 L i v i

—
Low mass cutaway

L‘ " 3 hell compatible
Anti-static, dust- 3 —
repellent turntable ad :'v;tl:jtllng 'rlrjos: A
- mat has safety i< 't'g R_gs /
rings at 12", 10" cortridets
and 7” positions to e ——— ”» J v

protect stylus should
automatic switch

be activated with-
out record on
turntable.

— e ——

¢ Two interchangeable
spindles: short
spindle facilitates
manual play; long,
center-drop spindie .
4+ handles eight Euilt-in stelus
Jg records fully pressure gauge,

4

Patented anti- ; g
skating control, 1
]

calibrated in half

— gram markings, is
adjusted with
springless, sliding
weight,

automatically. calibrated iin quarter

——— e gram intervals,
has .click-stops for

precise, audible/
visible setfings.
. T S—

Just two years ago, the stereo high fidelity world was introduced to the Lab 80, the first Automaiic Transcription
Turntable. It was instantly acclaimed because of the significant developments it contained. These imparted pro-
fessional performance capabilities never before anticipated in automatic record playing units. Now, the Garrard
Laboratories have refined and surpassed the original medel with the Lab 80 Mark 11, still priced at only $99.50, less

base and cartridge. It is one of five new Garrard Automatic Turntables each of them the leader in its class.

For complimentary Comparator Guide, write Garrard, Dept. AB-1, Westbury, N.Y. 11590.
Check No. 103 on Reader Service Card.
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|
‘ It is very expensive to make a record-
‘ ing lathe in such a way that it can move
smoothly across a radius; it is easier
‘ to pivot the entire assembly as you have
suggested. In fact, inexpensive recorders
| are based on that very idea. Such cut-
‘ ters are built to keep error to a mini-
mum, but discs cut under these condi-
tions are not uniform as to cut or
‘ signal-to-noise ratio. Distortion increases.
| The idea behind the manufacture of
| these instruments is not to obtain better
- playback quality, but to make their price
attractive to hobbyists.

My first cutter featured such a cutting
| system. Rather good discs could be cut
on that machine, but they cannot com-
pare to my present cuts, made on a lathe
which allows the cutter to move in a
straight line along a radius.

Although 1 have indicated that your
idea is not feasible, I still must say that
it represents good thinking. 1 believe
| that 1 would have reasoned along these

same lines in my early days of cutting
| discs.

o e - , - ‘ Noisy Preamplifier?
Q. Just today, 1 began to notice a
° | loud sound in my speakers whenever I
When a Ploneer S eaks tapped my preamplifier lightly or even
| the shelf it is on. It also happens when
I turn the selector knob, the bass or
* 4 o L ' | treble controls, etc. In other words, any-
lt S tlme to lsten . ‘ thing that jars the preamplifier the slight-
o.91e est produces a loud break-up in my
speakers which sounds like what 1

That's when you'll hear the optimum in tonal quality . . . sound would get when I would tap mvy finger
reproduction at its faithful best. against a microphone.
You can always count on Pioneer speakers and speaker systems | My first impression was that something

was loose. My superficial examination,

to deliver a quality performance. Every time. All the time. ; - !
‘ however, could discover nothing obvious.

Made by the world’s largest manufacturer of speakers, this

: ] . ; . ; The six tubes extending through the hack
premium audio equipment is available at popular prices.

appear to be seated well. Tapping each

And you can select from many fine models — from the unique, ‘ one of them did not seem to pin point
handsome metal-gritled CS-24 Auxiliary Wall Speaker to the the problem. I checked each plug,; they
efficient, compact CS-20, CS-52 and the Ultimate 5-speaker | are all in place. Jiggling each one of
CS-61 Bookshelf System. All carried only by franchised dealers. them produced the noise, which did not
A word from you and we'll send literature and the name of your | identify a particular plug—but only that
nearest dealer. I was vibrating the chassis in general.

| Volume has no effect either. The noise
| is quite loud even with the volume at

(tA) C%:;SZ Botl)(kshizlfotfl-v?y srl)ea{(er s)l's- (C) CS-20 Compact 2-way meakerlsg'ls}tem. | minimum. It takes place regardless of
em speakers). Oiled walnut enclo-  Qiled walnut enclosure. Meas. A" X oy . g .
sure. Meas. 25%” x 15%” x 11'%s, g~ x 81" retail price: $35.00. where the selector swiich is set.

retail price: $142.00.

(B) €S-61 Bookshelf 3-way speaker sys-
tem (5 speakers). Oiled walnut enclo-

Is there something 1 might check out

D) €S-24 Ultra-thin wall or bookshelf ] . .
o ‘ on this myself or is this a problemn best

speaker system. Unique metal-grilled

sure. Meas, 24Va” x 16'%¢” x 13%”,  oiled walnut enclosure. Meas. 16Y5” X handled by a service station? Samuel J.
retail price: $175.00. 10%" x 4%", retail price: $27.75. Neiditch, Highland, California.

(E) €S-52 Compact 2-way speaker system. Oiled walnut enclosure |

with gold metal trim. Meas. 1312” x 8V4” x 82", retail price: $59.95 A. Because 1 am not familiar with

your background, I am not in a posi-
tion to say whether or not you can re-

PIONEER ELECTRONICS U.S.A. CORPORATION s e tondifionl Klcscilsdl iy Feee

letter. However, 1 can make some sug-
® 140 SMITH AVE. FARMINGDALE, LONG ISLAND, N.Y. 11735 » (516) 692-7720 ' gestions as to how you might go about

‘ locating the general area of the trouble.

Perhaps unknowingly, you have al-
\ ready done some trouble-shooting which

has produced worthwhile information.
You have learned. for example, that
the difficulty is not the phonograph pre-
amplitier stage of your equipment. Fur-
ther, you have discovered that it is not
occurring in any stage ahead of the
volume control. Now you can concen-
trate on the problem of localizing the
trouble in the remaining preamplifier
stages.

4 Check No. 59 on Reader Service Card. AUDIO FEBRUARY, 1867
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D—19EI200 is a cardioid micro-

phone for high quality recording and sound repro-
duction, and provided with bass roll-off switch for
exceptionally clear speech intelligibility and excel-
lent output for above average “reach.” It features
effective front-to-back discrimination and a non-
metallic diaphragm—preventing popping and
harshness on close-ups.

TECHNICAL DATA

Frequency range
Frequency response
Sensitivity
Impedance
Dimensions

Weight

40-16,000 cps.

+3db

— 53db

200 * 20%

7%" long by 1%s” diameter
7 ounces

S

J

Here are two economical microphones for a variety
of recording, broadcast and public address appli-
cations. An accessory W-24 Windscreen is available
for the D-19E/200; also fits the D-24E microphone.

Truly noise canceling, the D-58E microphone is the
ideal choice for sportscasts, industrial uses or any
similar noisy environment.

Send today for data sheets and prices.

D— 5 8 E is a noise-cancelling microphone

limited to the speech range and offers crisp, clear
speech reproduction, for maximum intelligibility. It
effectively discriminates against any sound origi-
nating beyond 5” from the microphone.

TECHNICAL DATA

Frequency range  70-12,000 cps.

Sensitivity — 58 db
Impedance 200 or 60 ohm = 15%
Dimensions 1%” long by 1'%¢” diameter
Weight 1.1 ounces
Goose neck 8" or 20” length (optional)

)

FEBRUARY, 1967

AUSTRIA BY AKG GMBH.

MADE IN

/Vore/co®

PROFESSIONAL
SOUND PRODUCTS

NORTH AMERICAN PHILIPS COMPANY, INC.
Protessional Products Division, 100 East 42nd St., New York, N. Y. 10017

Check No. 61 on Reader Service Card.
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(Photograph by courtesy of the Royal Festival Hall)

your own
armchair

Not so far-fetched with electrostatic loudspeakers and
stereo broadcasts.

Properly handied, stereo radio is a vital step towards the
closest approach to the original sound.

Ask your Hi-Fi Dealer for details of the QUAD range (including
the multiplex decoder for stereo broadcasts) or write to:
The Acoustical Manufacturing Co. Ltd., Huntingdon, England.

@w@;@ for the closest approach to the original sound.

Check No. 58 on Reader Service Card.
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Starting from the volume-control stage,
remove each tube. See at what point the
tapping disappears. You will finally ar-
rive at a tube, which, when it is re-
moved from the socket, will result in no
noise being heard when the preamplifier
chassis is tapped. The actual trouble will
be found in the stage associated with the
tube you last removed from the socket.
First of all, check the tube. Probably
the surest way to check a tube under
these conditions is to replace it with one
which you know to be in good condition.
If the tube proves to have been good,
check the electrolytic capacitors to see
that none of the ground or ‘hot” ter-
minals have become loose. Check all
solder connections in that stage, includ-
ing those in the decoupling circuitry,
which you might normally associate with
the power supply. My guess would have
to be that something has been poorly
soidered or that you have a defective
component, probably an electrolytic ca-
pacitor.

If the trouble continues even though
all tubes have been removed from their
sockets, you will know that the trouble
is in your power amplifier or in the
cables associated with the preamplifier
and the power amplifier. If the trouble
appears to be in the last stage or so,
it is also possible that it is a result of
cable connections rather than internal
in the preamplifier.

Sometimes the filament wiring is such
that it is inadvisable to remove tubes
from their sockets as described here. By
doing so. you may cause an excessive
rise of filament voltage applied to the
other tubes, resulting in damage. Further,
other tubes may have been connected in
series with the one you took out. and
these tubes will be extinguished, leading
possibly to a false conclusion as to the
troubled stage.

In these instances, it is best to short
the grids to ground successively. This
has the further advantage of localizing
the trouble to a particular stage rather
than to a particular tube. Most tubes
encompass two stages.

Cable Losses

Q. For the past six months I have
been inaking my own patch cables.
They have all worked satisfactorily
using high-impedance sources. Re-
cently, I had occasion to compare my
patch cords with the store-bought
variety. It seems thar I am getting
greater losses in general and per dis-
tances than the store-bought types
present. I am using regular shielded
coaxial cable which is stamped 75
ohms. I was always under the impres-
sion that shielded cable is all alike.
This is apparently false.

Please give me the characreristics
or specifications of lower-loss audio
cable. LT (jg) George J. Korinek,
FPO, San Francisco, California

A. The most significant problem
when high-impedance lines are used
is the loss of high frequency response
as a result of the capacitance between

AUDIO =+ FEBRUARY, 1967



LEMANS (S CHILD’S PLAY COMPARED TO
“FOUR CONCERTOS FOR HARPSICHORDS AND ORCHESTRA™

The Shure V-15 Type I phono cartridge
must be much more trackable than a Lotus
Ford. This seemingly silly simile has sig-
nificance, however, when one fully appre-
ciates the importance of trackability in
providing crisp, clear, distortion-free
sound from al/l of your recordings. The
ascents and descents, jarring side swipes,
abrupt turns of a Grand Prix course are
widely known. (Other analogies we might
have used are the slalom, the steeplechase,
the bobsled). Not yet as well known has
been the curious fact that the grooves re-
producing high level recordings of orches-
tral bells, harpsichords, glockenspiels,
drums, pianos—through which the car-
tridge must wend its melodic way—are
even more tortuous, more punishing.Thus,

*TM.

the much talked about “‘compliance’’ and
"“mass’’ of past evaluations are now merely
parameters of design—whereas “‘track-
ability”’isthetrue measure of performance.

For your entry into the era of high track-
ability, for an experience in listening you
will find most astonishing, ask your Shure
dealer to demonstrate the Shure V-15
Type I Super-Track at $67.50, the Grand
Prix elite among cartridges. It maintains
contact between the stylus and record
groove at tracking forces from 3% to 1%
grams, throughout and beyond the audible
spectrum at the highest velocities encoun-
tered in quality recordings. Shure Broth-
ers, Inc., 222 Hartrey Avenue, Evanston,
lllinois 60204

Check No. 62 on Reader Service Card.
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laDe
Without
foss stereophones?

Aol gamole it?

You don't have to gamble on taping sessions anymore.

Plug Koss Stereophones into your recorder and you
monitor every sound as it's recorded. Overload? Distor-
tion? You'll catch it immediately. Microphones properly ‘
placed? You bet! You'll hear it all with dramatic Koss
Stereophones.

Best for Editing and Playback, too.

Model PRO-4A
$50.00

Model KO-727
$34.95

Model SP-3XC
$24.95

0SS ELECTRONICS INC.

2227 N. 31st Street, Milwaukee, Wis. 53208
Koss-Impetus, 2 Via Berna, Lugano, Switzerland

Check No. 57 on Reader Service Card.
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the center conductor of the cable and
its shield. Most of the time, and for
most of the runs encountered in home
installations, these losses are unim-
portant because the circuits at the
‘sending’ end of the line are cathode-
follower or emitter-follower circuits,
and the capacitive reactance will be
higher than the impedance of the
cathode follower. This will be true
even at the highest audio frequencies.

If you plan to run a line which will
extend over 100 feet or more, you
should consider the use of line trans-
formers. There again, the capacitive
losses will be of little consequence.

If the impedance of the line is very
low, as is true when loudspeakers are
involved, capacitive losses again are
of little or no importance even over
great distances. However, the ohmic
resistance of the wire making up the
cable will play a big part. There will
be a voltage division action between
the amplifier, the cable and the speak-
er at the other end of the line. If a
run is to be of considerable length,
you must use either a large wire
gauge or use line-to-voice coil trans-
formers at each end of the line so
that the impedance will be high
enough so that the losses in the line
will not be significant.

If you are using a crystal micro-
phone, the capacitive losses will play
a great part in the overall picture. The
microphone is capacitive in nature.
It will, therefore, be a capacitive volt-
age division action between the ca-
pacitance in the mike and that of the
cable. Further, long, high-impedance
cable runs such as this are susceptible
to hum pickup.

Phonograph cable leads are subject
to loss of high-frequency response if
their length is too great. Their capaci-
tance is added to the internal capaci-
tance of the cartridge. If this ca-
pacitance is sufficiently large, it will
resonate with the inductance in the
cartridge at some audio frequency and
there will he a peak produced, and
above this peak there will be a fall-
ofl of highs. The load resistor placed
across the cartridge is not meant as
an impedance-matching device as
many people believe. It is intended
to lower the Q of such a resonant
circuit, leading to a reduction of the
size of the peak.

Your cable problem, therefore, re-
solves itself into locating lower ca-
pacity line than you are presently
using. 75 ohm coaxial cable has a
considerable amount of capacitance
per foot. I am quite sure that a good
grade of mike cable will contain less
capacitance than you are now using. /E
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This ad is supposed to give
you a reason for listening to the
Fisher 700-T solid statereceiver.

We decided to give you several:

Amplifier section:
Music power (IHF)

4 ohms 120 watts

8 ohms 90 watts
Harmonic distortion (1 kHz)

At rated output 0.8%

3 db below rated output 0.3%
IM distortion (60:7000/4:1)

At rated output 0.8%

3 db below rated output 0.3%
Frequency response 10-70,000 Hz

+0, —-1db

Hum and noise

Volume control (min.) —80 db

Phono input (6 mV ref.) —55db

Aux. input (400 mV ref.) —65 db

Input sensitivities
(at 1 kHz, for rated power at 4 ohms)

Phono (low) 3.5mV
Phono (high) 10 mV
Tape Head 2.5 mV
Auxiliary (low) 200 mV
(high) 400 mV
Check No. 97 on
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Tuner section:

Usable sensitivity (IHF) 1.8nV
Harmonic distortion

(100% mod. and 400 Hz) 0.4%
Stereo separation (400 Hz) 40 db
Signal-to-noise ratio

(100% mod.) 70 db
Selectivity

(alternate channel) 50 db
Capture ratio (at 1 mV) 2.0db
Spurious response rejection

(100 M Hz) 90 db

PRICE, $499.50 (CABINET $24.55). FOR MORE INFORMATION, PLUS
A FREE COPY OF THE FISHER HANDBOOK, WRITE FISHER RADIO
CORPORATION, 11.22 45th ROAD, LONG ISLUAND CITY, N. Y. 11101.

e F|sher

No ad man can do |t 1ust|ce.

eader Service Card.
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JOIN THORENS

Crusade for Transcription Quality

Thorens turntables will not permit anybody to stack records
against you. Thorens one-record-at-a-time assures top per-
formance always. Today, the Thorens TD 124 Series Il is the
finest transcription turntable on the market — and unmatched
for mono- and stereo-performance. And silent, two-speed
Thorens TD 150AB brings you the latest safety lowering device
with pneumatic damping action. All Thorens turntables carry

catalog. Dept. 10A2.

the Elpa Seal of Endorsement. Look for it. Write for the Elpa

ELPA MARKETING INDUSTRIES, INC., NEW HYDE PARK, H.Y. 11040

" This is our idea

Check No. 56 on Reader Service Card.

of a well rounded

Forget the frills of a
hand-rubbed walnut fin-
ish, statuesque original-
ity and language like
that! When you buy a
speaker, you're buying
pertormance. Sound!
The Royal Grenadier
0000 is our idea of a

true-to-life speaker sys-
tem. Its revolutionary
die-cast divergent acous-
tic lens assures fuller

frequency and separa-

speaker.

tion, ])Ius broader sound
propagation across the
entire spectrum. All in
all, it rounds out the
most significant ad-
vances in slereophonic
reproduclion[ The fact
that we've added a flaw
less imporle(l marble top
is just so much more
icing. For color litera-
ture 