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Incredible as it may seem, six years 
ago only the most avid followers of 
authentic sound reproduction were 
familiar with the Pioneer name. Yet, 
Pioneer's reputation for quality 
craftsmanship has been 35 years in 
the making. And it's continually being 
enhanced with each new component 
introduced. Case in point. Pioneer's 
outstanding AM -FM stereo receivers. 
They're the superb result of every- 
thing we've learned about sound and 
quality sound reproduction. 
Reliability through exhaustive 
quality control. 
Pioneer builds each receiver as 
though it was one -of -a -kind. To begin 
with, we produce virtually every part 
that goes into our receivers on our 
own production lines. So we know 
we're putting in the best there is. 
Until it's a completed unit, each 
receiver is continuously checked and 
inspected every step along the way. 
(A receiver in production travels on 
the average of twice the length of a 

football field. You can imagine how 
many quality checks it undergoes.) 
Still, that's not where our quality 
control stops. Because each receiver 
is then subjected to another rigid 
round of inspection before it's shipped 
to your Pioneer dealer. As a result, 
the Pioneer receiver that ends up in 
your home is as trouble -free as a 

receiver can be. To top it off, Pioneer 
backs it up with a full two-year 
warranty on parts and labor. 

All the versatility you need - plus. 
Pioneer designers are people - 
oriented. You'll appreciate this when 
you see that each receiver has more 
than a full complement of connections 

SPECIFICATIONS 

IHF Music Power 
4 ohms 

for every music source available: 
records, tape, FM, microphone, and 
4 -channel. You can do your own tape - 
to -tape duplicating and even make 
listening tests of different phono 
cartridges and speaker systems. 

Conceptual diagram 
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Not This 

Consistent power to spare. 
Merely comparing the power 
capabilities of different brands of 
receivers does not tell you what's 
behind the power. Not only do these 
Pioneer receivers provide more 
comparable watts for your high 
fidelity dollar, they also deliver 
consistent power throughout the most 
vital listening area - the 20 - 20,000 
Hz bandwidth. This is important. It 

means you get better bass response 
plus greater across-the-board 
frequency response with absolute 
minimum distortion. 
Great specs + top sound = 
outstanding performance. 
To many hi-fi buffs top performance 
means great specifications and 
impeccable waveforms. However, 
most people listen first and check the 
specs later. Whatever your modus 
operandi, you'll be more than 
delighted with Pioneer's outstanding 
performance. 
Here's a mini spec list: 

RMS @ 8 ohms. 
Both channels driven 
@ 1 KHz 

FM Sensitivity (IHF) 
(the lower the better) 

Selectivity 
(The higher the better) 

Capture Ratio 
(the lower the better) 

SX-828 

270 
watts 

SX-727 

195 
watts 

60+60 
watts 

40 +40 
watts 

SX-626 

110 
watts 

27+27 
watts 

SX-525 

72 
watts 

17+17 
watts 

1.7uV 1.8uV 2.0uV 2.2uV 

+75dB +70dB +70dB +45dB 

1.5dB 2.0dB 2.5dB 3.0dB 

Power Bandwidth All exceed by a wide margin the 
usable sound frequency spectrum 

INPUTS: 
Tape monitor 2 2 2 2 
Phono 2 2 2 Phono/Mic. 
Auxiliary 1 1 1 1 

Microphone 2 1 Phono./Mic. 
(as above) 

OUTPUTS: 
Speakers 3 3 3 2 
Headsets 2 1 1 1 

Tape Rec. 2 2 2 2 

Easy -to -use features increase 
listening enjoyment. 
All four receivers share many basic 
features for simplified operation, such 
as loudness contour, FM muting, 
click -stop tone controls, mode lights, 
signal strength meters, and a super 
wide FM dial scale. With Pioneer's 
wide variety of models to choose 
from, you're bound to find just what 
you're looking for in the way of 
sophistication and refinements. 

Unanimous acclaim from the experts. 
Stereo Review: "Pioneer's moderately 
priced SX-727 has a degree of 
operating flexibility and electrical 
performance previously found only in 

some of the most expensive receivers 
... The array of operating features is 

impressive ... In its flexibility and in 

many areas of its measured per- 
formance it is somewhat better than 
much of the competition at its price 
level." 
Audio: "We find the SX-727 to be a 

rugged, reliable instrument that 
certainly represents state-of-the-art 
receiver technology in its design and 
performance." 
Hi-Fi Stereo Buyers' Guide: "This 
(SX-828) excellent performer features 
full power output at all frequencies ... 
excellent reception of weak FM 
signals ... selectivity was excellent." 
High Fidelity: " ... Solid quality... 
Pioneer has avoided a make -do 
approach in the SX-626; we wish we 
could say the same for all under 
$300 receivers." 
Stereo Review: "...Wewere especially 
impressed by the solidity and precise 
`feel' of the SX-626's controls. Clearly, 
nothing has been skimped in the 
mechanical design and construction 
of this receiver. It is a joy to use, a 
very good value in every respect." 
A Pioneer receiver costs less 
than you'd imagined. 
Normally you'd expect to pay a lot 
more for such quality, performance 
and features. But not at Pioneer. We 
believe sensible pricing goes hand in 
hand with craftsmanship. Let your 
capable Pioneer hi-fi dealer give you 
a complete comparison demonstra- 
tion. It's the only way to find the best 
in high fidelity and the best high 
fidelity for you. 
SX-828 - $469.95; SX-727 - $399.95 
SX-626 - $329.95; SX-525 - $259.95. 
Prices include walnut cabinet. 

U.S. Pioneer Electronics Corp. 
178 Commerce Rd., Carlstadt, 
New Jersey 07072. 

(V) PIONEER 
when you want something better 

West: 13300 S. Estrella, Los Angeles, Calif. 90248 / Midwest: 1500 Greenleaf, Elk Grove Village, III. 60007 / Canada: S. H. Parker Co. 

Check No. 28 on Reader Service Card 



You're 
reading 

this page 
for the 
same 

reasons 
we build 

our 
speakers. 

r 

Better music, wherever you 
listen. Real fundamental, bass, 
including the attack of tympani 

and organ. An almost tactile 
feeling of presence. And 

transparent highs, providing 
unusual instrumental definition. 

First and foremost, we built 
the LDL 749A to satisfy our own 
desire for musical enjoyment. 

Including the spatal sensations: 
from the intimacy of small 

groups to the awesomeness of 
full orchestra. 

With their precise combination 
of forward -radiated sound and 
panoramic reflection, II/ 749A 
are a compact, elegant way to 

-put the concert hall in your 
listening room. And The price is 

as realistic as the sound! 

Linear 
Design 

Labslr,c. 

20 Willett Avenue, Port Chester, N.Y 10573 
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Now BIC Venturi puts to rest 
some of the cables, fairytales, folklore, 

hearsay and humbug; 
about speakers. 

Fable 
Extended bass with low distortion 
requires a big cabinet. 

Some conventional designs are rela- 
tively efficient, but are large. Others are 
small, capable of good bass response, but 
extremely inefficient. The Venturi prin- 
ciple (pat. pend.) transforms air motion 
velocity within the speaker enclosure 
to realize amplified 
magnitudes of bass 7 
energy at the Venturi- (h 
coupled duct as much \ 
as 140 times that nor- 
mally derived from a 41111N111MMI & 

woofer (Fig. A). And the 
filtering action achieves phenomenally 
pure signal (Scope photos B & C). Result: 
pure extended bass from a small enclo- 
sure. 

B-Shows output. of low frequency driver when driven at a freq. 
of 22 Hz. Sound pressure reading, 90dB. Note poor waveform 
C-Output of Venturi coupled duct, (under the same conditions 
as Fig. B.) Sound pressure reading 111.5 dB, (140 tins more 
output than Fig. B.) Note sinusoidal (mndistorted) appearance. 

Fairytale 
It's okay for midrange speakers to cross 
over to a tweeter at any frequency. 

Midrange speakers cover from about 
800 Hz to 6000 Hz. However, the Biconex horn 

ear is most sensitive to midrange 
frequencies. Distortion created 
in this range from crossover 
network action reduces articu- 
lation and musical definition. 
BIC Venturi's Biconex horn (pat. pend.) 
was designed to match the high efficiency 
of the bass section and operates smoothly 
all the way up to 15,000 Hz, without 
interruption. A newly designed super 
tweeter extends response to 23,000 Hz, 
preserving the original sonic balance and 
musical timbre of the instruments 
originating in the lower frequencies. 

Folklore 
Wide dispersion only in one plane is 
sufficient. 

Conventional horns suffer from musi- 
cal coloration and are limited to wide- 

angle dispersion in one plane. 
Since speakers can be positioned 
horizontally or vertically, you 
can miss those frequencies so 
necessary for musical accuracy. 
Metallic coloration is eliminated 
in the Biconex horn by making 
it of a special inert substance. 
The combination of conical and 
exponential horn flares with a 
square diffraction mouth results 
in measurably wider dispersion, equally 
in all planes. 

Hearsay 
A speaker can't achieve high efficiency 
with high power handling in a small 
cabinet. 

It can't, if its design is governed by such 
limiting factors as a soft -suspension, 
limited cone excursion capability, trap- 
ped air masses, etc. Freed from these 
limitations by the unique Venturi action, 
BIC Venturi speakers use rugged drivers 
capable of great excursion and equipped 
with voice coil assemblies that handle 
high power without "bottoming"or danger 
of destruction. The combination of in- 
creased efficiency and high power handl- 
ing expands the useful dynamic range 
of your music system. Loud musical pas- 
sages are reproduced faithfully, without 
strain; quieter moments, effortlessly. 

Humbug 
You can't retain balanced tonal response 
at all listening levels. 

We hear far less of the bass and treble 
ranges at moderate to low listening levels 
than at very loud levels. Amplifier "loud- 
ness" or "contour" switches are fixed rate 
devices which in practice are defeated by 
the differences in speaker efficiency. The 
solution: a dynamically acting tonal 
balance circuit (patents pending) adjusts 
speaker response as its sound pressure 
output changes with amplifier volume 
control settings. You hear aurally "flat" 
musical reproduction at background, 
average, or ear -shattering discoteque 
levels-automatically. 

A system for every 
requirement 

FORMULA 2. The most sensitive, 
highest power handling speaker system 
of its size:193/4x12x111/2" Heavy duty 8" 
woofer, Biconex mid range, super 
tweeter. Use with amplifiers rated from 
15 watts to as much as 75 watts RMS 
per channel. Response: 30 Hz to 23,000 
Hz. Dispersion: 120°x120°. $98 each. 

FORMULA 4. Extends pure bass to 
25 Hz. Has 10" woofer, Biconex mid- 
range, super tweeter. Even greater effi- 
ciency and will handle amplifiers rated 
up to 100 watts. Dispersion: 120°x120°. 
Size:25x13' x13:' $136 each. 

FORMULA 6. Reaches very limits of 
bass and treble perception (20 to 
23,000 Hz). Six elements: 12" woofer 
complemented by 5" cone for upper 
bass/lower midrange; pair of Biconex 
horns and pair of super tweeters 
angularly positioned to increase high 
frequency dispersion (160°x160°). 
Size: 261/4 x153/4 x 143/a:' $239 each. 

Sturdily constructed enclosures are 
finished in genuine oiled walnut veneer. 
Removable grilles in choice of 7 colors. 
Optional bases for floor standing place- 
ment. Write for informative brochure. 

Audition today's most advanced 
speakers at your BIC Venturi dealer 

BRITISH INDUSTRIES Co., Inc. 
Westbury, New York 11590. 
A division of Avnet, Ihc., 
Canada: C.W. Poulton Rexdale, Ont. 

BIC VENTURI 
Check No. 9 on Reader Service Card 
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John Eargle on Equalizers in 
the Home. 

Martin Clifford on Bias Re- 
quirements in Cassette Re- 
corders. 

Equipment Reviews Include: 
AKAI 46D cassette recorder 
Sony 7065 receiver 

About the cover: This month 
our editorial theme is cassettes, 
and our cover artist decided to 
give his impression of how sig- 
nals are placed on tape. There 
has been an enormous amount 
of work on both cassette tapes 
and recorders over the past 
few years, and the results are 
quite comparable to open -reel 
recorders of the same price 
level. Our tests of 23 cassette 
tapes begin on page 40. 

Rudloclinic 
o 

Joseph Giovanelli 

Record Player Used With a Timer 
Q. I have recently purchased a manual 

turntable and a Shure M9IED cartridge. 
When listening to records at night, I 
sometimes fall asleep in the middle of 
one, which results in the turntable's being 
left on for hours with the cartridge 
tracking in the end groove. Rather than 
continuing this unnecessary stylus wear, 
I have considered buying a timer which 
would shut off both the amplifier and 
the turntable at some prearranged time. 
This, however, would result in the stylus 
remaining on the record without its 
rotating, for a considerable length of 
time. 

Would this have any deleterious effect 
on stylus or records? If so, what would 
they be?-Michael Carrano, Cahokia, 
Illinois. 

A. If your turntable is belt driven, 
there will be no problem in having it 
turned off by way of a timer. The 
stylus, resting on the surface of the disc 
overnight, will not be harmed. Just 
remember that it is there, and remove 
it carefully first thing in the morning. 

Remember that the disc, being left 
on the turntable all night, will have lots 
of time to collect dust. Therefore, be 
sure to remove as much of this dust 
from the surface of the disc as possible 
BEFORE YOU REPLACE IT IN ITS 
JACKET. 

Not all turntables are driven by belts. 
Some are driven by idlers, wedged 
between the motor shaft and the inner 
rim of the table. If you have one of 
these, you must not leave the idler 
engaged when the table is not turning. 
If you do, pressure from the motor 
shaft will cause flat spots to develop on 
the idler's surface which may not be 
removed during operation of the table. 
The irregular motion of the idler, caused 
by the flat portions, will be heard as 
added background noise when records 
are played. 

With a turntable of this sort, turning 
it off with a timer is not a good idea. 

Tuner Signal Loss 
Q. While playing my FM stereo re- 

ceiver, I noticed that the volume was 
decreasing steadily. I also noticed that 
the reading on my signal strength meter 
dropped from a normal reading of 6 (on 

a scale of 0 to 10) to almost 0. As a 
result, I am led to believe that there is 
something wrong with the tuner section 
of my receiver. The amplifier still works 
perfectly on the phono input. I would 
appreciate it if you could advise on what 
is wrong with the tuner and what steps 
can be taken to remedy the problem- 
Gerard F. Tripptree, Bronx, N.Y. 

A. I agree with your diagnosis that 
the loss of volume is the result of some 
problem in the tuner section of your 
receiver. There are any number of 
things which could produce the results 
that you have described. It could be 
that the main resistor feeding voltage to 
the tuner has increased in value, thus 
depriving the tuner section of its proper 
operating voltage. It could also be that 
the bypass capacitor associated with 
this same resistor has become leaky. A 
leaky capacitor causes excessive cur- 
rent to flow in the resistor, with a loss 
of operating voltage. 

If you still hear normal, interchannel 
hiss, all of the above can be ruled out. 
The tuner is receiving proper voltage. 
The absence of interchannel hiss, how- 
ever, does not necessarily prove the 
above either. Such a situation may be 
caused by a defective i.f. transistor or 
IC. If hiss is nearly normal, I suggest 
that you check the r.f. and oscillator 
circuits. Defective transistors in these 
circuits can cause the loss of signal as 
can defective r.f. bypass capacitors or 
open resistors. 

In addition, it is always well to check 
for cold solder connections or small 
cracks in the printed circuit board 
foils. 

Voltage regulator elements associated 
with the tuner circuit could be defective, 
leading to loss of operating potentials 
at some points in the circuit, again 
resulting in a loss of signal. 

I suggest that you obtain a service 
manual for your receiver and use it to 
check for proper voltages and resis- 
tances. 

Just how far you can proceed with 
this kind of trouble shooting will 
depend on your background. I certainly 
think anyone who is capable of working 
on equipment should obtain service 
notes when he buys his equipment. If 
none are available, I would personally 
be strongly tempted not to buy the 
equipment. 
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The Technics SA -5400X. 
4 -amplifier 4 -channel 

and 4 -amplifier 2 -channel. 
Technics doesn't force you to choose between 
2 -channel or 4 -channel. We give you both in 
one unit. The SA -5400X. 

It's a very impressive 4 -channel receiver. 
Each of its 4 amplifiers delivers 11 watts RMS, 
B c, each channel driven. And its full discrete 
ca2a3ilities include jacks for a CD -4 demodu- 
lator. Plus jacks for both 4 -channel and 
2 -channel tape scur:ces. And two tape monitor 
circuit. 

There are also two different matrix decoding 
circuits that can handle all the popular matrix 
methods. 

The 3A -5400X is a great 2 -channel receiver, 
too. Because it has Balanced Tran sformerless 
(BTU c:rcuitry. Cur special way cf strapping 
the front and rear amplifiers in tandem for 
4 -amplifier 2 -channel. Which more than 
doubles the power per channel in stereo. 
Producing 25 watts RMS per charnel (each 
channel driven) at 8,e. 

The amplifiers all have direct-:oupled 
circuitry which vastly improves :heir low - 

frequency performance and power bandwidth. 
And a special phono -equalizer circuit so you 
can use virtually any kind of phono cartridge 
efficiently. 

There's also a very potent FM section that 
boasts sensitivity of 2 O. y (IHF). With a 4 -pole 
MOS FET and IF amplifr ers whose ceramic 
filters yield 65 dB selectivity. 

We knew you'd have a hard time trying to 
make up your mind about which kind of 
receiver to buy. Sc we put both 2 -channel and 
4 -channel in one easy -to -afford unit. 

The SA -5400 X. The concept is simple. The 
execut on is precise. The performance is 
outstanding. The name is Technics. 

200 PARK AVE., NEW YORK, N.Y. 10017 
FOR YOUR NEAREST AUTHORIZED 
TECHNICS DEALER. CALL TOLL FREE 
800 447-4700. IN IiLLINOIE, 800 322-4400. 
Check No 42 on Reader Service Card 
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Are you ready 
for a REAL 

CONTROL 
CENTER ? 

If you're a music lover looking for 
more enjoyment from your music collec- 
tion, we have a pleasant surprise for you. 

Up to now you've enjoyed the few 
control functions on your tape deck, amp 
or receiver. But think what you could do 
with a discrete control center! Not a lo -fi 
economy model, but the famous CROWN 
IC150 with a variety of versatile con- 
trols unavailable in any other model under 
$300, and some models over $500. 

This is the control center praised 
by that dean of audio, Ed Canby: "This 
IC150 ... is the finest and most versatile 
control unit I have ever used. For the first 
time I can hook all my equipment together 
at once. I find many semi -pro operations 
possible with it that I have never before 
been able to pull off, including a first- 
class equalization of old tapes via the 
smooth and distortionless tone controls. 
I have rescued some of my earliest broad- 
cast tapes by this means, recopying them 
to sound better than they ever did before." 

The IC150 will do the same for you. 
You could record from any of seven 
sources: tuners, turntables, guitars, tape 
players, microphones, etc. You could 
also tape with one recorder while listen- 
ing to a second one. Even run two copies 
of the same source at once while mon- 
itoring each individually. How about using 
the IC150's exclusive panorama control 
to improve the stereo separation of poorly 
produced program material or to correct 
that ping-pong effect with headphone lis- 
tening? It's all up to your creativity. 

You'll feel perfectly free to copy 
and recopy through your IC150, since it 
creates practically no deterioration what- 
soever. Cleaner phono and high-level 
circuits cannot be found anywhere. Har- 
monic distortion is practically unmeas- 
urable and IM is less than 0.01% (typically 
0.002%). 

Of course, construction is tradi- 
tional Crown quality, backed with a three- 
year warranty. The price is $299. The 
enjoyment is unlimited. The opportunity 
is yours. Visit your local Crown dealer 
to discover if you are ready for a real 
control center, the IC150. 

O crown 

Channel Imbalance 
Q. 1 own an 8 -track car stereo tape 

player. I notice that one channel is 
substantially weaker than the other. 
When I adjust the balance control all 
the way to the right and then to the 
left, the left channel does not match 
the right channel in volume. Also, when 
the volume control is turned all the way 
down, the right channel still is heard 
"loud and clear" if the balance control 
is adjusted to favor that channel. The 
left channel remains quiet. I know that 
both channels should remain quiet when 
the volume is turned all the way down. 

What causes this peculiar behavior?- 
Gary De Bouver, Detroit, Mich. 

A. At this time I would not want to 
say that your cartridge has shorted out 
or if something else has gone wrong. 
Cartridges short out so rarely that I 

suggest you make some other checks 
before giving up on it. 

Do you have a mode switch acci- 
dentally set in its "mono" position? 

Are you using a Y connector to mix 
two channels into one for making mono 
recordings? This arrangement can result 
in the loss of separation on the main 
outputs of some music systems. 

Are there loose strands of wire short- 
ing "hot" leads in the tonearm's shell? 

Look for solder bridges or for loose 
strands of wire which can short between 
the terminals (under the table) which 
interconnect the leads from the tone - 
arm and the cables which feed the 
amplifier. 

If all these checks prove negative, 
see if you can borrow a cartridge known 
to be good. Insert it into your shell as a 
final check to see if separation returns. 
If separation has returned, the problem 
really is in your cartridge. I have seldom 
seen an occurrence. 

Cartridges and Load Resistance 
Q. I have just purchased a Sansui 

2O0OA tuner amplifier. It has provisions 
for both a 50 K ohm cartridge and for 
a 100 K ohm cartridge. My turntable 
is a Dual 1219 with a Shure M91 E cart- 
ridge. The recommended load impedance 
for the cartridge is 47 K ohms per chan- 
nel Which phono input should I use?- 
Carter Rhodes, Midville, Ga. 

A. You should use the 50 K ohm 
phono input for your 47 K ohm cart- 
ridge. This slight difference between 
what is called for by Shure and what is 
supplied by Sansui is negligible and 
cannot be heard. 

European Equalization 
Q. 1 often purchase imported phono- 

graph records, mainly from Germany and 
England. These discs would have the 

European equalization. My amplifier 
has RIAA equalization. Am I losing 
quality when playing back these discs? 
If so, is there any way to correct the 
situation?-Louis Hone, Montreal, 
Canada 

A. As far as I know, European discs 
are equalized just as ours are. There- 
fore, you should not encounter any 
problems in this regard when playing 
them. 

NOTE 
From time to time this column 

receives suggestions from readers with 
the thought that such suggestions would 
benefit other readers. The following 
is one such item: 
Dear Mr. Giovanelli: 

Sometimes an electrostatic speaker 
will produce audible output even though 
unconnected to a signal source. This 
output sounds like "snapping" or 
"crackling." 

This is caused by corona discharge 
from the high voltage supply for the 
speaker. It may take place within the 
speaker itself (The 2,000-6,000 volts 
are insulated by only 0.001 inch of 
air in the wiring or in the power 
supply.) 

Cause: high humidity, insulation 
breakdown, dust, cat hairs, etc.-any- 
thing that will provide a path for the 
high voltage to discharge or arc. 

Locating: in a dark room, look 
inside the enclosure. (No hands, please.) 
You will see the arc or a blue glow of 
discharge. 

Remedy: if the wiring has broken 
down, coat the wires and power supply 
components with high -voltage dope. 
(General Cement Company makes a 
product called Corona Dope.) 

If the arcing is in the speaker and 
if the speakers can be taken apart, do 
so. Clean the speakers with a lint -free 
brush or cloth. Do this in a dust -free 
room. 

In any event, let the speakers stand 
with the power disconnected for several 
days before getting into them. This will 
permit the high voltage to reduce to 
zero.-Captain John C. Wiles, Jr.,' 
Niceville, Fla. 

If you have a problem or question on audio, 
write to Mr. Joseph Giovanelli, at AUDIO, 
134 North Thirteenth Street, Philadelphia, 
Pa. 19107. All letters are answered. Please 
enclose a stamped self-addressed envelope. 

BOX 1000, ELKHART, INDIANA, U.S.A. 
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It does precisely what it's told. 
5dB 

Fréque cyresponse 37Hz to 

20 100 1000 
Frequency response (in anechoic room). 

Tone bursts at 500Hz. 1200Hz, 15.00e.:,Hz 
Virtually identical waveforms from signal generator above 
and speaker below demonstrate superior transient response. 

±3dB 

1.0( 20K 

The new 
ADC -XT 10. 

If you believe, as we do, that 
the ultimate test of any speaker is 
its ability to produce a true audible 
analog of the electrical signal fed 
to it, you'll be very impressed with 
the new XT 10. 

The XT 10 is a two way, three 
driver, system employing a newly 
developed ten inch, acoustic sus- 
pension woofer with an extremely 
rigid, light weight cone and a 
specially treated surround that 
permit exceptionally linear 
excursions. 

Matching the XT 10's out- 
standing low frequency perfor- 
mance are two wide dispersion 
tweeters that extend flat frequency 
response to the limits of audibility 
(see accompanying frequency 
response curve) and significantly 
improve power handling capacity. 

All three drivers are mounted 
in a beautifully finished, non - 
resonant, walnut enclosure. And 
in place of the conventional grille 
cloth is an elegant new foam 
grille. 

An extraordinarily accurate 
transducer, the XT 10 is charac- 
terized by very flat frequency 
response, excellent high frequency 
dispersion and extremely low 
distortion. Finally, it is distin- 
guished by outstanding transient 
response assuring exceptional 
clarity and definition. 

As a result, the ADC -XT 10 
rivals and in many instances, sur- 
passes the performance of units 
costing several times as much. 

But why not experience for 
yourself what a truly well behaved 
speaker sounds like. Audition the 
XT 10 at your ADC dealer now. 

For more detailed information 
on the ADC -XT 10 write: Audio 
Dynamics Corporation, Pickett 
District Road, New Milford, 
Conn. 06776. 

AOC Audio Dynamics 
Corporation 

Check No. 2 on Reader Service Card 



Tape Guide 
Herman Burstein 

Pan Pot 
Q. I would like a control that would 

permit me to use one microphone on 
Channel A or Channel B or both. I guess 
this would employ a pot which would 
gradually allow the signal to pass from 
Channel A, to AB, to B.-Louis Hone, 
Montreal, Canada 

A. If you have a stereo preamplifier 
cable of being fed from a mike, you 
can use its balance control as a panpot. 
Set the preamplifier to Morro and feed 
the mike in the normal manner, with 
the gain advanced to provide reasonable 
output with the balance control in the 
mid position. The outputs of the pre- 
amplifier can then be fed into your 
stereo recorder. The position of the 
balance control of the preamplifier 
will determine the apparent location 
of the microphone in the sound field. 

All of this assumes that your pre- 
amplifier has provisions for a micro- 
phone. The microphone should not be 
connected to a phono input because the 
frequency response of such an input 
is not flat. There will be considerable 
bass boost and treble cut. 

An alternative arrangement would 
consist of using a Y connector. One of 
the ends of the Y would be terminated 
in a receptacle which could accept 
your microphone. The other two ends 
of this Y connector would be termi- 
nated in plugs which could be connected 
to your recorder or mixer. Thus, we 
have a system whereby one microphone 
will feed into both channels of your 
recorder. By adjusting the relative 
levels of the inputs controls for these 
channels, we have a method for ad- 
justing the effective position of the 
microphone in the sound field. 

I think it would be difficult for you 
to obtain a special pan pot for use 
directly with high impedance micro- 
phones. Further, I do not like the idea 
of connecting a potentiometer directly 
into a microphone circuit. The adjust- 
ment of this potentiometer would result 
in the introduction of noise. 

R.f. Interference 
Q. Is there a practical method of 

shielding an audio system from r.f. 
interference? I am about 45 miles from 
a defense radar installation whose 

signals modulate very distinctly when 
my audio gear is operated in any mode. 
I also pick up radio dispatched com- 
mercial services. The problem, which is 
shared by my friends, is most noticeable 
on the high gain inputs such as phono 
and microphone. The noise is very 
bothersome when I am recording a 
program, because then I get the ex- 
traneous signal on the tape, and in 
addition pick up more interference 
during playback. -Stephen Bruce, Mt. 
View, Calif. 

A. To eliminate r.f. interference, 
you might try using small capacitors 
(roughly around 10 to 50 pfd) be- 
tween the input point of the audio 
signal and ground. However, the inter- 
ference might also be getting into 
your equipment at following stages, 
and it may be necessary to follow the 
same procedure at these later stages 
as well. 

Car Speaker Sound Level 
Q. I have an 8 -track car stereo tape 

player. There are two 4 -inch speakers 
in the front and two 6x9 speakers in 
the rear. The rear speakers are louder 
than the front ones. Could you tell me 
what is wrong?-Marion Segler, Gary, 
Indiana. 

A. The difference in level appears 
to be due to the fact that the rear 
speakers are more efficient. To cut down 
the level of the rear speakers, you 
can use L -Pads, obtainable from your 
local audio store or from electronic 
mail order houses. These pads usually 
come with instructions for mounting. 

Meters, Response & Heads 
Q. How does one set the VU meter 

so that it is reading the recording level 
properly? For my tape recorder, the 
adjustment can be made by turning a 
pot, but I have noticed that the reading 
varies with frequency even though the 
input to the circuit is kept constant. 
What is the best frequency to use? What 
should one see on a `scope connected 
to the output of the tape system when 
the recording level is set too high? 

What should be considered to be good 
frequency response (± 1 dB) of a good 
quality tape deck? 

Is there a book that explains inter- 
changeability of tape heads? Are they 
like phono cartridges in that the elec- 
trically similar types can be interchanged 
(e.g. one magnetic cartridge can be 
interchanged with another magnetic)?- 
William R. Lafferty, Wilmington, Del. 

A. An accepted way of setting the 
VU meter is to have the pointer 0 VU 
at a recording level such that a 400 Hz 
signal results in 1% harmonic distor- 
tion on the tape. Alternatively, you 
can purchase a test tape which contains 
such a signal, equate your recording 
signal level at 400 Hz with the test 
signal, and adjust the VU meter to read 
0. To equate the two signals, you 
adjust the recording signal until it 
produces the same playback output as 
does the test signal. If the recording 
level is too high and you are recording 
and playing a low -frequency signal, 
you should be able to see a distorted 
waveform on the 'scope. However, if 
your signal is a high -frequency one, 
you will still get a sine wave on the 
'scope, because the harmonic distortion 
products are outside the capability 
of the tape system. 

A high quality tape system should be 
able to provide response flat within 
approximately 1 dB between about 40 
and 16,000 Hz at 7' ips, and between 
about 40 and 10,000 Hz at 33/4 ips, 
along with high S/N and low distor- 
tion. The upper response limit can 
be considerably extended at both 
speeds if one is willing to let distortion 
rise and/or signal-to-noise ratio 
decline. 

Your question about interchange- 
ability of tape heads might better be 
addressed to a manufacturer of heads, 
such as Nortronics. In a general manner, 
I can say that tape heads are not 
interchangeable in the way that phono 
cartridges of the same type are. 

Tape Squeal 
I have been a victim of this hor- 

rendous defect of Scotch 203 for a long 
time and with three entirely different 
tape recorders. The squeal is due to 
"sticktion" of the lubricated tape sur- 
face to the small -diameter tape guides 
after they warm up a little. The fol - 
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Picture Your system on the tube. 
The Heathkit AD -1013 Audio-Scope-seeing is believing 

A professional -grade oscilloscope that visually moni- 
tors stereo and 4 -channel discrete and matrixed systems. 
Now you actually can see channel separa°ion, phasing, 
relative signal strengths, multipath reception, center tun- 
ing of receivers and tuners, and more. And in easy -to - 
build kit form you save virtually nundreds of dollars over 
what you would normally pay for an instrument this re- 
liable and versatile. 

Only the Heathkit Audio -Scope gives you triggered 
sweep for a stable, jitter -free trace withous constant re- 
adjustment. Inputs are provided on the rear pane of the 
Audio -Scope for Left -Front, Left -Back, Right -Front, Right - 
Back, and Multipath. Any of these inputs can be switched 
and observed on the cathode ra} screen, independently 
or in combination. 

In addition, a front panel input is provided for observ- 
ing any external source, permitting you to use the AD - 
1013 as a conventional oscilloscope for checking out 
malfunctions in various stags of your tape equipment, 
receiver, amplifier, tuner, tu'ntaGle, etc. A built-in inde- 
oendent 20 Hz to 20 kHz low distortion audio oscillator 

provides a convenient means of setting up and checking 
your 4 -channel or 2 -channel stereo system. Front panel 
controls are provided for frequency selection of the au- 
dio oscillator as well as controlling the amplitude of the 
generated signal. Outputs from the audio oscillator are 
located can both front and rear panels. Output voltage 
will not vary with frequency change. 

Cabinet -matched to the Heathkit AR -1500 Receiver, 
for obvious reasons, the AD -1013 nevertheless looks 
great and works great with any receiver or tuner having 
multiplex outputs. 

You can build the Heathkit Audio -Scope even if you 
have never built a kit before. Most components mount on 
or:e large, roomy circuit board - and point-to-point wir- 
ing is held to a minimum. At this low kit price, it's well 
worth your time. Because when it comes to an unbelieva- 
ble audio system, one picture is worth a thousand words. 

Kit AD -1013, less cabinet, 19 lbs., mailable ....199.95* 

ARA -1500-1, walnut cabinet, 8 lbs. 24.95* 

.: 
^.e1110. :. 

Peen., .00410 

_ J oar^rq,r ....._ wrera awr 

SPECIFICATIONS 
50.1013 SPECIFICATIONS - FRONT PANEL - Scope Input: Vertical Sen- 
sitivity; 25 mil:ivolts P-P;'cm, Input Impedance: 100 IC1. Frecuency Re- 
sponse: 5 Hz to 200 kHz l-3 dB. Audio 3.cillator Output: Rar.;e: 20 Hz 
to 20 kHz. Voltage Level: 2 mV to 3 volts (rms) (variable). Output Varia- 
tion .25 dB 20 Hz to 20 kHz. Output Impedance (front panel rack); Ap- 
proximately 6001:. Calibrator Voltage: 1.0 volt P -P 2±5%. Total Har- 
monic D:stortion: 1% or less. REAR PIIBEL - Oscillator Output Impe- 
dance: 600011. Multipath Input (Scope (Horizontal and Scope Vertical): 
Sensitivity: 25 mV P -P cm. Input Impedance; 100 kf'. Left Front, Right 
Front, Left Back and Right Back Inprts: Sensitivity: 25 mVP-P; cm. Input 
Impedance: 100k11. Frequency Fesp'mse: 5 Hz to 200 kHz, ±3 dB, 4 - 
Channel Input: Sensitivity: 1 volt P -P, cm. Input Impedance: 500011. 
GENERAL - Triggered Sweep Generator: Fange: 10 Hz tu 100 kHz. Power 
Requirement: 120 or 240 volts AO, 50í60- )1z, 15 watts with no accessory 
load. AC Outlet (on rear panel): Unswitcüed. Dimensions (overall): 51/e" 
Hx18i/2"Wx13'/"D. 

ATTENTION AR -'S AND AJ-15 OWNERS: In less than an 
eveninç you con add multipath provision to your equip- 
ment. The AR -15 Adaptor Kit makes your AR -15 or Ad - 
1 compatible with the AD -1013 above, or any DC -cou- 
pled oscilloscope, for observing multipath conditions 
which may be limiting the quality of your FM reception. 
Kit ARA -15-i, 1 lb., mailable 24.95* 

ATTENTION U.S. MILITARY PERSONNEL IN W. GER- 
MANY: All Heathkit products and catalogs are available 
at your nearest Audio Club. 

See !t at your Heathkit Electronic Center, or fill out coupon below. 

HEATHKIT ELECTRONIC CENTERS - ARIZ.: c- .x CALIS- 
-o iew, El Curcio Los Angele, P rnona Rrdc cod City Sa 

D; go (La Mesa) Woodland Hills Ct}_,±. De ve CONN.: Hart- 
ford (Avon); FLA : Miami (Hialeah); GA. Atlanta; ILL.: Chicago. 
Downers G'ove: IND.: Indianapol'.s; KANSAS: Kanus City (Mis- 
sion); MO.: Bal^'imore, Rockville; MASS.: Boston (Wel. e:vlsy). 
MICH.: Detroit; MINN.: Minneapolis (Hopkins); MO.: St, LOU 
N J.: Fair Lawn; N.Y.: Buffalo( (Ar heret), New York City, Jericho: 
L I.: Rochester; OHIO: Cinch-ina'i (Wcudlawn), Cleveland: PA.: 
Philadelphia, Pittsburgh; R.I.: Providence (Warwick); TEXAS. 
Dallas Houston; WASH.: Seattle: WIE.: Milwaukee. 

World'; largest 
selection of 

electronic kits 
SEND FOR 

FREE CATALOG 

HEATH COMPANY, Dept. 41-10 
Benton Harbor, Michigan 49022 

Please send FREE Heathkit Catalog. 
Enclosed is $ 

Please send model 

Schlumbar9ar 

, plus shipping. 

Name 

Address 

City State Zip 
'Mail order prices; F.O.B. factory. HF -276 

1 

1 

J 
ere Y. 
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