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easy S.E.X.*

Single ended amps and speakers for $350!

Before you take the plunge, spending big
bucks to learn if single ended amps are for
you, only to find you need to spend even
more money on efficient speakers, you
can try a whole single ended system on
your talented ears for $350 (plus shipping,
WA residents incl. 8.1% sales tax.)

ing lots of modification ideas, from simple
capacitor bypasses to high performance
output transformer upgrades and detailed
circuit mods

You already have efficient speakers? (the

S.E.X. amps work great with Lowthers)
That's fine, we'll sell you a basic "amps

The Single Ended

The SEX. kit of parts includes the following:

only" kit for $320
(plus shipping and

eXperimentation kit
contains the basic
parts and instructions
to build a pair of great
sounding parallel sin-
gle ended 2 watt
monoblock amplifiers
and a pair of effi-

-Basic parts for two parallel single ended monoblock amplifiers,
ustng two 6N dual triodes per channel. with power supphes.
Includes two laser cut 10”7 x 6" chassis top plates with cutouts
for mounting transtormers. tube sockets and other hardware,

- Four 5" aluminum cone fuil range drivers, two for each channel
- Manual, including plans for speaker baflles, suggestions for
chassis bases, and simple by the numbers” amplifier
construction directions.

WA resident sales
tax )

So make sure your
first experience
with S EE. X *is alow
risk one. Get a
S.E.X. kit!

cient, full range one way speakers. The
builder need only supply lumber for baf-
fles, bases for the precision laser cut chas-
sis top plates, and their favorite flavor of
wire and solder.

Future issues of VALVE will encourage
experimentation with the basic kit, publish-

Call 360-697-1936.
ELECTRONIC TONALITIES
P.O. Box 2786, Poulsbo, WA 98370
* Single Ended eXperimentation

AR, )
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special issue: Dave and friends
design and build a double 6DN7
push-pull amplifier
with transformer input

it Totk
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i

The big daddy of rectifiers -
an Allis-Chalmers steel-tank mercury-arc rectifier
- for that special project-
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the new format

OK, [ think we have something good going
here. Dave suggested [ try the new Microsoft
Publisher 97 to produce this issuc. Man, this
is a nice program.
In an effort to bring our quality up to the
level of our friends at SP and VTV, this issue
is a major revamp. New, more readable fonts,
a little copy protection in the form of the Mr.
Bottlehead watermark, and some improved
graphic stunts.
To celebrate this change we bring you an-
other special project issue. If you keep up
with the hardest of the hardcore DIYers, you
know that the some of the hottest develop-
ments in the past few months revolve around
the use of interstage transformers. Yeah, |
know, some of you are shaking your heads,
but, as usual, a little ‘modern technology’
applied to this technique from the early days
of radio yiclds some pretty cool results.
“Full Track” has given us another very thor-
ough article on the design rationale and
actual construction of a low cost IT coupled
amp, using one of our favorite “unknown”
tubes, the 6DN7.
This is the start of what I think will be an
interesting chain of developments over the
next few months. We have some pretty inter-
esting circuits coming your way.
Paul is helping me considerably in designing
an SE 805 amp, we have some PF designs that
seem to rival SE (did I say that?), and 1 am
pushing to get a couple of interesting SEX
amp conversions in to the next issue or two.
Think 684 and 300B. Then there’s George’s
circuits to boot!
For speaks we have some inleresting
thoughts on tapered pipes coming up soon,
and we'll be getting an early look at the hot
new cabinet kit from the Lowther Club of
America.

Stay tuned for more fun,
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did you just tune in?
here's what's
happened so far...

Back issues

Volume 1 - 1994 issues - $20

a Williamson amp; Dyna Stereo 70 mod bake-
off, converting the Stereo 70 to 6GHS's; a
QUAD system; triode input Dyna Midll; Mkil
vertical tasting; smoothing impedance curves;
Altec A7; Ampexes Nagras and ribbon mikes;
Triophoni, a 6CK4 amp; audio at the 1939
World's Fair; books for collectors and builders;
V.T. vs. RMA. cross reference; FM tuner tube
substitutions; Big Mac attack - the Mi200; 6L6
shootout; a vintage "audessey”; more FM
tuner mods; vintage radio mods; Heathkit recti-
fiers; PAS heater mod.

Volume 2 - 1995 issues - $20

Rectifier shootout, tube vs. solid; FM 1000
recap and meters; single ended 10 amp; triode
output W-4; Optimus 990 - speaker for SE?;
star grounds; tuner shootout; Living Stereo,
vinyl or CD?; World Audio SE integrated; firin'
up - smoke checking; Brook 12A schematic;
6C33 vs. 3C33; Heathkit power transformers;
6B4's + Magnequest = SEcstasy; W5 mods;
triode operating points; Dyna restorations;
Marantz 7,8 and Scott LK150 impressions;
hackable vintage gear; Quasimodo - PP 805
amp; restoring a Scolt 340 in 75 minutes; a
dream system for 78's; cariridges and styli for
78's; Restoring a Lowther, Part 182; easy tube
CD output hack; 6ERS phono preamp; 304TL &
450TH SE operating points; hypothetical DC
ESL amps.

What we hope to have in 1996 (§25):

Single Watt, Single Tube, Single Ended, an
amp for Lowthers; the Vintage Speaker
Shootout of 1996, QUAD vs. Lowther, vs. A7;
the Voigt Loudspeaker, the Single Ended eX-
perimenter's kit; cathode coupled SE 6AS7
amp; how to build the Superwhamodyne; re-
foaming AR woofers; mesh plate tubes; re-
building QUADS; QUAD amp filter surgery,
single gain stage amps, the Brookiet, a choke
loaded PP 6080 amp, transformer coupled PP
6DN7 amp, and a whole lot more!
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Lowther

The only authorized source of |
Lowther drive units in the USA

e  Superior “A” Series

e Alnico Magnets

e Budget “C” Series

e 8 or 15 ohm option

e Cabinet plans available

o  Perfect for use with all vac-
uum tube amplifiers, includ-
ing the lowest powered
single-ended units

e Optional silver voice coils

e  Medallion Il rear4oaded horn
speaker cabinets

s Full Size Plans for MAUHORN
MkIV&MkYV ‘

-Coming Soon-
MAUHORN Signature One
Speaker Cabinets, will take PM6A, |
PM7A, PM2A & PM5A drivers

For more information, contact:
LOWTHER CLUB OF AMERICA
P.O. BOX 4758
SALEM, OREGON 97302
VOICE/FAX (503) 370-9115
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double push-pull fun
with the GDN7

The full-track mono guy does the push-pull
thing with his favorite tubel

by David Dintenfass

TechnicalConsultants:George Wright, Paul
Joppa

© 1996 by David Dintentass, all rights re-
served. Reproduction by any means without
prior wrilten consen! of the author is prohib-
Ited.

et me say right now that I'm incredi-
bly happy with my one-watt, single-
ended 6DN7 amp (see the January
issue of VALVE). I see no reason for
any more power when driving my Lowther
PM6-A in Acousta cabinets. On the other
hand, a few more watts would be nice when
driving slightly less-efficient speakers.

Rather then trying to pour more testosterone
into my single-ended 6DN7 design, [ decided
to go push-pull. I wanted an amp that was
cheap and easy to build, yet one that was a
little on the oddball side. What I ended up
with was a happy little four-watt power amp
that sounds pretty damn good. And while it
doesn’t have quite the low-level detail and
dynamics of a large single-ended amp, it does
have a very smooth sound and extremely low
distortion.

my favorite tube

As you may recall from my last article, my
favorite family of tubes are the asymmetrical
dual triodes used as combined vertical oscil-
lator/amplifier in late 1950s television sets.
The 6DN7 is one such tube-—and what
makes the 6DN7 attractive to audio cheap-
skates is its rather high plate resistance of
2000 ohms. Such a high plate resistance,
while not uncommon for small power pen-
todes, is rather unusual for power triodes.
What this buys you is the ability to use all
those little 8-10K plate-to-plate output
transformers that nobody else wants.

“Tis a sad fact indeed that by the time good
output fransformers were available in the
1950s and early 60s, only a few lunatic
hobbyists (and practically no commercial
manufacturers) were building triode amps.
Consequently, fen-to-fifteen watt 2A3-
friendly vintage iron (characterized by a
5000-ohm plate-to-plate primary) is nearly
impossible to find. And priced accordingly.

Using a pair of 6DN7s lets us avoid the
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madness. At least for now—Ilike all television
tubes, eventually the supply will dwindle and
prices will inflate beyond reason (and don’
count on Svetlana to tool up for a Russian
6DN7 anytime soon). So while I hesitate to
sing praises of my favorite affordable small
triode, I am reasonably convinced that most
of you reading this do not have speakers
efficient enough to justify building one-watt
SE or four-watt PP 6DNT amps. Hint. If you
really want to build the four-walt amp, build
a pair of Dan’s Whamodynes fo go with
them.

Of course, if prices should inflate, you can
always use the 6F]7. This tube uses a 12-pin
duodecar base (unlike the 6DN7, which has
an octal base). Personally, I like
“compactron” tubes so ’'m inclined to build
the final version of this amp using 6IJ7s.

Another nice thing about the 6DN7/6F]7 is
that you get a small-signal triode in the same
envelope. While this keeps the tube-count
down in single-ended designs, it gave me a
chance here to go with two stages of push-
pull amplification (more on that a bit later).

finding output iron

To sniff out suitable iron, look for anything
with a push-pull pair of 6V6s. That includes
small hi-fi amps from the late 40s and early
50s and plenty of off-the-shelf commercial
and broadcast gear up through the late 50s.

Chances are this type of stuff has a trans-
former with an 8K or 10K plate-to-plate
primary. Either is perfectly adequate for the
6DN7/6H7.

Now before we jump headlong into discus-
sion about tranformer loading, it's important
to draw a distinction between loading for
single~-ended amps and for push-pull amps.

For a single-ended output stage, it's good to
foad the tube at 2.5 to 3 times its plate
resistance. For push-pull however, heavier
loading (say, at twice the plate resistance) is
often used since the push-pull topology can-
cels the second harmonic distortion that
results from heavier loading. Happily, this
means we can be less fussy about output iron
for our little 6DN7 push-pull project.

If you're technically-inclined, check out the
related sidebar on tube loading, courtesy of
fellow boltlehead and "resident smart guy”
Paul Joppa.

I scavenged my output transformers from a
pair of scrapped-out Magnecord PT6-] tape
recorders from the early 50s. Since I had seen
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seen the SAMS Photofacts on this unit, I knew
it had a 10K plate-to-plate load (I also mea-
sured it with an impedance bridge, taking
care to terminate the secondary with the
proper resistance). The only drawback is that
it doesn’t have an &-ohm tap. But it’s got a
4-ohm tap, a 16-ohm tap, and a 600-ohm
tap.

Before you copycats follow my lead, be ad-
vised that not all Magnecords had push-pull
outputs. By the mid 50s, Magnecord made
consumer versions of their broadcast decks
(often in red or brown cases) which had
considerably cheaper electronics with
cathode-follower outputs. Only the broad-
cast models had push-pull transformers
since they were designed to drive broadcast
lines or a monitor speaker.

Another place to look might be some console
radios from the late 40s and early 50s. These
often had 6V6 outputs. While I'm not recom-
mending that you trash good units, broken-
down examples are often found in thrift-
stores and at some of the larger radio swap
meets.

Even some 6L6 gear (such as the HH Scott
99D integrated mono amps) had output
transformers with 8K primaries. Others,
however, used transformers with 6600-ohm
primaries, so do your homework before re-
moving parts.

The idea here is to find decent iron, but don’t
waste your time and bucks looking for the
spectacular vintage iron (UTC and Peerless
units, for example). Since flea-power push-
pull designs don’t push the transformer core
near its saturation, linearity should be rea-
sonable even with standard, off-the-shelf
transformer—provided of course, that the
output iron isn’t truly wretched.

Besides, what do you care if the high end
starts rolling off at 15 or 16 kHz? Unless
your amp uses lots of feedback, amplitude
flatness in the 20 to 40 kHz range is not
required for routine listening pleasure. In
fact, extended frequency response became
necessary only when high-feedback ampli-
fiers became popular in the 1950s—and only
then to ensure stable amplifier operation.

Now if you're a bass freak, you may find that
low-end response may suffer with cheaper
transformers. There simply may not be
enough iron in them. Remember, you need a
certain amount of inductance (determined

(Continued on page 7)
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Double push-pull amp
specs (16 W load)

0.7%

(1 watt)
5%

{4 watts)

2.5%

(1 watt)
20%

(4 watts)

Better
than 80

enced to
one-watt
output

27 dB
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Loading output tubes
by Paul Joppa

In single-ended operation, the maximum power is obtained
when the plate load is twice the plate resistance. Generally, a
lighter load is used (say, three times the plate resistance)
since it reduces distortion significantly while reducing power
very little. Since the distortion is mostly second harmonic,
which is canceled in push-pull, heavier loading (typically, twice
the plate resistance) is acceptable with push-pull. As long as
each tube conducts at the most negative grid voltage, it
remains in class A. For the "reference” operating point (see
my previous article in VALVE), even a perfectly linear tube is
not cut off until the load resistance is reduced to 1.58 times the
plate resistance. For the 6DN7, this suggests 8K as the ideal
load, with a load no heavier than 6.3K; at the other extreme,
loads as light as 10-12K are acceptable, with minimal loss of
power.

But it gets tricky here. Tubes are not really linear devices—in
other words, they don't always follow the simple Child's Law
with constant mu for varying voltage and current. All triodes, to
a greater or lesser extent, show a bunching up of the plate
characteristic lines at low current and/or high voltage. This
means you can reduce the plate load resistance even further
without leaving class A by an amount that depends on the
tube's linearity. Or you could raise the plate voltage and
reduce the current but still keep the same load resistance.
Either way, the circuit will begin to behave like class AB
without actually leaving class A. In a single-ended
configuration, this produces lots of second-harmonic
distortion, so it's a bad thing. But in push-pull, it means more
efficient operation and more power output—a good thing!

Of course, like class AB, the full-power average current
exceeds the quiescent current by a larger margin so bias
stability becomes important—in extreme cases requiring the
use of fixed bias.

Now back to the 6DN7. To retain the advantages of cathode
bias and stay out of this quasi-class AB region, you don't want
to go much lower than a 6-8K load (plate-to-plate), and 8K
would be ideal for a 2K plate resistance. But remember, that
resistance is spec'd at 250 volts and 40 mA. When you run the
6DN7 at 300 volts and with less plate current (about 30 mA),
the plate resistance is higher—at least 2.3K and probably
more, so a good plate load might be pretty close to 10K. In
practice, I'd expect a wide range to work fairly well, probably §

anything between 6K to 15K. -]
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(Continued from page 5)

by the number of turns and the size of the
core) to ensure adequate bass response and to
keep the core from saturating at low frequen-
cies (which causes distortion).

One way to prevent this is to go easy on the
coupling caps. Far too often home-brewers of
the “bigger-is-better” school will toss in a pair
of 1.5 mF coupling caps in a design where the
maximum value should be 0.05 mF. If you kill
the extreme low frequencies before they hit
the output transformer, you’ll make the am-
plifier a lot more stable.

Now sometimes expensive transformers are
necessary. For instance, when I built a micro-
phone preamp a few years back, | shelled out
for some Jensen input transformers, and they
were worth every penny.

But you've got to keep this in perspective.
Microphone transformers are special-
purpose widgets that have things even the
best output transformers don’t need—triple
mu-metal shields, electrostatic (Faraday)
shields between windings, and nickel-alloy
cores. With small push-pull output trans-
formers, all an expensive price-tag usually
ensures is more careful assembly and inter-
leaved windings. Single-ended transformers,
on the other hand, require careful air-
gapping and a huge core to provide enough
inductance, plus a lot of interleaving to ensure
good high-end response with such a large
core. And with the exception of “boutique”
transformers (most of which are designed for
single-ended applications and sometimes fea-
ture silver wire and other exofica), there’s
very little difference in the raw materials
used.

budget push-pull

’m convinced that you can build a wonderful
little push-pull amp with modest output iron.
In fact, one of the finest amplifiers I've ever
heard was a Brook 12A—and If you ever saw
how one of these little ten-watt wonders was
assembled, you’d understand what I’'m saying.
The Brook was a garage-built amp. 1t used
nothing exotic. No silver wire, no copper
chassis, no fancy transformers. You could
build one of these yourself. And it had a rather
small, pedestrian output transformer—almost
certainly a standard-issue item from one of
the big transformer makers.

1 believe the secret to the Brook was the
combination of a low-feedback, push-pull
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low-mu triode design and a good driver
circuit (which used a tapped choke in the
ten-watt model). While some might argue
that the Brook’s good sound was due more to
the use of direct-heated triodes (a pair of
2A3s) than anything else, 'm not yet con-
vinced. Incidentally, now that famous tapped
choke used in the Brook is again being manu-
factured (thanks to Mike Lafevre at Mag-
nequest), expect more "Brook inspired” amp
designs in future issues of VALVE.

circuit topology

Given my interest in vintage broadcast gear, 1
decided to use the pair of 6DN7s in a double
push-pull stage and an interstage transformer
for a phase-splitter to feed the first half of the
6DN7s.

To drive the interstage transformer, [ origi-
nally used a single 6]5 metal triode in tradi-
tional plate-coupled configuration, with a
small amount of negative feedback injected at
the cathode. After experimenting a bit, 1
realized | didn't need the extra sensitivity that
6]5 provided—all it did was add noise (and
reminded me just how microphonic 6J3s can
be). So 1 decided to abondon the 6]5 stage and
simply drive the input of the interstage trans-
former directly. As it turns out, this works
very nicely.

For unbalanced inputs (for example, from the
output of a typical preamp), ground one side
of the interstage primary. Since the primary
of the interstage is 10K, be sure your preamp’s
output impedance is 10K or less.

Due to the balanced nature of this design, the
distortion is quite low without global feed-
back. If you want to add it, you can put a2
100-chm resistor in series with the ground
side of the interstage primary (see schematic)
and inject the feedback from the 16-ohm
transformer tap via an appropriate feedback
resistor (start with 47K, but you’ll need to
experiment for best results). Don’t forget o
ground the common tap on the outpul lrans-
former secondary if you add feedback.

For balanced inputs, connect the ground
shield on your input cable to the ground bus
and connect the hot and neutral inputs to the
interstage primary. If your balanced feed
needs to see something less than 10K, shunt
the primary with an appropriate resistor (for
example, 600 ohms to terminate a 600-ohm
balanced line). Forget about global feedback
with the balanced configuration—there really
isn’t a good way to add it.
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why the interstage iron?

In any push-pull amp, the phase-splitter (also
called the “inverter”) is a critical component
since it sets the balance for the push-pull
stage. A phase-splitter can be a passive device
(a transformer) or an active device (a vacuum
tube).

The ubiquitous C2thodyne (sometimes called
a split-load inverter, or concertina inverter) is
an example of an active inverter which usesa
single triode stage. This takes advantage of
that fact that in a single gain stage, the signal
developed across a cathode resistor is out-of -
phase with the signal across the plate resistor.
For vears, controversy raged over whether the
Cathodyne maintained its balance at high
frequencies—one camp argued that the
higher impedance of the plate circuit is more
sensitive to stray capacitance, thus introduc-
ing high-end rolloff and consequent phase
shifting. Another camp maintainted that any
imbalance of this nature was automatically
corrected (the exact reason why is beyond my
understanding). .

still, the Cathodyne inverter was enormously
successful. It was cheap, it was easy, and it
worked quite well most of the time. You'll find
the Cathodyne inverter used in many of the
classic hi-fi amps. Typical front ends used a
dual medium-mu triode (6SN7 or 12AU7) or
a pentode/triode tube (6AN8 or 7199) to
provide initial voltage gain before splitting
the signal at the second half of the tube.
When amp designers pinched pennies (for
example, David Hafler of Dynaco fame), the
output of the inverter went directly to the
output tubes. Other amps, such as the classic
Williamson (and Heathkit variants) inserted a
push-pull driver stage between the inverter
and output stages, usually, a 6SN7.

As | mentioned, phase imbalance due to poor
inverter design means that at some frequen-
cies, one side of the push-pull stage is fed too
much (or too little) of the input signal, caus-
ing distortion. And while this is minimized in
the better designs, an active phase-splitter
does require an extra tube and associated
components. In contrast, a transformer
phase-splitter has consistent balance that
doesn’t degrade over time. But there’s no free
tunch. As well see, finding a good interstage
transformer is not a trivial task.

about interstage
transformers
Dating back to the 1930s, many commercial
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and broadcast amplifiers used multiple push-
pull stages or a combination of single-ended
and push-pull stages. Older triodes didn’t
have a lot of voltage gain, so interstage trans-
formers were used. Given that transformers
can match impedances easily, they could pro-
vide an optimal plate load for a preceeding
gain stage, then step up the voltage for the
following gain stage without loading the grid
of that tube. In other words, “frec” voltage
gain, which meant fewer tubes (which were
very expensive in the early days).

For battery-powered radio equipment, fewer
tubes meant cheaper radios, with less battery
drain. And since transformer-coupled stages
don’t need plate resistors, yet another source
of wasted power was eliminated.

Interstage transformers simplified amplifier
design and ensured durability. Which is why,
for example, jukebox amplifiers from the
1930s and early 40s used them. Typical con-
figuration was a simple four-tube amplifier
using a 56 to drive a pair of 2A3s through an
interstage transformer (the fourth tube was a
usually a 5Z.3 rectifier). ,

Before we go any further, keep in mind that
we’re speaking here of interstage transform-
ers for audio-frequency circuils. For radio-
frequency circuits (such as the RF and IF
section of your typical AM or FM tuner),
transformer-coupled stages are pretty much
the only way to fly—and have been in contin-
uous use for these applications right up to the
present day. That’s because at high frequen-
cies, interstage transformers can be made
small and cheap, with powdered iron cores.
And they can be easily tuned to pass only
certain frequencies.

now here’s the rub

Sounds too good to be true, doesn’t it7 Well,
there were (and still are) some serious con-
straints. Good audio-frequency interstage
transformers are difficult to manufacture.
Early designs were simply awful, with limited
frequency response and lots of distortion.

Later, when good iron and improved vacuum
tubes were available, interstage transformers
and multiple push-pull stages were used in
broadcast gear since harmonic distortion
(mostly the second harmonic) and hum are
canceled at each push-pull stage. And nothing
couples a single-ended stage to a push-pull
stage (or a push-pull stage to another push-
puil stage) quite as elegantly as an interstage
transformer. So long after the battery-
powered radios of the 1920s were gone,
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widespread use of high-
level 600-ohm balanced
{ lines whenever an audio

ICapacitors

Resistors*

Output

transformer

nterstage
ransformer

Tubes

" For lowest distortion, use
1% resistors
where noted

0.047 mF/400V film (2)
100 mF/50V electrolytic (2)
10 mF/400V electrolytic (2)

39K (1%) 1/2-watt (2)
1.8K 1/2-watt (1)

100K (1%) 1/2-watt (2)
470K 1/2-watt (2)

1K 1/2-watt (2)

220W 2-watt (2)

2 Meg 1/2-watt (2)

100W 2-watt linear pot (1)

8-10K plate-to-plate,
10 watts

10K~90K (1:3) nickel-core
Antique Radio Supply
part no. PT-157

6DN7 or 6FJ7 (2)

signal traveled from point
A to point B. Such balanced
lines made possible the use
of long, unshielded runs of
twisted-pair telephone ca-
ble for program distribu-
tion.

Of  course, broadcast
equipment was designed
primarily for reliability—
distortion specs and gen-
cral fidelity of this gear did
not keep pace with the
explosive growth of the
commercial hi-fi scene by
the mid 1950s. While in-
terstage transformers kept
the parts count low and the
reliability highin the world
of broadcast amplifiers, the
times were a-changing...

On the post-war commer-
cial hi-fi scene, interstage
transformers went the way
of the buggy whip. As
power pentodes and
tetrodes became popular in
the early 1950s, interstage
iron wasn’t needed since
the new crop of power
tubes were far easier to
drive. That’s because only
a very small voltage swing
is required on the grid of a
pentode or tetrode to effect
a significant change in
plate current—unlike low-

gone, interstage transformers were still
around.

Multiple push-pull

Related to the discussion of interstage trans-
formers is the use of multiple push-pull
stages. In the early days, the easiest way to
design such stages was to use interstage trans-
formers, though later on, multiple push-pull
stages were RC-coupled.

Back at the radio station, multiple push-pull
stages were often used to ensure rugged,
reliable service and to reduce hum and
second-harmonic distortion. Hum-reduction,
in fact, was a way of lite in the technical side
of the broadcast business and influenced the
design of just about everything, including the
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mu triodes like the ZA3, where vou need huge
voltage swings to vary plate current.

With the exception of the 6AS7, even the
hard-core DIY fanatics weren’t using inter-
stage transformers. You could get better tran-
sient response-—without an extra chunk of
expensive iron in the signal path--with a
well-designed active inverter stage. And if you
wanled to use feedback to extend frequency
response and lower distortion, forget about an
interstage transformer. The additional phase
shiff incurred with two transformers in the
signal path made feedback exceptionally
tricky and amplifier performance highly
load-dependent.

Incidentally, if you're curious about the 6AS7
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4-Watt Double Push-Pull 6DN7 Amplifier (one channel)

1/2 6DN7
(power section)
1/2 6DN7 \ ¢
(smalil-signal section)
—®
100K
1%
For 10K unbalanced input, L
connect signal hotto pin 2 2 ‘ 100 uf 100Q T2
and signal ground to ® 2W
pins 1 and 3 . .
For 10K balanced bridging . | >
input,connect as shown 3 — 100 pF
For balanced 6002
terminating input, connect 4 100K
6200 resistor across pins 2 1%
and 3 -—a
2
J
6.8K
MV )
10 [,lF e
450vde T
‘ 550 vCT 300 Ve
Mot e 5Y3 5-26H 8H NOTES
120 mA 120 mA 1 Inrush limiter thermistor
(100Q cold, 1Q hot)
p
2 If swinging choke is not
- ilable, use another 8H
10 uF 10 uF available, j
T~ smoothing choke
Neutral o 450 vde 450Vdc 100K
............. / 3 For T1, use 10K/90K (1:3)
po ® - - nickel-core interstage
Ground time-delay b 30 Vde ) (Antique Radio Supply PN PT-157;
5V contacts 4 For T2, use output xformer with
an 8K or 10K plate-to-plate primary
10k S 1004F (80 mA dc current)

Copyright (c) 1996, David Dintenfass, all rights reserved.
Reproduction by any means without prior written consent of the author is strictly prohibited.

10 october 1996
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8 In some cases, adding a

1 uF film cap across the output
xfarmer primary may improve
high-frequency response
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(which enjoyed a brief popularity in the late
40s/early 50s), see the McProud articles in
Volume 1 of Old Colony’s Audio Anthology
reprint.

Modern interstage
transformers

Today, it’s nearly impossible to find good
interstage transformers, particularly ones that
can drive a pair of low-mu triodes directly.
This has to do with the number of turns
required, the small wire size, and the need to
have enough iron to avoid saturating the core
with plate current.

Most interstage fransformers are single-
ended (with a tapped secondary), so core
saturation is always a concern. With unbal-
anced dc on a fransformer winding, the core
will saturate (introducing terrifying amounts
of distortion) without an air gap. And using
an air gap lowers the primary inductance,
which forces the transformer designer to use
lofs more tron. And so on.

Core saturation is not as problematic with
microphone transformers since normally,
there’s no dc bias on the input of a micro-
phione transformer (we’ll skip discussions of
phantom powering for condenser micro-
phones at this point). However, you can still
saturate the core with a strong audio signal,
particularly when there’s lots of low-
frequency information.

Today, the almost non-existent demand for
good interstage transformers makes them ex-
ceedingly expensive. Most of the people mak-
ing single-ended output transformers cannot
wind interstage transformers. The tiny wire
size and the sheer number of turns involved
requires costly, specialized equipment. As of
this writing, the only people stateside who can
probably wind a decent interstage trans-
former are Jensen Transformers. In my opin-
ion, they also make some of the world’s best
microphone transformers and they make
some pretty neat tube-to-line output trans-
formers too (but nothing large enough to
drive speakers). However, I'm not sure they
make anything that operates with dc bias
(such as an inlersiage transformer would
require).

It you're serious about custom-wound inter-
stage transformers, another vendor to con-
sider is Sowter Transformers of Ipswich, Eng-
land. Like Jensen Transformers over here,
Sowter has an incredible reputation among
British studio engineers, particularly with
regard to microphone fransformers.

VALVE

Sowter makes all sorts of audio and power
transformers too, and their company litera-~
ture says that they make custom interstage
units as well. Sowter’s prices are reasonable
(even with the added hassles of currency
exchange).

A few of the Japanese high-end transformer
makers have interstage unit available. How-
ever, they are extremely costly and are rather
large units designed for driving high-power
friodes.

let's use the cheap stuff

1 figured if I was going to design an amp with
an interstage transformer, I wanted to find an
inexpensive, off-the-self item so those of you
reading this could build this amp too. That’s
why I decided to use the world’s most afford-
able interstage transformer. Didn’t know
there was such a thing, did you?

Check out the Antique Electronic Supply cata-
log. They have a deluxe replacement-grade
interstage unit with a nickel core for $12
(they have an iron-cored version for $9). This
is a pretty standard interstage unit with a 1:2
overall turns ratio (that’s a 1:9 impedance
ratio) with a centertapped secondary. This
transformer is designed for a split 90K termi-
nation (45K from each leg of the secondary to
the centertap) to provide a primary
impedance of 10K.

Both types are made in Mexico and were
designed for the antique-radio crowd, not
hi-fi people. Feeling flush at the time, 1 de-
cided to pop for the $12 nickel-cored version.
As it turns out, this transformer isn’t bad—if
you don’t overload il. This means not putting
anything more than 3 mA or so on the
primary—even though the catalog lists maxi-
mum dc on the primary at 10 mA (which is
probably okay for the iron-cored version).

Nickel cores are often used in small-signal
applications since they give better low-level
linearity. Nickel (or more precisely, the spe-
cial nickel alloy used for transformer lamina-
tions) has far better permeability (and less
residual magnetism) than the standard trans-
former iron. In simplistic terms, this means
that as the magnetic flux in the fransformer
core changes direction--which it will, given
that we're feeding an ac signal into the pri-
mary—there’s less residual magnetism to
overcome (less hysteresis) with markedly bet-
ter linearity. That means less distortion.
(Unfortunately, a nickel core also saturates
much more readily, which is why you won’t
find this material used in output iransform-

12 october 1996



Capacitors '

Chokes *

Transformer’

Time-delay
relay

Tube

' Two of these caps are on the ampli-
fier chassis

! swinging choke isn’t available, use
two smoothing chokes

P Ratings are for stereo power sup-
ply; also, note that each 6DN7
heater draws 0.9 amps—use trans-
former with adequate 6.3-volt wind-
¥f using a capacitor-input power
supply, use 500 VCT power trans-
former

=221 150 volts on the plate.
] This yields a plate cur-
1 rent of 8 mA. When 1

powered on for the first

10 mF/400V oil or time, the amp sounded
electrolytics (4) terrible.
120 mA 5-25 Henry With some trepidation,
A I hauled out the old
swinging choke Heathkit AA-1 distor-
120 mA 8 Henry tion analyzer and mea-
smoothing choke sured 30 percent inter-
modulation distortion,
550 VCT @120 mA, |even at reduced levels.
5 Vac @2A, Since the distortion did
6.3 Vac @ 4A not vary much with in-
put level, 1 guessed
Normally-open 30- (correctly, as it turms
second delay with out) that I was saturat-
110-125 Vac heater ing the interstage trans-

(Amperite 117NO30)
5Y3 (1)

former primary with
too much plate current
from the 6)J5 circuit.
Subsequently, I reduced

the plate current to 3
maA by changing the 6J5
cathode resistor to 2.2K
and lowering the plate
voltage to 135 volts. Al-
though this worked, I
decided to abondon the
6]5 entirely. It’s nice to
no longer worry about
dc bias on the interstage
primary!
component

selaction

As | mentioned earlier,
my push-pull amp is
essentially two mirror-

ers.)

For this application, we can get away with a
cheap interstage transformer since we’re not
using it to drive output tubes directly—
rather, we’re using il to drive the driver tubes.
This avoids the possibility of saturating the
core with audio from a high-level driver stage
(something which is a real concern if you use
an interstage transformer to drive a pair of
2A3s).

However, you must take extreme care not
saturate the core with any plate current from
a preceding gain stage. More than a few mA
of dc plate current on the primary will get you
into trouble. In my original prototype, 1 used
a 6]5 circuit with a 1K cathode resistor and
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image copies of my
single-tube, single-ended 6DN7 design fea-
tured in the January 1996 issue of VALVE
with some refinements. For one thing, I dou-
bled the size of the coupling caps to improve
low-end response (now that we have a push-
pull transformer, we can expect improved
bass response). Secondly, 1 lowered the plate
supply a bit, from 330 to 300 volts to reduce
plate dissipation on the output section of each
tube.

1 also opted to stick with cathode bias. With
fixed bias, you can squeeze more power from
the output tubes, but the potential for disaster
is very great should the bias supply fail, and
bias balance is far more critical and must be
readjusted as the output tubes age. Cathode
bias, on the other hand, is pretty much self-
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balancing and generally produces less distor-
tion for a given amount of power.

1 did include a dc bias-balance pot to mini-
mize hum (My friend Pete Peters has sug-
gested that this may also reduce THD, but only
if the driver stage has near-perfect balance).
To set the dc-balance pot, short the amplifier
input, then adjust for minimum hum at the
output. Note that unless your speakers are
incredibly efficient (and you’re in a quiet
room), you may need to use headphones to
hear any hum.

For icing on the cake, you can add a 20K
balance pot to feed the plate resistors in the
first push-pull stage. If you have a harmonic
distortion analyzer, you can feed a test signal
into the amp and adjust the ac balance of the
driver stage for minimum distortion. Thisisn’t
necessary, however, and I didn’t include this
feature in my prototype unit since I used
one-percent plate resistors. (if you include
this pot, reduce each plate resistor from 100K
to approximately 90K.)

power supply

This was pretty straightforward, and designed
with an eye toward simplicity and long life. It
also requires virtually no maintenance. It’s a
conventional choke-input supply with a few
twists (all credits for the twists belong to
George Wright, who suggested them).

There’s a stock 117-volt normally-open time-
delay relay. This turns on the 5Y3 filament
after 30 seconds to delay application of B+ to
the tubes. There’s also a small thermistor on
the primary of the power transformer to
lessen “turn-on shock” and drop the primary
voltage slightly (not a bad idea since line
voltages routinely push the 125 Vac mark).

To reduce hum, I used a 100K/10K voltage
divider and fed the resulting 30 Vdc into the
centertap of the 6.3-volt filament winding.
The floats the heaters above ground and
reduces heater-to-cathode leakage. If you
don’t have a centertap on the filament supply,
add one by using two 100-ohm resistors (a
technique which I used in the single-ended
6DN7 amp).

“smoke testing”™

As I mentioned earlier, intermodulation dis-
tortion was outrageous due to the 8 mA dc
current on the interstage primary. Once 1
reduced the 6]5 plate current, things behaved
nicely. But before I chucked the 6]5 circuit, I
wanted to verify that the problem was with
the interstage transformer. So I tacked in an
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old UTC A-19 interstage transformer. This has
the same turns ratio (1:3 overall) but it
worked much better. Not only was there far
less distortion, but there was much more
gain—an immediate tip-off that I'd been satu-
rating the AES unit (once you saturate a
transformer core, the peak-to-peak value
doesn’t increase at the secondary, no matter
how large a signal you stuff into the primary).

In all fairness, the UTC probably has a con-
ventional iron core and thus didn't saturate as
fast as the nickel-cored AES unit. However,
the AES unit actually worked belfer than the
UTC interstage once I reduced the plate cur-
rent! Less distortion, better high-end re-
sponse!

adding feedback

Initially, I used 7 dB of global feedback via a
15K resistor from the 16-ohm secondary tap
fo the cathode of the 6}5. The feedback low-
ered intermodulation distortion significantly,
from approximately 3 percent to 1.7 percent
(2 watts output). It also extended the fre-
quency response, which was now 3 dB down
at 12 Hz and 32 kHz. However, | now mea-
sured a pronounced 6 dB hump centered
around 22 kHz (extending downward to 5
kHz). Such are the hazards of "stacked” trans-
formers.

To reduce the hump, | increased the feedback
resistor to 47K (which lowered global feed-
back to 3 dB). At George’s suggestion, I also
added some local feedback using 2 Meg resis-
tors from the plate to the grid of the output
section. While distortion went up slightly, the
response flaftened considerably. The 3 dB
point at the top end was 22 kHz. Overall
voltage gain was still generous, at 25 dB.

Then | reinstalled the AES inferstage trans-
former. The high-end response was even
better! The 3 dB point was now 30 kHz (with
a low-end rofloff at 30 Hz). Intermodulation
distortion was quite low—about 0.5 percent
under 1 watt and rising to about 22 percent
at 4 watts (which told me that maximum
power was indeed 4 watts).

After letting the project sit for a few weeks, I
decided the design was too complex, and the
parts count was edging up uncomfortably.
That's when I decided to abondon the 65
driver stage and forget about using global
feedback. The input signal would go directly
into the interstage primary.

Test results for the simplified design were
impressive. With a 16-ohm load, 3 dB points
were 25 Hz and 25 kHz with a 1.75 dB hump
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were 25 Hz and 25 kHz with a 1.75 dB hump
at 17 kHz. Voltage gain was 25 dB—exactly
what it was with global feedback and the
extra (and noisy) 6J5 gain stage. Total har-
monic distortion was low—0.7 percent at one
watt, 5 percent at four watts. Intermodulation
was also acceptable—2.5 percent at one watt,
20 percent at four watts.

To smooth the 17 kiHz hump, I changed the
loading resistors on the interstage secondary
from 47K to 39K. This flattened the hump
nicely without rolling off the high end.

construction hints

Since the interstage transformer secondary
leads are not color-coded, you may want to
determine their orientation to ensure that you
don’t have an overall phase inversion. Using
a dual-trace oscilloscope and a signal genera-
tor, feed the test signal into the transformer
primary, then compare the input signal to the
output signal (put one scope channel on the
primary and the other on the secondary). Of
course, you can always wait until you build
the amp, then feed the generator into the
amplifier input and monitor across the
speaker leads.

If you don’t have an oscilloscope, you can still
test the interstage transformer. You’ll need a
signal generator and an ac voltmeter. Connect
the primary and secondary in series (ignore
the center-tapped leads), then apply the test
signal fo the primary leads only but measure
the output voltage across both primary and
secondary. Now reverse the secondary leads
and see if the signal decreases or increases. In
effect, you're configuring the transformer as
an autofransformer and seeing if the sec-
ondary bucks the input signal (out-of-phase
condition) or boosts the signal (in~phase con-
dition).

This technique is useful only for transformers
with relatively narrow turns ratios (such as
our inferstage transformer with its 1:3 ratio).
For output transformers, the turns ratio is so
large that you're not likely to determine
whether you're bucking or boosting. But in
most cases, the output transformer’s leads are
color-coded (blue is the hot side of the pri-~
mary; brown is the low side).

1 prototyped the amplifier on a scrapped-out
Magnecord record/play chassis. Nothing
fancy here, but I did use a ground bus for the
signal ground (if you don't have bus bar, find
a piece of #12 Romex and break out your
wire stripper). Connect this bus to the chassis
at one point only. If you have a power supply
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on a separate chassis, consider keeping the
ground bus isolated from the amplifier chassis
entirely. In my case, I used a separate ground
wire to connect the power supply chassis and
the amplifier chassis. I ran a second wire
{connected to the ground bus) from the amp
to the power supply and made contact to the
power supply chassis at one point only.

I see no reason to use a copper chassis for
power amplifier construction, at least not for
anything other than cosmetic reasons (which
may be good enough for you—personally, I
don't care for polished copper). For one thing,
the signal levels just aren't low enough to
require an ultra-conductive electrostatic
shield. Steel or aluminum is entirely service-
able. The only possible justification would be
if you're also using the chassis as a signal
ground—but decades of commercial and
radio-amateur construction practice have
demonstrated that for lowest noise, it's best to
use separate signal and chassis grounds when
you have transformers on the chassis (this has
to do with stray magnetic fields inducing
circulating currents in the chassis ground).

Finally, be sure to use moderately heavy wire
for the filament leads (those 6DN7s draw a
respectible amount of heater current). Twist
the leads and route them away from signal
leads (f you need to cross signal leads, do so
at right angles). And while we're on the
subject, don't even think about using the
chassis as a ground return for one side of the
filament line. Mass-market radio and hi-fi
manufacturers did this to save a few pennies
on wire, but this practice induces hum like
nobody's business.
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possible sources for
interstage transformers
The interstage transformer from Antique
Electronic Supply is entirely adequate, and it’s
cheap. Nonetheless, if you’d like additional
information about custom-wound transform-
ers, you might contact the following vendors.
Disclaimer—I have not contacted any of these
manufacturers, but I do know that Sowter
now has interstage transformers available.

Jensen Transformers Inc.
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Jensen Transformers Inc. tubes on tape

7135 Hayvenhurst Ave VALVE member Mike States announces the

Van Nt'zzs, California 91406 release of a new 11-song cassette by the band

(818) 374-5857 (voice) WILD FRONTIER called “Spirit of Adven-

(818) 763-4574 (FAX) ture”.

Sowter Transtormers (EA Sowter, Ltd) The music is a blend of melodic rock/coun-

PO Box 36 try/folk/blues. Since it doesn't fit neatly into

Ipswich IP1 2EL, United Kingdom any category, WILD FRONTIER calls it

01473-252794 (voice) “American Classic”.

01473-236188 (FAX) Three years in the making and re-making,
the songs were recorded all analogue with a
variety of vintage tube and Class A discrete
devices at the front end
“We used Neumann and Sony tube mics, RCA

next month: ribbon 44’s and 77’s, Ampex and Manley

—> the "iron maiden”, a tube mic preamps and a variety of tube and

transformer coupied vintage compressors by Gates, Collins, RCA,

6080 amp Neve, UREI and Manley,” says Mike States,
= the "brookson”, a PP amp chief engineer and co-producer.

with SE sound potential “Everyone has been commenting about how
= calculating A2 operating thick and tubey the songs sound. That's what

points we wanted. It's the antithesis of digital,”

=> tapered quarter wave States adds. _ , .

tube enclosure for the Cassettes are e_ivallable for $12 ppstage-pzud
S.E. X driver to Wild Frontier, Box 81483, Fairbanks, AK

:__;; baby l:O" r::od. e SWSZ (\)\ire senf a copy to have on hand for
an a bunch more stult: auditions on our new/old Nakamichi 1000.

As Mike says, the tube sound really comes

through nicely.

ABA
Andy Bartha Audio
Electronic Audio Works
(305) 583-7866 EST

PSE STUDIO V AMPLIFIER MOD

TESTIMONIAL: WOW! ._even cold, out of the box something
special was happening. BASS. noticeably tighter.
easily tell the difference between a bass guitar and
a bass drum. HIGHS. clean and extended with no peaks
or roll-offs. SOUNDSTAGE. Everything was rock-solid.
fixed clearly in the recorded space. Your craftsman-
ship is evident in the superb workmanship. Even now I
am looking at the rest of my system to see what can
benefit from ABA magic!
Sincerely,
Len Scheline

You’ll be amazed what my mods will do!
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Introducing Brooklyn.
Push-pull transformers that
sound single-ended.

Single-ended transformers have gorgeous inner detailing due to their air gap.
Push-pull transformers have extended bandwidth and a loss of natural inner detailing.
Now Brooklyn bridges the gap, with air gapped push-pull transformers.

The same technology used in the famous W.E. 86 amps.

Brooklyn, for a powerful single ended sound.

PART PRIMARY POWER | MAX. PRIMARY DCMA | RETAIL

# IMPEDANCE | LEVEL | DCMAPERSIDE | UNBAL | EACH |
B14 12,000 CT 10W 40 4 $100
B15 10,000 CT 20W 50 5 $125
B17 9,000 CT 30W 50 5 $140
B18 8,000 CT 15W 45 5 $120
B20 6,600 CT 30w 70 7 $140
B21 5,000 CT 20W 80 8 $120
B23 4000 CT 50W 100 10 $150
B24 3,000 CT 15W 75 7.5 $125
B27 1,500 CT 30W 150 15 $135

Note: Above units available with Ultralinear teps for an additional $6.00 per unit
Secondary impedances far all units are 2,4,8,12 & 16 ohms.

Guaranteed minimum frequency response is +- 1 dB, 30Hz fo 20 kHz.

Al units supplied with vertical belf end caps.

Al prices herein are special introductory - prices subject fo change without notice.

Brookiyn, P.O. Box 967
Cherryville, PA 18033
(215) 288-4816

Where Push-Pull meets Single-Ended
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WRIGHT Sound Company

ust released - the WLA10 line amp with 4 inputs for those who don’t
need the phono section. Dubbed by those that have listened, as the best
sounding line amp they have ever heard, tube or solid state. All this for
$300.00 plus $17.50 shipping and handling in the continental U.S,,
WA res. please add 8.2% sales tax.

The WPP100A phono preamp, the most natural sounding unit on the market
today, is available at $450 plus $17.50 shipping and handling in the continental
U.S., WA residents please add 8.2% sales tax. The WPP100A has gold RCA
connectors, and a new WPS02 power supply with a power switch and plate and
filament indicators. The performance is better than the original version, which
beat all the competition in listening tests by members of WALWVE and other
audiophiles who have had the pleasure of reviewing this product.

Now available to WALWVE members, and those who have tried S.E.X. amps,
the WPL10V complete line amp/ phono stage component. This basic model
has the quality of the WPP100A, with the additions of a selector switch with
phono plus three other line inputs and volume controls to make this the center of
that great new S.E. Xy sound system. No longer do you need to wait for a great
sounding addition to have great S.E. X , and at just $575 U.S. funds plus $17.50
shipping and handling, you can get this fully assembled preamp/line amp
delivered to your door in the continental U.S., WA residents add 8.2%. The
WPL10V is designed to be a cost effective basic chassis type, constructed with
all the great stuff that goes into the WPP100A. We made it especially for you
S.E.X. owners and VALWVE members who want the most out of your system
for the least out of your pocket. I must add that this product will work with
almost any power amp you now have or may purchase, so with or without
SEX. this is a great addition to the WRIGHT line. Stay tuned for future
models.

To purchase any of these products, please send your order and payment to:

WRIGHT Sound Company
3516 So. 262nd, Kent WA 98032-7047

For further information, please leave a message at (206) 859-3592
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Lowther Qlub of Canada

LOWTHER AND THE LOWTHER CLUB CONCEPT

Acclaimed as one ot the best sounds at the recent Paris and Montréal Hi-Fi shows, Lowther loud-
speakers, coupled with a good quality single-ended triode amplitier, offers superior sound that
must be heard to be believed! As with S.E. triodes, Lowther loudspeaker technology has been
consistently top-of-the-line since the 1920s. Lowther is refined
technology at its best — surpassing in quality the highest priced
audio equipment in every way.

Esoteric loudspeakers can cost as much as $50,000 — and more.
In making their specialist drivers available through a series of
clubs arcund the world, Lowther is able to offer their products at
an affordable price, and foster a network of club members who
share similar interests and ideas. Building your own cabinets —
. or purchasing from your club — plus Lowther drivers, will cost
fax less than one tenth of the competition’s $50,000 price tag.

Single drivers range in price from about $300 to upwards of
$1,500 Canadian. Selected full-scale plkans are available for a
number of suitable cabinets at a modest fee from most Lowther
Clubs. Some clubs make 11°x17° copies avdilable for the cost of
postage and handling ($5 in Canada).

Typical Specs: 30 HZ—22 KHZ, more than 105 db. No crossover of
i

phase distortion — two or three watts is all the power needed —

and all rom a single drivert

LOWTHER CLUB OF LOWTHER CLUB OF CLUB LOWTHER LOWTHER CLUB OF
CANADA AMERICA EUROPE-OUEST NORWAY
P.O. Box 147 P.O. Box 4758 France/Belgique/Holland Blekesmarka 22
7723 Yonge Steet Salem, Oregon Avenue Plisscrt 16 7084 Mellus
Olde Thomuhill, Ontario 97302 US.A. B1040 Bruxelles Norway
L3T 3N1 Belgium

Fax: 905-731-9708 Fax: 503-370-9115 Fax: 0322-736-7394 Fax: 0477-352-2323
Tel: 905-881-5290 Intemet: Lowther.com
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cravings
for sale:

Karlson K-15 speaker box with documenta-
tion for loading Altec 416 or 515B to create
a mono subwoofer. Needs to be refinished.
{75, vou pick up please.

lair mono I'P 684G Simplex 1027A amps
{consecutive $/N). Super clean with quality
parts (Jensen caps, etc.) and mucho docu-
menftation. $600.

Dewald tube integrated stereo amp. Col-
lectable 50 styling, $60.

RCA 5CP1-A round scope tube, NOS, $30.

Pair E-core low DCR 8 ohm 500Hz speaker
coils $20.

Ielmonico stereo tube table radio with
schematic - lights up but no sound, $35.

Tair MOODY SMALL HORN loudspeakers.
Fostex 8 inch co-ax with planar tweeter in
22-.1/2" wide x 27-1/4" high x16-1/2"
deep rear loaded cabinet. 92dB sensitivity,
high quality outboard crossover and very
smooth sound quality. Ready to finish, $600.
You pick up please.

Tom Vetromile
206-546-0857

wanted:

Passive NAB schematics for 7.5 ips and 15 ips
REL precedent tuner

Jim Dowdy

770-451-0087
fax: 770-451-5684

VVALVE

september

The September meeting was a fun one. Here’s
a quick run down of what we heard:

John brought a TL speak using a Focal 7”7
mid-bass and a Dynaudio Esotech tweeter.
The crossover had yet to be developed, so we
fooled with some ideas, and John will return
with a modded version in the futarce.

John also brought an amp based on Herb
Reichert’s Flesh and Blood circuit. It used the
FS$-030’s which usually reside on John’s Baby
O’s. A nice amp, but 1 gotta say, not up to the
Baby O’s level. Blame it on the Golden
Dragon 300Bs? We only measured about
3.5W out at 5% THD, and by comparison the
$.E.X. amps were richer, with better bass.

Paul brought an improved version of the
417A amp, with a better power supply. This
thing has got potential!

doc’'s hot tip:

Dave knocked me out with an improved
version of the “Brooklet” 6080 amp he
struggled with last month. This time it had a
better power supply and an output trans-
former that would take the high (125mA)
current load of the 6080, This amp uses the
center tapped inductor offered by Mag-
nequest, to load the driver plates.

Guys, you know I am a dyed-in-the-wool SE
man. This amp is so closc to SEX that  had a
hard time telling them apart, save for the
higher power of the Brooklet. The only other
amp I would say that about is a Brook 12A.
This center tapped choke is a must try item!
They are reasonable, and Mike Lafevre hasa
good supply on hand. What are you waiting
for? I bet they would be a knockout fitted in
to your favorite old Williamson type amp.

We hope to be trying this amp with the
Brooklyn B27 air gapped output transformer
soon. To say my expectations are high is an
understatement.

To top this off, Dave brought his best DAT
taped concert yet. He will bring one he says
is even better to the October meeting. Wow!

Doc B.

october 1998




WHAMMIE, THE KITS ARE STILL
FLYIN' OUTA HERE. WE'VE SOLD
HALF OF OUR LATEST
PRODUCTION ALREADY. LIKE MY
PAPPY USED TO SAY," BETTER
GET S.EX. WHILE YOU STILL

BOT 7 LEDUDE,
WHAT & THE
LATEST
SC00P ON
SEX?
EVERYBODY
GETTIN
S0OME?
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copyright 1996,
ELECTRONIC
TONALITIES / q ~
Mr. Boltlehead is
not a real
son. An

rasemblance fo \ Y Magnequest TFA-204

N 803" pure N\d upgrade transformers due out
((((((((
" late October!

Full S.E.X. kit {monoblocks & drivers), $350+tax +shipping&handling - "Amps alone” kit, $320+tax +shipping&handling
Assembly manual availoble separately for $10, refundable with purchase of either kit.
Cali Electronic Tonaiities, 360-697-1934 to order, or for more infa. MC, VISA, AMEX or check OK.






