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History Lessons

There is a lot of confusion regarding the cultural significance of vacuum tube
audio in general and single-ended audio in particular. All of a sudden, we are
confronted with a harvest of new stuff which apparently has a lot to do with
very, very old stuff. Some mainstream journalists were quick to dismiss the
whole phenomenon as a "retro” movement, a term of pointed disdain in high-
tech circles signifying an unnatural preoccupation with an imagined past. "Now
is better" is the cry of the old guard rallying in defense against this blast from
the past.

Well, now is better. But "now" is composed of our collective and individual past
experiences and it offers a diverse set of possibilities for the future. The rise of
single-ended amplifiers is 2 NOW thing. You can build one of these so-called
"retro” amplifiers with parts manufactured last week and designed after the In-
tel 486 chip was well on its way to obsolescence. Recent changes in World so-
ciopolitical structures provided the side benefit of new manufacture and even
new design vacuum tubes for audio. Yes, now is better — especially if you're
into certain kinds of "retro" tube gear!

Although there is a romantic reflective aspect to the current reconsideration of
foregone audio technologies, those involved in this movement are excited about
future prospects and see themselves as working to make NOW better until we
get to the future. Sure we have come a long way since the first 300B rolled off
the line back in 1935, but this is not to say that a 300B can't take you today to
a place you have never been before, somewhere you might discover that you
really want to be. As new concepts blend with old, new directions emerge. Why
shouldn't history offer lessons in audio as it does in politics?

Technological progress rarely traces a straight line. If it had in audio, our sys-
tems would be so good by now that further development would be strictly aca-
demic. As it stands we have a long way to go. More often than not, a step
forward in one area of performance is repaid by a step backwards in other do-
mains of evaluation. Transistors rode to dominance on economic advantages but
it took at least 25 years before they even came close to the vacuum tube as a
reproducer of music. A dramatic advance in, say, efficiency, size reduction, or
cost per unit may temporarily blind us to shortcomings but over time our initial
over-enthusiasm is moderated by experience. Such is the engine of progress that
it drives us between one incomplete solution and another.

Since the values of the modern audiophile radically depart from those of the
market-driven engineering perspective which officially defines progress, maybe
it's time to reassess technologies passed by in big industry's quest for economy,
efficiency, and miniaturization according to our own uneconomic aesthetic
ideals. Many possibilities appear on the horizon when we break out of the tiny
slice of time that is 1994 and take as our playing field the entire range of
technologies which came to pass during our century of electrical sound repro-
duction. Let us make our own choices with our own special goals in mind.

Like postmodernism, the new wave in audio draws on and juxtaposes wildly
disparate influences, from points scattered across space and time. But in con-
trast to the jaded cynical superficial attitude of the postmoderns, the core of
new audio is heartfelt excitement about possibilities and a joy of participation
in the giant experiment. In this sense we have a rebirth of modemism in the
classical sense with a 1994 thing going on. Fellow adventurers, modernism
might even be better the second time around!

Single-ended audio is not vintage audio. However, one of the crucial lessons
that many of us have learned from living with the best classic components of
the first electric century is that there are more possible musical sounds than the
latest Recommended Components list offers. Some widely neglected devices
can really play music. We surely haven't heard the best yet, but maybe we will
get there during the next audio century by keeping an open mind today.
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Model 88
“The Black Pearl” Af
$15,000 per 8' pair 5 f

PBJ Interconnect
$62 per Meter pair

At the Summer 1994
Consumer Electronics Show
our brochure was honored
with a major award. We are
very proud and pleased, and
would like to send you one.
But we would point out that
our cables are even better,
and our cables have been
receiving “note worthy”
accolades for 15 years.

Yes, the humor in the last ad
was deliberate. it was our way
of making you smile—that is
if you don’t have Kimber
Kable in your system... yet!

27
YN
KIM3ER
KABLE

2752 South 1900 West
Ogden, UT 94401
{801) 621-5530

For that Special SE Project

A new line of wideband SE output transformers
is now available from Electra-Print Co. Designed
with the characteristics of the most popular
triodes in mind to deliver the best that single-
ended can provide. In circuit frequency re-
sponse can be -1 dB from 12 Hz to 105 KHz.

These transformers are built with a generous
core for low-end performance and gapped for
maximum performance and headroom, housed
in a seamless welded steel case that mounts
without exposed flanges or shield covers. Avail-
able in gloss black or primer for your custom
color.

Each transformer is tested and measured in an
operating circuit for certification. Matched pairs
available at additional cost. Priced from $300
each plus shipping, C.O.D. or prepaid.

Electra-Print CoJ/ Audio Div.
1555 N. Winwood St.

Las Vegas, NV 89108
702-646-7990 voice
702-646-7752 fax

VAIC Valve Italia

Vaic Valve is offering a line of new design, Euro-
pean manufacture power triodes created with
the discerning audiophile in mind.

The Vaic Valve VV308 will be of particular inter-
est to the readers of this magazine. This triode
can be substituted directly for the 300B, but it
is not a mere copy of that classic tube. The
VV30B has a redesigned mechanical structure,
gold plated grid, and
graphitized plate. It also
uses a ribbon filament

in parallel instead of

the round extruded
filament used in the
original WE 300B and
currently manufactured
versions. The working
lifespan of the VV30B
was tested at over !
10,000 hours by an in- |

dependent Swiss test- |

ing laboratory. L T ol
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The mu of the VV30B is higher than that of the
3008, therefore less input drive is required. Ac-
cording to the manufacturer, the same operat-
ing voltages which produce 7 Watts out with a
300B produce 12 Watts out with the VV30B.
Several other output triodes are in the works,
including higher power versions.

Vaic Valve ltalia

via Machiavelli 12/a

36061 Bassano del Grappa, Italy
00 39 424 523328 tel

00 39 424 524395 fax

SP on Line!

Information highway cruising readers: get on
line with the Sound Practices Internet mailing
list, an electronic forum created to promote ex-
perimentation for a better sounding 21st centu-
ry. This is an automated mailing list where every
piece of mail posted to the list goes out to ev-
erybody on the list. Get in contact with people
all over the world who understand your special
interests. Trade parts. Get feedback on your
latest theories. Find a roommate. Whatever.

To sign up, simply send a message to sound-
request@tpoint.com with the following text in
the body of the message: subscribe sound first-
name lastname on one line. Post messages for
distribution to sound@tpoint.com.

Svetiana Electron Devices

This venture is a joint stock company formed
between a privatized manufacturing facility in St.
Petersburg and an American consortium. The
Russian manufacturing facility, probably the larg-
est vacuum tube plant in the world, has estab-
lished a reputation for quality in the broadcast
and industrial markets. :

Svetlana is very aware of the growing demand
for high quality audio tubes and they are ap-
proaching this market from three sides: exact
plug compatible versions of Western tubes like
the 6550, 5U4-G, and EL-34, excellent quality
Russian designs like the 6P4SS, and totally new
design thoriated tungsten class A triodes specifi-
cally created for audio. Russian 300Bs and
6B4-Gs are currently in development.

Interested manufacturers and OEM suppliers
can contact George Badger, VP and Director of
Marketing, for more information.

Svetlana Electron Devices
3000 Alpine Road
Portola Valley, CA 94028
415-233-0429 voice
415-233-0439 fax



Kit Frenzy!

following
the third path
to top sound

Back in the Dark Ages when the first issue of
Sound Practices hit the streets, single ended
triode amplifiers were the exclusive province
of the intrepid DIYer. If you wanted it, you
had to build it.

Yeah it was fun back in the old days (last year),
but it was a bit lonely. If you were interested in
triodes and single-ended stuff back then you
were likely to have enormous phone bills be-
cause the only two people who understood
what you were talking about lived in Montana
and Florida.

Two years ago, you could still find N.LB.
Western Electric 300Bs for $75 and only ex-
porters were buying them since only a few
crazed builders and Western Electric collectors
had amps to plug them into. Over the past
year, single-ended audio moved from being an
exclusively DIY pursuit to a legitimate con-
ceptual suburb of high-end audio. Mention
that you have a triode amp down at the audio-
phile society meeting these days and you are
more likely to get a request for an audition
than the traditional blank stare.

Sure the tired hi-end market was ready for
something novel and fun beyond new digital
formats and the SE explosion gave audio
journalists something to discuss besides ABX
testing. Nonetheless, the enthusiastic reception
of SE triodes in the established press points
also to the sonic merits of this technology. This
stuff does all the Official Audiophile things
well: Image, detail, back wall, yak, yak, yak.
But a good triode amp also plays with a breath
of soul that is rare in the usual run of commer-
cial gear.

Fortunately, the prospect of listening to triodes
is becoming more and more realistic as small to
medium sized manufacturers arise to meet the
burgeoning demand for store-bought products
at various price levels. A niche industry cater-
ing to the special needs of adventurous DIYers
rose up out of nowhere simultaneously. It's
getting to the point where we hear about new
tubes, transformers, amps, kits, etc., several

by joeroberts

times a week! Things are really starting to get
interesting. As good press on triode amps accu-
mulates in the mainstream magazines, the mar-
ket can only get better.

One particularly heartening development in
the prevailing audio revolution is the resur-

- gence of kits. Kits are a cool idea, once popular

before they started building electronic gear
with giant robots. Kits can help us recover the
lost "hands-on" aspect of our hobby that many
of us need in an era when you can't even tinker
with your car without a 32-bit protocol analys-
er. Everything in sight these days is a soulless
"No User Repairable Parts Inside" black box
appliance.

The kit is the great leveler. You can be a total
novice at electronics and still jump right in.
Youlll be less of a novice at the other end. Most
of what you learn is basic soldering and assem-
bly technique, but you will also catch on to the
idea that, on one level, any amp is simply a pile
of parts. This can do a lot to demystify elec-
tronics. It's more like plumbing than audiophile
journalism suggests. Every reviewer should
build at least one kit in his or her life, I say.

Novices take heart: A service manager for for-
mer kit giant Heathkit wrote in QST magazine
back in the 50s that sometimes knowledge and
experience could even be a bit dangerous in kit
building. While beginners tended to cling to ev-
ery word of the instruction manual, old hands
at building would often invent "shortcuts" and
skip sections of the manual, typically leading to
unforeseen disaster or at least lots of extra
work.

If you are ready, willing, and able to follow
directions, the probability of making some
weird mistake you never even thought about is
greatly lessened with a kit. Most problems can
be traced to failure to follow instructions. And
if you do screw up you can get somebody to
help. If you can't get your scratch-built triode-
wired single-ended cathode-coupled 6ARS
amp to work, light a candle and pray for divine

inspiration.

In addition to providing a clear program of
action and a complete collection of parts, kits
usually offer a sound economic rationale -as
well. Often a kit sells as a turnkey package for
less than you would spend to buy equivalent
parts and materials yourself, especially when
you factor in phone bills, time, and shipping
charges. Sourcing non-standard power resistors
and other obscure parts is the kitmaker's job,
not yours. Rescues you from dozens of phone
calls and $30 minimum orders when all you
need is two 880 ohm resistors.

Furthermore, no investment in specialized
tools like chassis punches and rattail files is re-
quired for kit assembly. You can get by with a
soldering iron, standard hand tools, and per-
haps a basic digital meter. You won't have to
do any metalwork on the kitchen counter, so
you don't wind up with razor-sharp metal fil-
ings stuck in the carpet, just little blobs of sol-

"der and lost nuts and bolts. As far as | am

concerned, learning how to solder and do rou-
tine electronics assembly isn't a big thing. The
ability to do decent looking metal work, on the
other hand, requires patience, skill, LOTS of
practice, and a serious workshop. 1 don't have
any of the above.

The question "How do I build an amp?" is like
the question "How do [ fix a car?" It's not that
hard, if you know how. Unfortunately, learning
how is a medium-to-long-term project and ev-
erybody wants to get building NOW, if not
sooner. If this sounds familiar, whip out your
credit card and call a kit dealer.

The psychic payoff of kit building is enormous.
After a few nights of interesting and engaging
work, you can be listening to an amplifier
YOU built. Impress your next date: "Yeah,
baby, I built that amplifier. Like that mi-
drange?" Rediscover the rewards of actually do-
ing something tangible in a push-button world.

The psychological rewards and economic ad-
vantages of kits are certainly considerable.
However, the reason hobbyists build kits is to
get the equipment at the other end of the pro-
cess. Right now, there are some very interest-
ing products on the kit market. Even though
I'm a notorious trashpickin' cheapskate scratch
builder myself, I was anxious to hear some of
the current crop of SE kit amps because on pa-
per they seemed to offer potential for high per-
formance at a level of investment many
hobbyists can tolerate.

Welbome Labs Laurel

At $1600 and up, the Welborne Laurel stereo
and mono amplifiers are the higher-priced en-
tries in the US kit market. With the Welborne
kits, you can get into a serious triode based

Summer 1994 - SOUND PRACTICES 3



u-Stege

system for the cost of an Adcom-555 and a
pair of Vandersteen 2C. You probably need to
have gone through the 555/2C phase yourself
to recognize how far ahead you would be with
this 300B kit and a pair of efficient two ways.

Since Welborne's in the audiophile parts busi-
ness, this amp is loaded with fancy designer
parts. Qutputs are Magnequest FS-030s on the
stereo amp ($1600), DS-025s or FS-030s on
the monoblocks ($1620 or $1900/pr). A
" "stock" Laurel comes with Golden Dragon
300Bs, 6SL7s, and GZ-34, and a pair of new
old stock 6AG7s. Kimber Kaps are used in the
audio circuit and as bypasses for the SCR poly-
propylene filter caps.

Welbome is receptive to the idea of working
with the buyer on parts selection, a refreshing
alternative to a common high-end manufactur-
ers' stance — "We auditioned every fuse holder
on the market and this one is the most transpa-
rent” and so on. As a symbol of kit building
freedom of choice, Welbome packs each unit
with both Allen Bradley carbon composition
resistors and fancy Roederstein metal films.
"Have it your way," is the order of the day.

The Laurel I got my hands on was an as-
sembled stereo unit. Quite nicely assembled at
that. I almost hated to dive in with a soldering
iron and really get into checking out the amp.
Now, if it were a borrowed Audio Research, I
wouldn't even want to open it because I might
mess up the paint on the screws and lower the
resale value by $300. But this is after all a KIT
amp. Kits don't have to stop being built. I saw
it as a project waiting to happen.

I called Ron Welbome and asked, "Say, you
wouldn't mind if | tried an experiment or two
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with the amp, would you? Heck, Ron not
only didn't mind, he encouraged my experi-
ments. Got the same response from Dennis
Had over at Cary about the SE-1. Both kit de-
signers were actually eager for hot tweak tips
to pass along to builders to try. [ really appreci-
ate that attitude.

Since I'm used to spray painted Bud chassis
homebrew monstrosities, it was a bit of a
shock to my listening room anti-decor to have
the extremely handsome Laure] on my mantel.
If I ever build an amp as nice looking as the
Laurel, Joyce might finally stop moaning about
the fact that I gave her Akai mini-system away
five years ago. With its polished brass and wal-
nut enclosure, the Laurel looks handcrafted
rather than manufactured. It would be at
home in a mahogany paneled den with green
leather armchairs. Got that exclusive men's
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club thing going on. The entire assembly fits on
a compact 14 X 17 X 2" chassis. With all those
burning Class A tubes on one and a half square
feet of real estate, the Laurel would be nice to
cozy up with during a snowy evening. (Right
now its 105° in Texas, by the way).

All versions of the Welborne SE amps use a mu
stage driver stage designed by Alan Kimmel
This circuit is a variation on the popular mu
follower circuit optimized for use in power
amps. A general idea of the circuit imple-
mentation is given above. The complete sche-
matic and other relevant engineering data is
available in Welbome Labs' latest design manual
and catalog, a thick book of schematics and
useful data worth every bit of the $10 asking
price. Further insight on the mu stage is also
provided in Alan Kimmel's 1993:2 article on
the topic in Glass Audio.



The assembly manual and layout are logical
and should be easy to follow for the builder.
Most of the parts are attached to a few epoxy
terminal strips that run the length of the ampli-
fier. Basically you mount the transformers,
tube sockets, and terminal board in the amp,
then install the parts in layers as instructed by
pictoria] diagrams. Once you get everything in
there isn't too much leftover space, so forget
about strapping a bank of oil filter caps rescued
from an old radar console underneath.

Lawsel Sound

Out of the box, with less than 50 hours burn-
in time at Seth Goldwin's pad, the Laurel had
a touch of zing, as I expected based on Seth's

comments and my previous experience with
freshly built gear.

The last few amps | built used Magnequest
transformers and | found that they require up
to two weeks of nearly constant play before
they fully settle down. Poly filter caps also take
a few days to mellow out. Same probably goes
for everything in the amp. I don't remember
such dramatic bum-in effects with store-
bought gear. | suppose most manufacturers put
some hours on a factory unit before it ships.

Like everything else in audio, the whole ques-
tion of break-in is under dispute. Psychologists
often attribute such effects to perceptual recal-
ibration, where the perceived break-in is actu-
ally a by-product of the listener getting used to
the particular sonic character of a given device.
Although I agree that man has a high capacity
for self-delusion, I believe that break in is real.
Fooled me, anyway.

The Gauss 1502 compression driver tweeters |
use for the top end in my Edgarhorn/Onken
system are a mixed blessing. With the right
amp these tweeters really sing but with some
otherwise respectable equipment they tumn
into audio-frequency death beams. Over the
years, | have developed a liking for systems
with mildly sharp speakers and slightly soft
amps, or at least amps that have a musical rath-
er than a clinical top end. Altec 755C or Low-
ther PM-6s in my 4" throat Edgar homns also
give me a squeaky clean sound, but they are far
more forgiving than the pro-sound tweets.

I usually bi-amp with a triode amp on the mids
and tweeters. Accordingly, most of my Laurel
listening was done with the amp on the mids
and highs, 350 Hz up, but I also wired up the
system with the Laurel playing full range. Until
I get a chance to build a PP triode bass amp, I
am using a Dynaco ST-35 I borrowed from a
friend as a bass amp on the Onken/Altec 416.
Even with a wimpy Dyna bass amp, the bi-amp

setup sounds better overall because 1 don't
have to pad down the mid horn to match out-
put levels. The bass was actually much more
natural with the Laurel but I couldn't take the
midrange quality losses with an attenuator in
line, so | mainly listened bi-amp. Anyway, after
a week of nonstop listening, | decided that the
Laurel still had a pinch too much lower treble
information for my system. A subtle thing and
probably as much to do with my speakers as
the amp. Anyway, I was looking for an excuse
to start heavy tweaking.

My first experiment was to unbypass the poly
filter caps. The 0.1 mF Kimber Kaps shunted
across the filter might offer lower impedance
at high frequencies but the SCR caps are okay
by themselves. With a film bypass cap, they
can get a bit too lively sounding — an advan-
tage in some cases but not what | needed. Af-
ter | yanked the bypass caps, the amp
smoothed out enough that | was happy. Power
supply components have major sonic effects in
SE amps because the PS is in series with the
audio stage in SE.

Continuing to experiment, I installed four Au-
dio Note paper in oil caps for coupling. The
AN caps, while a touch on the laid back side,
are free of the melodramatic quality some peo-
ple don't like in classic oil caps like Vitamin Qs.
They offer a polite tonal balance and poise
without squashing dynamics. A tiny bit soft on
the leading edge but the overall effect is very
natural and involving. They provide just
enough bite for a convincing illusion of reality.
A friend once suggested that a good system is
one you can fall asleep listening to, but not one
that puts you to sleep. The AN caps will give
you a comfortable sound that is still exciting

and very engaging.

Another capacitor | have been interested in
lately is the Hovland MusiCap, a polypropy-
lene and foil type. I have always been partial to
a nice oil/paper cap for power amp interstage
coupling, but after a week of living with Wave-
length Audio's superb MusiCapped Cardinal
amplifiers, | began to reconsider my position. I
tried an SRPP driver stage in a 300B amp with
Magnequest FS-030s, but it didn't sound like
this. The Cardinals gave a lot of overused
review-speak terms new meaning for me. Want
transparency, detail, and accuracy that doesn't
singe your mustache? Here it is. | figured the
Hovland caps played a part in the Cardinal
sound so [ wanted to try 'em in the Laurel.

Indeed, the Hovland MusiCaps were a killer in
the Laurel, even though it sounded very differ-
ent from the Cardinal. If you want see-thru,
high-definition, detail and listenability, try the
MusiCaps. Where the Audio Note caps had a

bit of smoky after-hours jazz club flavor, the
MusiCaps had that sunny afternoon chamber
music on the patio sound. Know what I'm say-
in? Oh, well.

Basically, 1 had the Laurel for three weeks and
during that time I had three different sets of
caps in the amplifier. All I can say is, you folks
who find cable swapping and resonance tweaks
engaging should look in to cap swapping as a
new hobby. In these simple no-feedback am-
plifiers, each "passive” component has a truly
radical effect on the sound. Sure, you can hear
parts changes in push-pull feedback amps too,
but here it is a different order of magnitude. I
had a real blast experimenting. The range of
possible sounds you can craft by swapping low
cost parts is mind bending. The Laurel can as-
sume many guises.

Throughout my experiments, the Laurel main-
tained a sense of tight control and focus. This
amp is very fast and punchy. It had the snap
for Buddy Guy and just the right amount of
richness and color to give female vocals the ap-
propriate emotional twist. The bass perform-
ance of the Laurel was highly controlled for a
SE 300B. It would be a good choice to run ap-
propriate speakers full range. If you think SE
amps can only sound "old fashioned" or hope-
lessly tubey, you haven't heard the Laurel — or
most other modern SE amps, for that matter.

Additionally, the Laurel has the vivid 3-D pre-
sentation that instantly lets you know you are
listening to an SE triode. This is one of the
main things you are paying for when you invest
in triode amps. With a good SE amp, the mu-
sic just floats in the air — a pleasant, almost
psychedelic illusion that never wears away.

Don't mistake this little essay for a serious re-
view. | mainly used the Laurel as a midrange
amp with a non-standard speaker system. If
anything was matched to +/-1 dB, I'd be very
surprised. I just wanted to "check it out" in my
natural listening and tweaking mode to see if it
would give me the level of musical impact I ex-
pect from a 300B SE. It sure does. It is a really
nice amp.

After playing with the Laurel and the Cary
SE-1, I am even more excited about kits. Both
products were like "fun in a box" and each gave
up some real good music for the money (and
high perceived value overall) in their respective
price classes. A kit can give you most of the fun
stuff of scratch building without any of the dog
work and tedium. Since I grew up in a silicon
universe, | missed out on tube amp kits the
first time around. I'm sure glad they're back!
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SINGLE ENDED ME

BUILDING

THE ALMOST
AFFORDABLE
SE AMP KITS

BY SETH GOLDWIN

From high-end zombie to amp
building he-man in just 32 hours

When I needed new tubes for my one-time
Stereophile Class A rated amplifier earlier
this year, I went down to Stereo Exchange.
They had just installed the new Fosgate
speaker system in their THX room, so |
popped in for a listen. Playing the reprehen-
sible pseudo-jazz of David Grusin off some
Lucas Film demo disc, the system enve-
loped you in a 360 degree panorama of list-
less, cardboard thin sterility, with a kidney
punch of BIG BASS thrown in once every
little while. A salesman told me this was
what the recording sounded like, because
this was an accurate system, and that if |
didn't like it then I didn't like the recording
‘cause that's what | was hearing.

And they didn't have my tubes. Another
salesman suggested I try Fi at 30 Watts St.!
I'd never heard of it, but loved the address,
so off I went. Funky little street, funky little
store with almost nothing in it. Some clearly
homebrew 3-ways, a couple of serious look-
ing tube amps and a turntable. Chatted with
the all-time nice-guy owner, Don Garber,
who sat me down and fired up the hidden
CD player. Hoh, seeee-IT, man, here was
MUSIC! I'd never heard a presentation like
that, NEVER. Not one single thing was es-
caping the notice of that little amp: smooth,
easy, relaxed, but filled with crystalline de-
tail. It was a major moment for me, that

1 — Fi is now operating on a mail-order/by ap-
pointment basis out of a Brooklyn workshop.
Don can still be reached at 212-966-0831.

first introduction to the single ended triode
amplifier. And by the time I left the store I
had but one thought: I ain't gonna' work on
Maggie's farm no more. To hell with hi-fi, I
want that single ended SUPER-FI!

I took home Fi's utterly fabulous, and close
to affordable ($1,475) 2A3 amp all primed
for ultimo sonic bliss. Not so fast, fella’. Not
enough oomph to drive any of my stick-in-
the-mud backwards-into-the-future low ef-
ficiency speakers. A truly fantastic sound,
but only at volumes lower than I regularly
listen. And I can't afford to even think about
the $4K 300B monoblocks.

I also picked up my first copy of this maga-
zine during that visit. Read it and started
grokking a fundamental fact: you don't have
to buy at the store, you can build at home.
Hmmmmm. I've been into audio since I was
a kid, but my only building experience was
to permanently and irrevocably destroy a
Heathkit solid state amp kit when [ was 15.
I know, like, zip about electronics. | asked
for advice. Old hands said, "Oh, just go
build something: look at the schematic, fig-
ure out what the parts are, figure out where
the parts go, then solder 'em together. It's
easy, man, | built my last amp during my
coffee break at the Sup 'n' Sip." So I started
looking at schematics. 1 figure, hell, I went
to college; look at the geniuses at the TV re-
pair shop—how hard can it be to read a
schematic?

Umm, pretty hard. After a while | was able
to see that a squiggly line was a resistor and
a curly-Q was a transformer and a little
triangle was probably a diode, but SO
WHAT? How do you keep 'em from rattling
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around inside their little coffin? What do
you use to string 'em together? Where do
you get a tube socket? How do you get all
those nice, neat holes in the chassis for
things to stick through? And, for that mat-
ter, where do you get a chassis?

ENTERKITS

So I started looking at kits. The two cheap-
est kits around are the Audio Electronics
Supply SE-1 and the Audio Note Kit One.
In their basic forms, with Chinese tubes,
the SE-1 is $800, the Audio Note is $1,150.
Unable to hear ANY of them, I bought the
Audio Electronics Supply SE-1 because it
was cheapest, and it's available. That was
about the extent of my research. Since | am
unable to look at schematics and figure out
what the resulting sound might be, throwing
my money into the air and seeing where it
landed was about all I could do. Oh, I also
asked around, and one guy said no, and
another guy said yes. Cleared things right
up. After I bought the kit, I was asked to
write up my experiences as a first time
builder and kit amp shopper for this mag.
Using my clout as a big time reviewer, |
wangled an Audio Note to build and audi-
tion the next higher-priced option in the kit
marketplace.

AUDIO ELECTRONIC SUPPLY SE-I

I called AES on Tuesday and received the
package on Wednesday! Bravo! A company
that understands the audiojunkie's need to
have it right NOW?! The kit was very nicely
packed, each class of parts wrapped in its
own custom plastic bag. Parts quality is a
little hard for me to judge, as I don't have
the experience. The resistors are plenty cool
looking, though—black Dale milspec job-
bies. These LOOK a little tougher, that tad
bit MEANER, than the Holcos and Radio
Shack junk I've handled before.

The SE-1 is a straightforward 100% class A,
single ended design. It's assumed that you
will use it with 300B tubes, but it can easily
be rewired to use 2A3s or any other tube of
that ilk that you may have lying around.
There is no global feedback. The input tubes
are 6SL7s in an SRPP configuration. The
output transformers have been sourced to
AES from somebody or other, and are said
to be specifically designed for use in the
SE-1. Output and power transformers are
200% duty cycle.

1 ordered my kit with the oil-filled coupling
cap option (an extra sixty bucks), so along
with the Nichicon Muse electrolytics, for
the filtering and the Kimber Kap kuties that



Audio Electronlc Supply SE-[

do the bypassing, I got two metal case tubu-
lar caps with the highly-valued—highly
priced at any rate’>—Vitamin Q logo. AES
hawks this option with the unbelievable
cornball line that high frequencies "will
come through as if liquid syrup were filling
the sound stage"! [ed.- Aw, you're just
grumpy cause you fell for that country
breakfast yourself, City Boy. What do you
want? Wine metaphors?]

The SE-1 manual is decently brief, yet thor-
ough. It is 100%, absolutely required to sit
down and go through the entire manual be-
fore starting in. This is not negotiable. You
don't have to understand everything (I
hardly understood anything), but you need
to have some feel for what the construction
process is all about BEFORE you start con-
structing. Without a big picture of the job,
you're some idiot automaton, goose stepping
through a fascist character building exercise,
and you'll miss out on part of the education-
al experience.

I am INTO building things. I love the feel-
ing of walking through a series of predefined
steps, slowly working up from foundation to
finished item. I don't know about you, but I
gain knowledge of a thing by handling that

2- ed. - Vitamin Qs were never cheap. The ma-
jor end user for these high class parts was al-
ways Uncle Sam. Thirty bucks for a low
production (these days) high voltage industrial/
mil grade cap built in a tinned brass tube with a
glass to metal hermetic seal ain't too bad. Check
the pricing on Vit Qs in the latest Newark Elec-
tronics catalog. Makes that fancy tweak stuff
look cheap in comparison.

thing. No matter how many books I had
read on the subject by the time I was 15,
nothing gave me an approximation of the
real feel of a woman's breast until I finally
got my hand inside Becky's bra. Now I'm
not saying building a kit is gonna' bring back
THAT kind of intense satisfaction, but it is
way more fun than going down to the local
hi-fi salon to get snowed by the salesgeeks.
Successfully building your own gear is the
kind of thing that makes you proud to be a
MAN, if you know what I mean. And you

learn.

Remember where we're trying to get to:
read the schematic, lay out the job, build
the unit. For me, the point of a kit is to
learn how a pro does things. It's an exercise
in building sense memory, like those wacko
machines that you strap yourself into so you
can learn Arnold Palmer's golf swing. So, the
point isn't just doing the thing, but learning
WHY the thing is done that way.

Two double sheet sized drawings are in-
serted into the back of the manual. One is
the schematic, which made no sense to me
until [ had built the thing. Now I can sort of
follow it. The other insert contains a labeled
legend to the holes on the top of the chassis,
and another legend to the hardware bits un-
derneath. This is conveniently keyed to the
upside down chassis, and was pretty easy to
follow. It did take me a little while to catch
onto the connection between letter/number
references in the manual, this chart, and the
chassis itself, but once I got oriented it was
pretty easy to navigate. This insert should
be taped to the wall above your work bench

because you will be referring to it constantly
through the rest of the process.

The construction process proceeds in a
pretty logical and reasonable sequence. First
you stuff the chassis with all the bits of
hardware. Most of the things that go on the
top of the chassis have little things attached
on the bottom as well. This is clearly ex-
plained and the details of mounting each
piece of hardware are detailed via explicit
drawings. The next step is building some
wire subassemblies which get used later.

And then you start wiring. There's a fair
amount of wire and it goes all over the
place. The manual suggests running all the
wires, resistors, caps and other stuff first,
and only after everything is placed doing any
soldering. This makes sense because most of
the connections are made through terminal

_ strips, some of the lugs of which end up
holding a lot of wire ends. It doesn't take
much soldering experience to learn that it's
a LOT easier to deal with a nice virgin joint
than to solder something into a lug that's al-
ready been soldered. However, I'm not sure
I completely agree with this suggested pro-
cedure, and I'll come back to the reason in a
moment.

The wire supplied is mostly 20 ga. solid
core, with a few lengths of 22 ga. twisted
pair, and a few other specialty types for spe-
cific applications. At the end of the day I
had reasonable amounts of each type and
color left over, so at 30 cents a foot they
didn't cheap out here. The Edison Price
binding posts and other hardware is of fine
quality. Where they did cheap out, howev-
er, is on the crummy plastic front panel
switches. When I wired the on/off switches
backwards, and had to desolder and rewire,
the heat caused the contacts on BOTH
switches to melt right out! The picture on
the front of the manual shows nice metal
toggle switches. What happened?

The wires and parts placement proceeds by
class: that is, first the twisted pairs, then the
black ground wires, then the yellow wires,
red wires, capacitors, resistors and finally
the transformer wires. By the time you are
done, what looked like all the room in the
world is CROWDED, especially around the
8 pin input tube sockets in the lower left
and right. There are a bunch of fiddly bits in

3- ed. - Most switches have "plastic” around the
contacts. They call it "insulation." Meltdown
can be prevented by using a clip-on heatsink.
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here, and figuring out how to route the
teensy-tiny jumper from pin 2 to pin 4 and
place the resistors that pretty much have to
stack up on each other and keep all leads
from shorting and keep all the little pieces
from falling out of the tabs they're in every
time you breathe is a major pain in the butt,
dude.

There are two real dangers here, both of
which I experienced firsthand. The first is
that with all the layering of connections it's
pretty easy for one to fall out. So you finish
some step and look back over the thing and
see a little yellow wire just hanging out, go-
ing nowhere. Which means you jostled the
amp and it fell out and you have to CARE-
FULLY go back over the whole thing to get
it back in the right place, then make sure
you didn't knock something else out while
you were fixing the first thing, and so on.
Also, there's no master key to what all the
wires at any one connection point are sup-
posed to be so you have to thumb back
through ALL the connection drawings each
time you suspect something slipped, which
is another pain.

Which brings us to the second danger. After
a couple of slipped connections you start
catching on and making your wire leads
longer so that you can wrap them around
the lugs or tabs you are connecting to.! I
don't really like doing this because it then
becomes a major headache to desolder the
connection and loosen the part or wire if
you want to change or fix something, but at
least they don't fall out. BUT, if you've got
little wire pieces hanging out and space is
tight and you're paranoid about uncon-
nected wires and you happen to fasten one
of those component tails across a tube sock-
et from positive to negative and think every-
thing's jake 'cause the extra connection is
hidden under two layers of resistors where
you can't see it and you plug the thing in,
and get SMOKE and a BURNING SMELL,
well then you did just what I did. I yanked
the power, but, oh man, that one chilled me
to the bone!

It took quite a while to work through the
circuit and find my mistake. By that time it
was 10:30 at night, and of course I had
blown the fuse and had no replacements, so
it wasn't 'till the next day that I found out
that in fact everything was just fine except
for a char mark on a resistor.

4- ed.- It is good procedure to always make a good
mechanical connection at the joint before applying
solder, as you learned the hard way.

8 SOUND PRACTICES - Summer 1994

AES SE-1 Underside View

Which brings me back to my major com-
plaint about the build procedure that I
mentioned above. Remember I'm a novice,
and I'm assuming the kit designer is a pro,
but it seems to me that if I were doing my
own amp from scratch [ would want to
build up each of the connections and then
solder it down, proceeding around the edges
of the chassis then into the middle where
there's more room. I'd have fewer connec-
tions slipping out, less chance of goofball
mistakes like the one I made, and also less
chance of charring unrelated wires with the
soldering iron as I dug through layer after
layer of wire to get at the joint to be
soldered.

My only other quibble is that there should
be some mention about how to identify ca-
pacitor polarities, especially because there
IS a warning that "an explosion will take
place if not installed properly." That kind of
got my attention. A slightly frantic call to
AES got me the answer. On the electrolyt-
ics, there is a stripe on the side with an ar-
row pointing to negative. Also, the negative

side is shiny, positive is dark. On the Vita-

min Qs, if you hold it so you can read the
writing on it, the positive side is to the left
of the writing. The Kimber and other Spra-
gue caps are so clearly marked even [ could
figure them out unaided. By the way, only
electrolytic caps pose the danger of explo-
sion when reversed.

Ah, one last thing. The phono plug you
shove in to set the bias shorts across the cir-
cuit so when it's in there's NO MUSIC.

That flummoxed me for awhile, and gave
me a sinking feeling when I first hooked up
the completed amp to the rest of the sys-
tem because | had forgotten to take out the
plug. Oh, and also it would be nice if there
was a photo of the completed amp's guts in
the manual. Not required, but it would have
been helpful.

Despite these complaints, the manual does
its job, and I was able to put the whole
thing together in about 16 hours over two
days. The built unit is an attractive, com-
pact little beast, measuring 13" wide by 9"
deep and a little less than 8" to the top of
the tubes. It ships with wooden side rails to
screw onto the chassis, but I hate that kind
of nonsense, fru-fru designer touch and just
left mine off.

SE-1 SOUND

The highs are like liquid syrup, the mi-
drange is smooth as butter, and the bass,
while exhibiting a slight golden brown color-
ation, managed to be both as fluffy and as
substantial as pancakes. But, for some rea-
son, | never feel like listening after about
11:00 in the morning. Sorry, couldn't resist.

After finishing the amp and plugging it in, |
hated it. The thing was so smooth it
sounded compressed. | had heard that oil
caps take a long time to break in, so I played
the amp hard for a week, and then started
serious listening again. I still hated it, except
for one day after some insanely complicated
stuff at my real job, I found it relaxing. I got
one of my audionut buddies to come over



to listen to it. By the third cut he was sound
asleep! I called my least audio oriented
buddy, the one who used to be a music crit-
ic, and got him to come over and listen. He
said, "This is bad. You've lost that thing
where you can hear all the music, but still
follow individual threads." I was pretty
bummed.

So I yanked the Vitamin Qs and soldered in
some Hovland MusiCaps I got in the mail.
Immediate, radical, MAJOR change.’ The
highs came out of hiding, images emerged
from the fog, and it became possible to
again discern detail. Least audionut buddy
said, "This is good. Don't mess with it any-
more." Most audionut buddy said, "I wish
my system sounded like this." I started get-
ting happy again.

In the circuit design description, it is
claimed that a lot of attention was paid to
"overload recovery" and I guess I believe
that. The amp did not wildly distort even
when cranked almost full up, driving ineffi-
cient speakers. I know for a fact it was into
clipping territory, but that clipping was of
the soft 'n' easy brand.

THE SE-] IN MY SYSTEM

A few months ago I bought a few pairs of
NHT SuperZeros and an SW2P powered
subwoofer primarily for home theater use,
but I've been so wowed by their high

SPRAGUE CAPACITORS

VITAMIN Q@° SUBMINIATURE PAPER CAPACITORS

These capacitors
are the most
widely vsed of
all paper capac-
itors in commer-
cial and military
clectronic equipment. Hermetically sealed in metal
cases, they are electrically and mechanically designed
fo moat stringent operating requirements.

— = —
b e

——

Impregnated with Vitamin Q, a substantially linear,
controlled molgcular weight, hydrocarbon polymer,
which is exclusive with Sprague, these dependable ca-
pacitors are available for operation in two tempera-
ture ranges: —55°C to +85°C and —55°C to

+125°C. Because of their Vitamin Q impregnation,
these subminiature capacitors have a higher insulation
resistance and longer life than comparable units with
ordinary oils.

Sprague Subminiature paper capacitors exceed
the performance requirements of military specification
MIL-C-25A. A limited number of the ratings shown
here are listed in the military specification and should
be ordered by their MIL type designation where equip-
ment specifications so require. (See page after naxt)

Listed below are the most popular insulated section
{ungrounded case) capacitors. For information on- other
types, ratings, and tolerances, as well as on wax-im-
pregnated units for absolut size, It
your Sprague Industrial Distributor.

Vitamin @ ad from 1960 — First choice of guided missile designers everywhere

resolution and clarity that I listen to a LOT
of music on them. In fact, I sold my ProAc
Response 2s 'cause [ felt | didn't need them
anymore. The SZs have a sensitivity of
about 86 dB, more or less average
sensitivity.

My other speakers are a pair of original
QUAD ESLs which are famously weird in
their power requirements. The SE-1 was ca-
pable of cruising volumes of 90 dB, and
peaks around 96 dB at my couch, about 12'

from the NHTs and 8' from the Quads in a
20" by 13' room. This is actually about the
top volume limit | can regularly get away
with as | live in a NYC apartment, and I'm
pleased to find out that level CAN be
reached with a SE 300B design and main-
stream speakers. It could NOT be attained
with the Fi 2A3.

Of my own two speaker sets, when I had
the oil caps in, the NHTs came out a lot
better than the Quads. The slightly blurry,
mushed together sound of the oiled SE-1

18" (30~ gt duonel)

Al Lae
Andie Elecdroni ¢ Supoly)
Pdwed s OE |

was not looked upon kindly by the Quads.
Also, the already somewhat tubby bass of
the Quads was made much worse by the
SE-1. The less demanding NHTs pushed on
through relatively unscathed in comparison,
especially when I rolled off the low frequen-
cies using a homemade passive high pass

5— ed. - Vitamin Qs, the classic paper-in-oil
cap, are not for every system or every taste.
Ned Carlson of Triode Electronics writes in
his Dusty Files II: "Vitamin Q caps are the
subject of heated debates, with our customer
response running from ecstatic to badly dis-
appointed.” If a full, dense, and super-rich
sound is not what your ears or speakers want,
try something else. But in a system with high
resolution paper cones or somewhat aggres-
sive speakers, like Altec compression drivers
with cast metal horns, Vitamin Qs can pro-
vide magical midrange effects. You have to
consider the overall system perspective. Any-
body with extra unloved Vitamin Qs can
send them to me.

Anyway, go ahead and audition a few caps.
One of the advantages of a kit is the psycho-
logical ease of trying things out that you

would never try on your Jadis.
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Audio Note Kit One 300B SE

filter (my intro to DIY, of which I am
VERY proud) and let the powered SW2P
take over the bass.

When | switched to the Hovland film caps,
the Quads clearly sounded better than the
NHTs. The SZs vastly improved, once again
exhibiting great imaging and coherent, de-
tailed sound from top to bottom. However,
the Quads improved even more, again be-
coming the premier midrange speakers I
know them to be. The Quad bass was still
bloated, but with midrange-oriented materi-
al, I got a solid 3-D picture of the music.

Even with the film caps, though, the SE-1
seemed to lack a little of the life I've heard
from other SE designs. The best way I can
describe the overall sound of the SE-1 is to
say it has a soft front, with a rich thick
back. The back part is good. You get a real
sense of the shape and sound of bodies of
instruments, and voices, in all their com-
plexity. But the front part isn't so good.
Without transient snap the music is robbed
of it's sense of excitement.

AUDIO NOTE KIT ONE

Like the AES, the AN is a 100% Class A,
single ended design using 300B tubes with
no negative feedback. It uses a single
6SN7GT double triode in the input stage
which goes to a volume pot to allow for lev-
el tailoring. The output of this gain stage
then feeds a 5687 twin triode driver confi-
gured in a series regulated push-pull circuit
(SRPP). The signal finally winds up at the
mighty 300Bs. The power supply uses a big

ol' 5U4G rectifier and a cap input filter
with a heavy metal choke.

The finished product is not only BUTT
UGLY, which I happen to like, but big too.
Where the AES is a sensitive, caring guy
who hopes your girlfriend likes him, the AN
is just too macho to care. No attempt has
been made to conceal that this is a piece of
electronics. The transformers and choke
look like a bunch of wire was stuffed into a
brown paper bag and hidden in pieces of
sorta' shiny, sorta' cheap metal. The chassis
itself is painted in a very cool, lightly tex-
tured, industrial gray but it's still not gonna

win any friends in the interior decoration
business. Unless, of course, I'm your interior
decorator. It measures 16" wide by 12"
deep by 8 1/2" to the top of its (optional)
tube protecting cover supports.

As one would expect, there's a lot of Audio
Note branded stuff including about half the
electrolytics and four paper-in-oil signal
caps. The Beyschlag resistors are kind of
wussy looking, but no doubt work just fine.
All the transformers are, of course, Audio
Note. The manual states "no real compro-
mises were made in part selection" and who
am | to argue? Later in the manual, they
warn against part substitution, claiming that
the amp was sonically balanced with these
parts in mind. | ran out of certain colors of
wire, but simply ad-libbed with another col-
or and ended up okay. Be sure to get a ruler
with metric markings before you start this
kit. I can guess how long a foot is, but I ain't
got a chance of getting 25 centimeters right.
The AN manual is reasonably informative,
almost detailed enough, and even has two or
three JOKES. It walks the builder step by
step through the process rather than refer-
ring to construction diagrams, although
there are a few helpful drawings. It would
be possible to build the amp even if you
never read past the current step you were
on. However, | strongly recommend you do
a full readthrough before starting in.

Unlike the point-to-point wiring of the
AES, the AN uses circuit boards. Because of
this, the construction process as a whole
was less useful to me as a primer on how to

Under the hood view of Kit One
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do my own stuff and also made it harder for
me to understand the intricacies of how the
circuit works. It did however help me to get
into the head of board stuffers everywhere,
and allow me to understand why this is
completely dreadful work that every coun-
try, no matter how poor, wants to source
off-shore to an even poorer country just as
soon as possible.

The kit as a whole was beautifully packaged,
with parts separated by step, or PCB, rather
than just by component class. To build it,
first you stuff the chassis with the

transformers, choke inputs, outputs and so
on. Then you stuff three smallish circuit
boards. Then you wire it all together, test it,
and get ready to groove.

Where appropriate, you solder things down
as you go, not storing it up for one big, an-
noying solder-fest. I ran into one easily
avoidable manual problem when | was try-
ing to sort out the rather complex power
transformer wiring. This process is covered
by step 19 and 20. Step 19 is at the bottom
of the (unnumbered) page and reads
"..carefully twist together the following

wires—see over." Then you turn the page
and there's a chart of "Mains Transformer
Wiring." | spent probably 30 minutes look-
ing back and forth from the manual to the
transformer trying to figure out WHY 1
would want to twist wires across the trans-
former to each other, before I threaded
them through the holes provided on each
side. Finally, | turned the page again and
read through a few more steps and finally
got that the list of wires on the top of THIS
page was what Step 19 was referring to,
NOT the chart on the preceding page
which is what you use in Step 21.
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Another manual complaint I have is in the
Input Driver Board section. Just previously,
you built the Power Supply, which uses an
irritating method of attaching the resistors
which requires you to trim, shape and tin
each of the resistors to solder it to a pad on
the PCB, rather than through a hole. Steps
5 through 8 cover the resistors for the Input
Driver Board section and it starts by saying
""Bend all the resistors to shape as described
‘under the PSU board..." Well, DON'T. Un-
like the PSU, the ID board has some pad
mounted resistors, but most mount like
usual just going through the board. If you're
totally zonked on getting some sound out of
this baby, and racing towards the end, and
just blindly doing what the instructions say,
YOU WILL BE MIGHTY SORRY!

In general, the manual, which starts out be-
ing extremely thorough and carefully hold-
ing your hand through each step, gets a little
loose by the end. Clearly, someone got
tired. Nowhere does the manual completely
lie to you, but you have to think through a
few pieces of it. There's nothing wrong with
this, but the highly detailed beginning can
lull you into a false sense of safety. For in-
stance, in the early stages you are warned
not to solder a connection yet, because oth-
er pieces will also be going to that point.
Much later, no such warnings are proffered
and you're pretty much on your own for
reading ahead to get a sense of where things
might pile up. I would say to use caution
about soldering things on the terminal strip
that runs between the two 300B bases.

It took me almost exactly as long to build
the AN as the AES: 16 hours over two days.
Again, a photo of the guts of a completed
amp would be most helpful.® I've got a
pretty good idea that the insides of my amp
could have been done considerably more
neatly than mine were. Having a role model
is always nice.

KIT ONE SOUND

No jokes this time. The Audio Note COM-
PLETELY SMOKES the SE-1. From 'the
moment | turned it on | was drawn into the
music, hauling out CD after CD just to see
if the spell would break. It gave me all the
super-fi thrills of enormously detailed yet
thoroughly relaxed sound that I was hoping
to get from an SE amp. The AN is still
bested by the Fi 2A3 for its ability to see

6- Angela Instruments, Audio Note's US kit dis-
tributor, includes photos of the wiring of the
finished product with the Kit One, printed here
for posterity.

-into the music and reveal every sparkling

little detail. But the AN comes close, is way
smoother, AND it will drive my speakers!

After my experiences with the caps in the
AES | was afraid that there was an SE co-
nundrum: either it's smooth or it's detailed
and never the twain will meet for drinks,
have sex, and assume a mortgage at 6%. Not
so. The Kit One is about as nicely balanced
a bag of tricks as I've heard, presenting each
and every musical thread, but never losing
the sense of the music being of a piece. This
ain't easy and I've never heard music in my
place as pleasingly integrated. The sound-
stage was wide and moderately deep. Sonic
images were thoroughly resolved in 3-D
space, every cymbal's slightest shimmer was
faithfully reproduced, vocalists seemed fully
rendered, guitar sounded like guitar, blah
blah blah. I liked it and never wanted to
turn it off. Honest. I've been late to work
every day and subsisting on about four hours
sleep a night since I finished building the
kit.

This lively character is what I really love
about this amp. No matter how much
dough I spend on building my system, Jimi
still ain't coming back, ya' know what I
mean? The Jimi experience 1 get to have is
playing his recordings, and the hi-fi I want
to own is the one that gives the most LIFE
to those recordings, while not lying to me
about what's on there in the first place. And
that's the rub. I don't want any obscuring,
no frequency tilts that sound musical but
actually hide music, no compression that
makes the edges easier to take but just hides
the real swing of the music, no overly
smoothed tube sound that obliterates spa-
tial detail, no faked up overly deep sound-
stage. [ think the AN comes up like a rose
on all these fronts.

After some very close listening and a day of
grueling matched level comparisons, I just
don't think I'm hearing any less from the
AN than I hear from any of the other amps
I have around, including a pretty good solid
state amp (the Acurus 3X200 I use for sur-
round sound) and my completely excellent
Lectron JH-30. And in addition, I believe
the AN provides a gripping enjoyability to
recorded music that I would characterize as
the Single Ended Difference. Listening to
the AN you don't think, "Hey, nice hifi,"
you think, "Cool tunes."

I'm not saying you can do no better than the
Kit One. I'm sure you can. I'll even bet that
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AN will offer an upgrade path. But for the
dough, this is a totally pleasurable, involv-
ing, ENGAGING amp. What more do you
want to know?

CONCLUSION

I got a pretty good sounding amp out of the
SE-1 once I chucked the Vitamin Qs and
put in Hovland film caps. It won't give you
the best possible sound out of a 300B, being
kind of weak at both frequency extrémes,
but it sure is nice through the midrange. It
sounds like a good, low power tube amp
with classical tube amp failings. As an intro-
duction to both building your own amp and
to the smooth, liquid beauty of tubes, it's
pretty good. Unfortunately, it lacks the
aliveness and immediacy that got me
hooked into this whole SE thing in the first
place. It is not a major failure, but it doesn't
do the trick for me.

The Audio Note, on the other hand, totally
thrilled me. It is a MOST engaging amp and
gave me real, significant sonic pleasure right
out of the gate which hasn't stopped yet. It
was not as much fun to build as the AES
and less educational because of the PCBs,
but for crying out loud, who cares? This is a
completely cool amp and I think you would
want to own one. It costs almost 50% more
than the SE-1, but I'd skip lunch for two
months and get the Kit One.

This Just In.. . .Welborne Labs Laurel
Late in the review process I received a pre-
built sample of Welborne Labs $1,700 ste-
reo entry into the 300B kit amp sweep-
stakes. I didn't build this one, Ron Welborne
did, and sneaking a peek into its guts blew
my mind. This is what the inside of an amp
kit is SUPPOSED to look like! Wow, is it
nicely put together! For the first time, I
have a real high water mark of craftsman-
ship to shoot for. Hey, Ron, why not in-
clude a picture of your handiwork to inspire
kitbuilders? The Laurel is also available as-
sembled at additional cost.’

Just on looks, this is the go-ahead winner,
fer shur. It is drop dead gorgeous. The AES
looks "cute” and the AN like lab equipment,
but the Welborne looks like a meticulously
restored '66 Jaguar sedan. It comes in a one
inch thick walnut chassis, with a brass top
plate and unhideous transformers. Really a
beauty. It measures 17" across, 14" deep
and 8" to the tube tops.

7- See further comments on the Laurel and the
AES SE-1 elsewhere in this issue.



Like the other kit amps I heard, the Laurel
is a 300B SE design putting out about 7
watts. Part selection is first rate, including
MagneQuest transformers, Golden Dragon
tubes, Kimber and Solen caps, and it ships
with both metal film and carbon composi-
tion resistors so you can confuse yourself
endlessly about which to use. Internal wires
are all Kimber and connectors are Cardas.

Along with the amp, Ron sent a preliminary
assembly manual. It's way different than the
other manuals 1 used, containing only one
page of assembly instructions, but six pages
of beautifully rendered CAD drawings
showing in admirably clear detail both wir-
ing and component placement. It's a little
hard to tell without actually going through
the process, but I wouldn't expect this amp
to be any more difficult to build than the
other two.

I listened to the Laurel on its own for a little
while, and I included it in the day long
matched levels comparisons with the AES
and AN amps. It's a real good sounding amp,
much better balanced than the AES with
good behavior through almost the entire fre-
quency range, and a reasonably tight, tune-
ful bass even into the Quads. It's got the SE
sound: live, dynamic and detailed yet still
smooth 'n’ rich. However, for my money, it
did not best the AN in what I think is it's
best quality: the integration of great tran-
sient attack segueing seamlessly into har-
monic bloom into decay. In comparison, the
Laurel sounded just the littlest bit wiry. |
can't help thinking that some Audio Note
paper-in-oil caps might shoot the Laurel to
the head of the pack, but currently it runs a
close #2. For looks, it slaughters the
competition.

MANUFACTURERS' COMMENTS

Audio Note

It is always satisfying to see a positive write-up of
one of your own products, but what I find particu-
larly satisfying is the fact that here we have yet
another convert to the truth that a well executed
single ended amplifier is simply a better and more
enjoyable communicator of music, regardless of
origin and genre. More strength to our hand!

Peter Qvortrup
Audio Note, UK

Audio Electronic Supply

Wow!... two reviews of the same product in the
same issue. I am flattered. I must say that I am
also pleased to know that single-ended triode am-
plification is out in the mainstream of music
reproduction.

After reading Seth Goldwin's review of the SE-1
amplifier, I must confess that I had a desire in my
heart to respond in a fashion unbecoming of a
southern "Yankee". 1 refer specifically to the por-
tion of the review regarding Vitamin Q coupling
caps. His suggestion that Audio Electronic Supply
"hawks" these caps reveals his illbreeding and
inane, witless style of writing. We do not "hawk"
anything at AES. We offer legitimate products and
parts to the audiophile community.

The SE-1's AC operate and standby switches are
made by C&K and are used by millions every year
in all types of electronic equipment. These are UL
approved flame- and spark-proof switches, but if
they are not soldered properly or need multiple re-
solders because of wiring mistakes, yes, they may
become damaged.

In closing I would like to mention that if Mr.
Goldwin would like to compare amplifiers that are
built and look like fine jewelry, he might look at
amplifiers out of the modest price range of the
SE-1 ($549 kit form). I should have sent him a
pair of Cary CAD-300-SE, or for that matter, a
pair of CAD-805 single-ended monoblocks. The
Cary amps will smoke anything this boy has lis-
tened to or set his eyes upon.

Thank you once again for the opportunity to speak
my mind and keep up the great magazine.

Dennis J. Had
President, Cary Audio Design, Inc.

Editor's Note

We were happy to run two articles on the SE-1. It
is a landmark product, as all of the current SE kit
amps are, and it is definitely worthy of editorial
attention. The AES amp is of particular interest to
the hobbyist community because of its low price.
People seem to be a lot more willing to experi-

ment when the price drops below a thousand
bucks!

Designing a $549 (without tubes) amp these days,
is no small challenge and the SE-1 strikes me as a
valiant attempt. It would be very hard to home-
brew an amplifier of equivalent build quality for
the money buying parts at retail.

One way to look at this amp, from the hobbyist
perspective, is as a starter kit of chassis and iron.
Even if you're a novice when you build it, as you
learn tube electronics, many options will appear
on the horizon. Give the "factory" circuit a listen
but realize that there are many possibilities for
mods and upgrades to this little amp if you don't
like the stock job in your system or you just need
a little variety in your life. If a mod turns out to be
a mistake, you can always go back to what you had

before.

I wouldn't be able to resist giving the 2A3 option a
shot if I had the SE-1 and some efficient speakers,
say anything that works with a 300B. The 330V
B+ supply is perfect for 2A3 or 6A3 tubes, al-
though most users will probably be lured in by the
300B mystique and the few extra watts this tube
offers. 300Bs are great, but did you ever wonder
why the 2A3 also remains a venerated classic after

60 years? 6A3s with pentode WE 91 style driver
stages could be a killer combo in the SE-1 chassis.

The SE-1 could become for triode experimenters
what the Dyna has been for p-p pentode guys for
decades, a breadboard for all manner of experi-
ments. A couple of tube sockets, transformers,
and a power supply can take you in many different
directions.

It is always instructive to compare the impressions
of two or more listeners to look for some balance,
if not consensus. Compare Herb Reichert's com-
ment's on the SE-1 later in this issue with Seth's
notes and see if you can make any sense of the big
picture. After hearing a dozen or so opinions on
the SE-1 varying between "unreal" to "just okay",
I'm not sure there is any universal evaluation.
Tastes and partnering equipment surely have ev-
erything to do with it.

Reviews are often granted significance and author-
ity by readers well beyond their legitimate claims.
"Professional" reviewers sometimes go to great
pains to qualify, routinize, and objectify their re-
ports but the issue of whether you would agree on
good sound if you were sitting on the same bench
listening to the same system is a question that the
printed word (and Audio Precision graphs) can
never answer.

Update: Just borrowed an SE-1 from Mike La-
Fevre (retrofitted with Magnequest outputs, of
course.) Indeed, the overall build quality of the
unit exceeded my expectations. All mechanical
parts are really nice, especially the E.F. Johnson-
style 4 pin sockets. The switches seem fine to me.
The neo-designer visuals would probably be con-
sidered a plus by most owners unaccustomed to
having Frankenstein's lab looking homebrew gear
or old industrial amps on the shelf.

I must agree with Seth that the bone stock
(except for output transformers) SE-1 sounds
slightly muffled. But I recognized one potential
cause immediately. Metal film grid stoppers (10K
on the schematic) are a chancy proposition but
most manufacturers use them without hesitation.
Sometimes they sound wickedly bright and some-
times they sound overly dead. Replacing the fancy
Dale grid stopper with a good old 1/2 watt "Gold-
en Age of Radio” Allen Bradley composition unit
increased the definition and bite of the SE-1 dra-
matically. A 15 cent Radio Shack carbon resistor
would work well also. Appropriate technology for
the job, if not glamorous. There you have it: a 30
cent experiment recommended for all amps with
metal film grid stoppers. Use ultra-short leads be-
tween the resistor body and the tube socket.

Next "mod" is free: for greater "clarity" remove the
.22 film cap bypassing the 560 uf 300B filter cap.
Some of these compact modern high voltage elec-
trolytics can respond in strange ways when by-
passed with certain kinds of caps, so
experimentation is required. Haven't figured out
exactly why. If the stand-alone electrolytic is too
scratchy for you, try a Vitamin Q or something to
cool it down. Experiment till you're happy— that's
the whole point . . . now where are those 2A3s?
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Here's a new arrangement that is really
working out great. Running a 301 with
a FR-64/DL- 103 into a modified

Loesch preamp. Then | have this neat
bass crossover using a 71 A. Digital guys
like it minus the network as a CD line
stage. I'm looking for a CD player
myself right now.

The new Dinosaur is a killer. Works magic
on the mids and tweets of my tuned pipe
Focal system. Best sound | ever heard from
a 50. The Mullard-style push-pull 6B4-G
bass sounds alive on a folded tapered pipe.

At 96 dB/IWV sensitivity | can play The Melvins with a few triode watts. My
friends are jealous. This system smokes on all of my current favorites:

the Argo pressing of Britten's "Noye's Fludde," the latest Praxis CD, Sacrdfist,
and a crusty Dinah Washington Mercury | found in the trash off Avenue B.

(cont. overleaf)

A\ Mullard-style PP 6B4.G bass amp
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Voigt's formula for a tuned pipe:

13548 3548 ~1.7R

L»e
where R equals the radius of the pipe and fis
approximacely equal to che resonant fre-
quency of the driver. "Approximately” is
where the twealing comes in.

Be sure to read YWeems' 2/87 Speaker Builder
article if you're interested in pipes.

The crossover inverts phase so | hooked up
the bass driver "backwards”. A | mh choke
rolls off the midrange and | use a 4.6 mF cap
to bring in the tweeter at around 3K.

Bass (M) Tweeter

Focal 12V Focal 7V313  Focal T122Ti
xover freq. IS0 Hz LP 1200 Hz LP 3000 Hz HP
tuned freq 28 Hz 100 Hz 600 Hz
pipe length 120" 22" 3"
pipe diameter 33 13" 6" id. PYC 3" alum pipe
stuffing wool 30 oz. wool wool
port 7x% 105"
cabinet 133343 22"
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A New Dinosaur!




Tuned In (con't)

I became interested in transmis-
sion lines primarily out of frustration with
reflex boxes. In my experience, there is a
"boing" or "echo" associated with bass reflex
that is nearly impossible to get rid of. We all
know the lengths some have gone in order
to stop transient ringing in vented boxes,
"matrix bracing” and the like. I decided to
give up instead. Sealed boxes don't ring like
that but they have other exaggerated reso-
nances and are generally compressed sound-
ing as well. I looked around at older
technology for alternatives. A two-way open
baffle sounded great but had limited bass.
Later, labyrinth speakers interested me, just
as they had caught the interest of many way
back in the day.

Lines and pipes are basically load-
ing systems which either dissipate or null
the back wave of a speaker driver while pro-
viding the high acoustic impedance that
cone drivers like to work out of. The advan-
tage of dissipating rather than trying to tune
the backwave is simplicity. The driver gets
the extra damping and restoring force it
needs at the resonant frequency but with
less potential for interaction than a resonant
box. An additional bonus is that lines and
pipes also lower the frequency of those
resonances. The mere fact that the box is
open makes for a more open and dynamic
sound. All told, the most important benefits
can be listed as similar to the best vented
boxes, but the result is smoother and the
problems are more innocuous.

My present speaker system is a
three-way transmission line. The drivers |
use are made by Focal and are widely avail-
able. The basic idea is to use a single-ended
amplifier to drive the mid and treble and a
push-pull amp on the bass.

The tweeter is a Focal T-122-Tij,
an un-chambered version of the T-130 with
an oxidized 1" titanium dome. The efficien-
cy is 95 dB/1W@1m. The pole-piece comes
drilled with three holes through it so that
the unit has as much output from the back
as it does from the front. The line is made
from 3" 0.d. aluminum pipe and it is tuned
for 600 Hz, i.e. 3" long. Dimensions are cal-
culated according to Voigt's classic formula
given above. A hamburger sized wad of long
haired wool is stuffed in the line.

The midrange is a 7" polyglass
coated paper cone, the Focal 7V313. It
draws heavily on the Lowther PM-2 and the
JBL LES for its technical heritage. The su-
per light stiff cone, huge magnet, short un-
derhung voice coil, and lossy coated foam

surround moves a lot of air and provides
shocking transient performance. Its nominal
efficiency is 95 dB/IW@1m. | have given
up on small midrange drivers. They all
sound anemic and lifeless to me, no matter
how pretty they may be. The other advan-
tage of a 7 or 8 inch mid is that it can usual-
ly cover the entire vocal range + harmonics.
This means no crossover between 150 Hz
and 3 kHz, a strangely uncommon practice
that can only make for better music. I'd pre-
fer one driver that works from 100 to
10,000, an old QUAD that actually moved
airat 100 dB SPL. Ifonly. ..

The midrange works into a 6" i.d.
PVC pipe 22 inches long. The line frequen-
cy is 100 Hz and it is loosely filled with
wool. Like the JBL and Lowther drivers, the
Focal has one nagging quirk— a rising out-
put with frequency characteristic that
makes for that old bright and in yo' face
"West Coast Sound." More on this later.

The woofer is a monster: the Fo-
cal 12V. Nominal efficiency is 96 dB/
IW@1m. Same "polyglass" coated paper
cone as the midrange, which makes for a
seamless match. The 3" voice coil is vented
through the rear of the driver. A coated lin-
en accordion surround damps the cone. As
with the 7V midrange, a huge magnet and a
short underhung voice coil provide wild dy-
namic shifts if they come up. The 12V
works into a 10 ft. line folded into a box 13
X 32 X 22" with 30 oz. of wool distributed
through the line.

The midrange and tweeter are
crossed over with a first order xover, the
only kind I use anymore. The trick with the
7V is to cross it over early (1200 Hz in this
case) to minimize the effects of the rising
amplitude characteristic. The tweeter needs
to be cut at least two octaves above reso-
nance (3000 Hz) to really work well with a
first order crossover. I actually spread it a
little to get a small "Advent dip" in the pres-
ence region.

The bass amps are standard Mul-
lard type circuits with self-biased 6B4-Gs in
a push-pull no feedback configuration. |
parallel a 6SN7 and directly couple the
plate to a 6BL7 long tailed pair. There are
no sneaky tricks, just a low impedance driv-
er stage and the tactic of burning the tubes
at 17W dissipation (272 V X .126A =
17.13 W). I use an RC filter between the
direct coupled stages to roll off the highs
above 500 Hz, well out of band of my in-
tended 150 Hz crossover.

The active crossover is a single
71A triode gain stage with an RC filter
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tuned for 150 Hz. Without the RC net-
work, this unit makes a great line stage proj-
ect for those of you who must own a CD
player. It may almost sound like music after
a trip through a 71A. Other little triodes
that lend themselves to this type of circuit
are 12-As and 26s. These little tubes with
solid nickel plates are super detailed and hy-
per beautiful.

The "Dinosaur” has been changed
several more times since the last article and
I am even happier with it. It now dispenses
with the FET and the cathode follower, al-
though | must confess a growing interest in
FETs (cool sound). 1 had three directly
coupled tube stages, but now I use a small
cap between the first and second stage to
limit the bandwidth to 150 Hz high pass.

The cables are all Kimber Silver,
which should be a controlled substance. The
phono preamp is a stealth device | worked
on with Art Loesch. The attenuator is an El-
tus, an expensive Japanese 'L' pad, 250K
with 47K Holcos paralleled to the I/O. The
turntable is a 301 with a Fidelity Research
FR-64 arm and a new model Denon
DL-103 moving coil. | have to make new
arm cables as the ones I'm using are shot.

I also use a heavily modified Tho-
rens TD-124 with a Sumiko FT-3K arm and
a Stanton 981LZS low impedance moving
magnet. If you are looking for a cartridge,
please check this one out. Not only is the
general presentation big and present, the
subtle stuff around and behind the music is
there in delightful proportion. I am shocked
at how stupid good this cartridge sounds. |
think it is impossible to get more phono
music for the money.

All this stuff plays my records and
I've been having big fun with the bass,
which goes all the way down. Splitting the
work up between top and bottom simplifies
matters dramatically. There is a myth that
one amp is somehow more "zen" or some-
thing. Unless you are driving one speaker,
this is absolute crap. Two drivers and a pas-
sive crossover with one amp, especially if it
is a multi-pole crossover, is more of a liabil-
ity than using two amps. Single ended
technology doesn't make much power and
will cramp the style of many modern speak-
ers. This can be heavily compensated for by
limiting the work an amp has to do. Given
the efficiency of any speaker, 66% of the
power needed for audio occurs below 150
Hz. The increasing availability of drivers in
the 90-96 dB range means that integrating
these low power amps is not beyond any-
one's reach. Make your own and bi-amp!



ORFEO 21!

OR HOW TO BUILD SOME SINGLE TRIODE AMPLIFIERS
AS BIG AS AIRCRAFT CARRIERS (WELL, ALMOST) AND
LIVE HAPPILY EVER AFTER LISTENING TO THEM

by Ciro Marzio and Cristiano Jelasi

Part |: Overview and Power Supply Considerations

The Orfeo is clearly intended to be a de-
finitive amplifier. Its musicality is truly re-
sounding, just like that of the mythical
singer to whom we have dedicated it.!
Commercial amplifiers that can aspire be its
equal are truly few, extremely few, or
maybe even fewer than that! While it is true
that audiophiles who undertake this project
will find themselves faced with a rather de-
manding task, they will be repaid with the
attainment of a musical pleasure that will
last for years. In other words, the Orfeo
can be a steady focal point around which

the rest of your system can develop and
evolve.

This amplifier was redesigned several times
and this last version is decidedly simpler—
and more musical — than its predecessors.
This progress, however, has been paid for
with an degree of encumbrance and weight
that is truly extraordinary: each amp we
built weighs nearly 55 kg and measures 85
cm x 45 cm x 30 cm. If you have problems
with limited space, this is not the amplifier
for you!

1 — When we first built the prototype of this amplifier a few years ago, there were no commercial products of the
same name. Since then, more than one "Orfeo” has appeared, and we wondered whether to give ours a new name or
not. In the end we decided to keep its name: it has plenty of personality to distinguish it from any other amp.

And while we mentioned that the circuit
topology of the amp is relatively simple, we
must recommend it only to hobbyists who
already have extensive experience with
tubes. The voltages in play are very high
(over 1200 volts 1) which is why this is
NOT the circuit on which to make your
bones! We caution even expert hobbyists to
exercise maximum prudence. At these volt-
ages, any carelessness can be fatal. In addi-
tion, take every possible precaution to
safeguard all persons who may find them-
selves, even if only occasionally, in contact
with these amps. Having made this dutiful
introduction, we can go on to the descrip-
tion of the amplifier.

Design Philosophy and Goals

The principal criteria guiding the design of
this amplifier are maximum simplicity and
circuit linearity, in the belief that all that
which is not present in the signal path can-
not deteriorate it. (Remember Ford II's
maxim that anything that's not there, in a
car as in any other piece of machinery, can-
not get broken.) Obviously, this philosophy
has positive effects on reliability as well.

The Orfeo is a three stage circuit capable of
output power of circa twenty watts. Each
stage is single ended using pure triodes. This
choice is quite unusual, yet we are con-
vinced that the principal reason for the su-
periority of single ended resides in the fact
that the circuits making use of more than
one tube in the same stage suffer due to the
inevitable differences present between one
tube and another. As is our custom, there is
no negative feedback.

The power supply was the object of particu-
lar attention. We conducted long listening
tests of various prototypes using different
supply configurations. The goal was to
verify eventual listening differences between
regulated supplies, unregulated supplies
with inductive input filters, and unregulated
supplies with capacitive input filters.

With respect to circuit evaluation, we took
into account both listening results and test
results, but we privileged the former in all
cases where the results of the two methods
differed. In our view, the ultimate goal of
any piece of hi-fi equipment is that of mak-
ing one listen to good music and to transmit
the emotions that are part of the music.
Musicality is therefore always the principal
parameter we use to evaluate our amp]iﬁers.
Even when choosing among different types
of circuits the definitive judgment is far
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reasons: a good supply is necessarily During the long development process of this

cal performance. This stance sometimes
leads us to adopt solutions that, based on
theoretical calculations alone, may seem un-
orthodox to some readers.

In the selection of materials we tried to
reach the best compromise possible be-
tween the desired listening results and costs.
Although this is not a project in the "cost no
object” category, it is nevertheless requires a
somewhat substantial investment. Our goal
is music reproduction instruments of abso-
lute top rank so we were willing to commit
resources in order to get where we wanted
to go.

A secondary effect, sometimes listed first,
of our no-compromise design goals is the
decidedly extraordinary size and general un-
wieldy form of the Orfeo. We admit not
making particular efforts to contain the di-
mensions in as much as that would have
been possible only to the detriment of quali-
ty or a further increase in costs.

The Power Supply

That the power supply is as critical to sound
as the amplifier circuit proper is not a new
assertion. Every builder of esoteric amplifi-
ers believes in and celebrates the miraculous
qualities of the supplies used in his own
equipment. Still, in the great majority of
commercially produced amps, the compro-
mises are many, despite high sounding dec-
larations. This is inevitable for two basic

expensive and also necessarily cumbersome.

In the case of the 211, and its close relative
the 845, there is also the problem of high
voltage requirements in the plate supply.
Let's see how some of the most famous cir-
cuits resolved this problem. Not surprising-
ly, these are all Japanese designs.?

project, we closely studied the "classic" 211
and 845 circuits. We built and listened to
examples of those power supply solutions
which seemed most promising, using com-
ponents that we preferred in our own am-
plifiers. These circuits served as guideposts
in our development efforts. We considered
humility in the face of designs of the past a

2— ed.- Although these triode amp designs (and their
creators) are recognized in Japan, their "classic” status
in the Western world largely results from their appear-
ance in Jean Hiraga's seminal publication Initiation aux
amplis & tubes. (Editions Fréquences, Paris. ISSN

0753-7409.) This historical survey provided the West-
ern world with an introduction to the Japanese tube
audiomania experimenter scene and certainly ranks
among the most influential specialist publications of
the modern vacuum tube era.

Side view of battleship Orfeo
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necessary attitude for those preparing to
build amplifiers intended to surpass the
classics. At the same time, we argue that it
is always necessary to verify improvements
through actual listening tests.

We begin with the legendary 1971 Uesugi
design. Mr. Uesugi is a living legend in the
Japanese scene. His amplifiers are consid-
ered to be products of exceptional musical-
ity by discerning Japanese audiophiles.
Among these, the most famous is surely the
large 211A mono amp, which can also use
the 845. These amps are still in production
on a built on demand basis. They have never
been imported in Italy.

The Uesugi is a four stage 15 watt amp with
a 6AUG pentode in the first stage, one sec-
tion of 12BH7 in the second and third
stages, and a 211 final. The plate supply
uses a voltage doubler with solid state
diodes. In this supply there are two voltage
take off points. The first provides 900 volts
to a pi-filter using a 10 H choke, the other
one furnishes about half that voltage to a
separate C-R-C filter which feeds the first
three stages of the amplifier. Another wind-
ing on the transformer provides the grid bias
supply. The version we are discussing uses
one power supply shared between channels
but there is also a version of this amplifier
which is completely dual mono.

Another more involved approach was also
launched in 1971 by Atarashi in his 845
amp which can also use 211s with some loss
in power output. He used three different
transformers for filament, grid, and plate
supplies. The B+ current is extensively fil-
tered in the purest "audiophile” style. First
there is a double pi filter (C-L-C-L-C) then
a section of RC filter voltage dropping, then
an LC stage to feed the triode wired EL34
driver. Finally there is an RC filter feeding a
triode wired EF-86 input stage. The three
chokes are all five Henry units. The ripple
reduction factor of this supply is very good,
especially in the first two stages. The im-
provement of this approach over that of
Uesugi's approach is clearly audible.

Next, we will look at a much more recent
amplifier, the Audio Note Ongaku (as pub-
lished in SP #2). This stereo amp is avail-
able in Italy and it is very famous, mainly for
its stratospheric cost. The stated output
power is between 23-27 watts but this
specification seems somewhat optimistic.

The Ongaku plate supply uses two second-
aries of the supply trans. One of the wind-
ings supplies the first and third stages of the
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amplifier and supplies grid voltage to the
211. The other provides B+ through solid
state rectifiers to a double section cap input
filter. The center-tapped secondary feeds
the second and last stage through a full
wave bridge using SAR4/GZ34 tube rectifi-
ers. The hybrid approach of using both solid
state and tube rectifiers is perplexing. The
bridge rectifier feeds a cap input supply us-
ing a rather low inductance value of 3 H.

Our Plate Supply

We based our supply on the results of long
comparative listening tests using regulated
and non-regulated supplies. Each of the
three stages has a dedicated supply using a
single transformer with three separate wind-
ings. We preferred vacuum tube diodes to
solid state diodes, even though they are
more expensive and cumbersome because of
size and filament supply requirements.
However, in listening tests they were more
musical over almost the entire audio band

than solid state devices. This was no area for
compromise.

The first two stages have full wave rectifiers
using dual diode rectifier tubes. The final
stage uses a full wave bridge rectifier, using
four dual diodes mounted in parallel. Some-
one will surely object that this rectification
scheme costs decidedly more than a full-
wave rectifier, but keep in mind that it con-
siderably simplifies construction and re-
duces initial cost of the supply transformer
since the transformer must supply less volt-
age using a full-wave rectifier circuit.

Another consideration is that vacuum
diodes are much more durable than silicon
full wave bridges. Considering the high B+
voltage and its associated problems this
solution seemed preferable to us. The plate
voltage comes off the center tap of the fila-
ment secondary winding which adds a slight
reduction in ripple.
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A Cl  100uF 16 Volt
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f‘“’ T R2  2227Q 2W
R3 47K 2W
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- R8 560 2W
0 K
ﬁ‘ 224w RO 12K IW
RI0  100Q 2W wirewound pot
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220, R RI3 100K 2W
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The filter for all stages is of the capacitor in-
put, pi filter type using high value inductors
and capacitors. The first two stages have an
input capacitor of a relatively small value
(22 uf) followed by a 20 H inductor with a
high value cap (140 uf) then another 20 H
inductance and finally another 140 uf cap.

POWER SUPPLY PARTS LIST

Capacitors

Cl-C2 43,000 uF 15V electrolytic

C3-Cs 100uF 350V electrolytic
Cé 47uF 250V film

C7-Cs 100uF 250V film

(&) 20uF 1KV paper in oil

CI10-Cl1 100uF 1KY paper in oil or film
CI12-Cl14 35uF 1500V paper in oil

Chokes

Li-L4 20 Henry 50 mA
L5-L6 I5 Henry 140 mA
Raesistors

RI 1K 2w

R2 33K 5W

R3 5K 5w

Solid state diodes

PD{ 150V 25A

PD2 150V I5A

PD3 600V 5A
Rectifier Tubes

\1 SR4GY; SRAWGY; 5V3; 5V4;
5U4G; 83V; 80; GZ33; GZ37;
5Y3; 6087; U52

V2 SR4GY; SRAWGY; SR4WGA/B

V3-Vé SR4GY; SR4WGY; 5R4 WGA/B;
GZ37; 5V3; SU4G; AZS50; US2

SR4WGB stack
<«

Capacitor bank
_— >

The filter of the final stage uses three 30 uf
capacitors and two 15 Henry inductors.

Remember that the energy stored in a ca-
pacitor is proportional to the square of the
voltage.® Therefore, the energy storage of a
small cap at high voltage can approach or
surpass that of a large cap at low voltage.
Hence, a 140 uf cap at 650 volts has an en-
ergy storage of around 30 Joules. A 35 uf
cap at 1250 V stores 27 Joules. The current
required by the output stage is relatively
high so chokes of adequate current handling
capability above 15 Henries would quickly
become enormous. With the inductance val-
ues we use, the ripple is sufficiently low
such that it is not worth worrying about.

The dimensions of the group of three plate
supplies is, as you can imagine, anything but
compact — but it is definitely worth the ef-
fort! The improved listening results with
such an elaborate supply justify the expen-
diture of resources.

Filament Supply

All the filaments of the rectifier tubes are
supplied AC by secondaries of the filament
transformer. We found that AC heater sup-
plies do not cause audible hum with indi-
rectly heated tubes. Even the input tube is
heated by AC with a dedicated winding. We
tested a regulated DC filament supply but it
did not provide audible benefits, therefore it
seemed reasonable to opt for the simpler
solution.

On the other hand, hum problems are
prevalent with directly heated tubes, hence
the driver and output tube heaters are fed
with DC to reduce hum problems. We use
a simple full wave bridge supply with a large
43,000 uf cap. It is important to make sure
that the actual filament voltage under load
is close to nominal. Insufficient voltage
causes an audible deterioration in the sonic
presentation of the tube. Overvoltage nota-
bly shortens the lifespan of the device.

On the schematic you will find that the val-
ues of the secondaries are slightly high. We
did this because it is necessary to consider a
high voltage drop through the power supply
components. Depending on the DC re-
sistance of your chosen inductors, it might
be necessary to use dropping resistors calcu-
lated according to Ohm's law to adjust out-
put voltages to the nominal value.

Negative grid supply

The dedicated grid supply for the 211 final
is, in essence, rather simple. Like the other
supplies it is not regulated. Contrary to
what one might expect, we found that a
regulated grid supply caused a greater effec-
tive variation in the plate current than an
unregulated grid supply. This is because if
the grid supply is kept totally independent
of the plate supply by regulation, fluctua-
tions in the plate voltage are not accompa-
nied by corresponding variations in the grid
supply. An absolutely rigid bias supply,
then, does not provide more stable operat-
ing conditions when an unregulated plate
supply is used.

The circuit description is simple— the volt-
ages are supplied by a dedicated secondary
of the transformer, rectified by a solid state
bridge.

It is possible to use tube rectifiers in the bias
supplies, but we didn't find that it is of par-
ticular sonic benefit in this case, so it was
not worth the extra effort. Note that the
polarity of the rectifier is inverted because
we need to obtain a negative voltage. Filter-
ing is via a C-R-C filter, two 100 uf caps
with a 1K resistor. A 33K potentiometer is
connected to ground through a 5K resistor
and it is from the wiper of the pot that the
negative voltage is picked off. The voltage
can be adjusted with the pot.

3— The formula for calculating the amount of
energy stored in a capacitor, expressed in Joules
is: E=Cx V?/2
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" Components

The biggest challenge in building a musical
amplifier is the challenge of finding capaci-
tors adequate to your ambitions. Capacitors
in the power supply affect the sound of the
amplifier as much or more than the rectifier
tubes. We immediately eliminated electro-
Iytic capacitors from consideration. There
are multiple reasons for this decision:

a) They are not sufficiently reliable. It is not
unusual to find electrolytic caps that cannot
withstand rated voltage and they are vulner-
able to peaks of short duration. In view of
the voltages in use in this amp, it is not
worth the risk.

b) Electrolytic caps rated at high voltages
are a rarity. In practice, the DIYer must se-
ries several capacitors to achieve adequately
high rating, outweighing any space-saving
advantages that electrolytic caps offer in
contrast to non polarized capacitors.

c) The musical performance of electrolytic
capacitors is not exactly outstanding, so we
say just forget them.

DIYers can at this point choose whether to
begin a search of flea markets and surplus
stores for good old oil caps or turn to cur-

rent production film capacitors. There are
even film in oil caps. For high voltage use, as
in our 211 amplifier, the oil type intended
for this service would be preferable. In Italy,
such caps are produced by ICAR and
ARCOTRONIC. .

Of course, all of the filter caps are bypassed
with high quality small value caps. We have
had good results mixing capacitors with dif-
ferent dielectrics, e.g. 35 uf paper and oil,
paralleled with a .22 uf polystyrene and a
5000 pf silver mica.

Wire

We recommend silver plated OFC or solid
silver, possibly Teflon insulated. Watch the
insulation rating carefully. If you are not
completely certain that the insulation is
more than adequate, get yourself some te-
flon tubing to reinforce the insulation. Take
care to separate any non-insulated high volt-
age points from ground to avoid arcing. Al-
ways leave enough room between one
conductor and another. Back when we were
building the prototypes, a resistor opened
while we were listening one day but the unit
continued to play thanks to_a voltage arc
across the terminals which completed the
circuit!! In short, take every imaginable

edgarhorn
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precaution in the interest of safety when
building or working with high voltage
equipment.

Inductors and Transformers

This amp will require specialized trans-
formers.* It is possible to build it with sur-
plus components but keep in mind that the
size and weight will increase beyond the al-
ready substantial mass of our amplifier due
to the number of filament and plate wind-
ings required. In any event, be sure that the
high voltage terminals are adequately spaced
and well insulated. Suitable filter chokes
can be found on the surplus market with a
bit of dedication, but to us it seems simpler

to let your trusty transformer supplier wind
them.

Rectifier tubes

We prefer the SR4W, ruggedized military
version of the SR4, which are very beautiful
aside from working very well. You can hap-
pily use a standard SR4, which has a lower
voltage rating than the SR4W but still has a
high margin of safety in this application.
You can also use the following tubes in your
bridge rectifier: 5V3, 5U4, U-52, GZ-33,
GZ-37, or AZ-50. Each sounds slightly dif-
ferent and the choice is largely a question of
taste. Keep in mind that these tubes are not
adequate for the driver stage supply since
the voltage exceeds safe operating range.
There, the SR4 is an almost obligatory

choice.

The input supply operates at a considerably

| lower voltage than the other two and there

are many usable rectifier tubes. To con-
clude, we recommend that you use ceramic
base sockets of the best quality for the rec-
tifier tubes. They will need to withstand
high temperatures which can be a problem
with bakelite or, worse yet, plastic sockets.

Part i

We will continue our discussion of the de-
sign and construction of the Orfeo 211 am-
plifier next issue with an examination of the
audio circuitry.

The original version of this article was
published in the Italian-language DIY
journal Costruire Hi-Fi: Rivista per auto-
costruttori di sistemi audio diretta da Paolo
Vippiani. lssue 8 (Feb. 1994) and Issue 9

(April 1994).

4— Elettrica Brenta can supply a complete set of
transformers and inductors for this amplifier at an ap-
proximate cost of $1400 US for the set. For more
info contact: Elettrica Brenta, Vic. Vespucci 5, Fiesso
D'Artico, Italy. (39)41-5161552 phone and fax.



HIDOTRAC

A TURBO
CLASS A
PUSH
PULL
2A3
AMP

BY DIEGO
NARDI

At the tender age of 25, I am privileged to
qualify as a "tube electronics professional,”
an unusual occupation for 2 member of my
generation. At the moment, my job is re-
pairing, designing, and modifying audio gear,
my specialty being tube amplification, of
course. Presently, I am the official service
technician for Audio Note Jepan and UK
products in the Italian market.

Much of my audio education comes from
working on and listening to a wide variety of
contemporary and classic equipment, in-
cluding some top of the line Audio Note
products which I have been fortunate
enough to live with from time to time. At
present, my home system is powered by
self-designed, home-bred, no-feedback
triode amplification. What I'm introducing
to you here is a line integrated, 2A3 based
push-pull amp that [ built for purposes of
experimentation and which I liked enough
to retain as the main amplifier in my
system.

Despite its rather complicated structure —
five stages in the main circuit plus a cathode
follower tape out, two power transformers
for five independent power supplies — this
amplifier is no big thing and a standard 44 x
35 cm chassis is enough to contain it all.

This prototype contains a few fine compo-
nents | secured from Audio Note including
a couple of small Black Gate electrolytics,

four Jensen paper-in-oil coupling caps, and a
piece of AN-V silver interconnect to give
the final touch to sound quality. For the
most part, however, components were stan-
dard industrial grade items. I wanted to see
what kind of performance I could obtain
without relying on special ultra high
grade/expensive parts.

Transformers were made by my transformer
supplier specifically for this amp. The out-
puts are fine special alloy 0.1mm lamination
double-C cores, a Williamson-like 18 sec-
tion winding, yielding an excellent
16-155,000 Hz response between -3dB
points at 1W and a 25-45,000 Hz full pow-
er bandwidth (with two clean Watts still
available at 140,000 Hz) and modest losses.
All of this with no feedback at all.

There are a couple of technical solutions
that are quite unusual, at least for the way
they're used. The first one is that phase in-
version is obtained by means of -a low-
impedance interstage transformer (also C-
cored) splitting the amp into two parts. At
the left of the phase splitter transformer, an
SRPP/cathode follower direct coupled stage
acts as a very linear line amplifier. This driv-
er combination not only amplifies the in-
coming signal but it also provides a nice low
impedance source to drive the transformer
primary. Because the interstage transformer
is a low inductance unit, a low impedance
driver is necessary for good LF response.
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Fig | — Geloso G273-A Power Amplifier made by the Geloso Company in Milan in 1957-1959. An example of a direct
coupled cathode follower driver in a class AB2 high power unit, this amp could produce 100W from a pair of 807s.
Although intended for PA applications, it is a basically sound design that could be developed into a respectable hi-fi amp.

The use of a transformer for phase inversion
is the point from which the whole project
originated. Whatever this amp was all
about, it had to have a transformer phase in-
verter. I wanted to do without electronic
phase splitters with their problems of non-
symmetrical output impedance and non-
symmetrical distortion.

My transformer supplier already had a suit-
able unit in current production, intended
for use in balanced lines in PA equipment.
For reasons of economy, I decided to give
what was available a try rather than having a

custom made unit produced.

Design of traditional interstage transformers
is critical in that they are meant to work ex-
actly as output transformers, using their pri-
mary as a load for a single ended stage and
their secondary feeding the output tube
grids, usually with a step-up ratio. With this
arrangement, the plate current of the driver
tube passes through the primary and (this is
a big "and") the grid current of the output
tubes passes through the secondary. The in-
put capacitance of the output stage also
poses a challenge to the driver.

These requirements call for:

1 — High primary inductance and
gapped core, therefore lots of turns on
a big core.

2 — Extremely low leakage reactance,
not only to get good HF performance
but also to avoid oscillations that can
easily occurdue to the output tubes’ in-
put capacitance if the two halves of the
secondary are not very tightly coupled.

Getting reasonable performance from such
a transformer would require something big
and expensive. | wanted something small
and cheap!

A different approach was obviously needed.
I took the following steps:

1 — Moved the transformer to a point
where it has to work at a low level
(hundreds of millivolts not hundreds of
volts).

2 — No DC through the transformer.

3 — Made provisions for a constant
low impedance point within the amp
to install the transformer.

This approach allowed me to specify a
slightly modified version of the tiny PA unit
mentioned above. It weighs only 150 grams
potted and it is no bigger than a 2 uF coupl-
ing cap. My arrangement is unusual in that
the tranny is driven by a cathode follower
with parallel feed and it has a 2.6:1 step-
down ratio (input to either output). It is di-
rectly connected to the grids of the voltage
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amplifier stage and therefore acts as a very
low value grid leak resistor. This way, the
VA stage sees a 30 ohm impedance and the
line stage sees virtually no load at all.

Response of the driver stage is flat and in
phase from 20 Hz to 40,000 Hz, some very
slight ripple to 60,000 Hz, and then flat and
in phase again out to over 200,000 Hz.

The line stage is coupled with the primary
through a Solen capacitor. This type of
coupling results in a second order RLC se-
ries high pass filter which provides the am-
plifier's main pole at low frequency. This
arrangement effectively stops any subsonic
signals that might bother the subsequent
stages. You might get more very low fre-
quency phase shift with this arrangement,
but you'll save your output stage from wast-
ing energy swinging your woofer back and
forth while you're playing a warped record.
This amp is not a power plant! You want to
use its power to play music, not record
warps.

Looking at the schematic, to the right of the
transformer you find something like a "two
and a half" stage amp which is push pull
throughout. There is a balanced differential
voltage amplifier, RC coupled to two cath-
ode followers hanging on to a dual power
supply. Each of them in turn feeds an out-
put tube.



This type of driver is not very frequently
used in commercial hi-fi amps. | saw it in
several exotic single-ended designs from Ja-
pan including the Audio Note Japan SE
amps. The cathode follower driver histori-
cally was most often used in push pull amps
in which the output stage was deeply biased
in Class AB2. Have a look at the Brook 10C
schematic from SP#2 or the mid-50's Gelo-
so PA amp from Italy (Fig. 1) which pulled
100W out of a pair of AB2 807s.

The strange thing with my amp is that it is
Class A. Let me explain my reasons for driv-
ing a Class A PP amp this way. Basically, |
disagree with the thinking that because a
low power Class A amp is not intended to
run into the grid current region, only a text-
book voltage amplifier is needed to drive
the output stage. I base my position on
looking at the actual behavior of many am-
plifiers using many different driver/inverter
circuits. They work fine when the output
tubes are not driven hard, but they simply
lose control of the grid when the amp is
stressed in the slightest degree.

Moreover, when you have a triode at the
output, its input capacitance due to Miller
effect is very considerable — 150 pF or
even more is quite normal in a hot 2A3. A
plate loaded triode or, to a lesser extent, an
SRPP driver will generally show quite poor
slew-rate performance and somewhat high
distortion with such a load, well before the
output tube begins drawing grid current.
What you get is a loosely controlled, slow
output stage whose rise time is very much
below the capability of your output tubes
and transformer.

Manufacturers usually try to make up for
lazy open-loop rise times by applying what
they sometimes call an "optimum" amount
of overall feedback, but in my opinion this
remedy is worse than the disease it attempts
to cure. Output tubes that mysteriously
blow up due to 150 KHz oscillations into
speaker loads are a fine example of what
happens when you go for feedback to speed
up uninspired amplifiers. | have had to fix
quite a few so far in my shop.

Feedback can improve bandwidth but it
does not guarantee dynamic stability when
the amp has inadequate slew rate within the
feedback loop. The problem is further ag-
gravated when you consider that the slew
rate of the stage can be considerably im-
paired if the load is suddenly changed. This

is precisely what happens to many amplifi-
ers of apparently good static performance
cursed with driver stages that run out of
steam when reproducing musical peaks.

I believe that underestimating the difficulty
of driving the grid of a power tube is one of
the main reasons why tube gear is famous
for sounding "warm," "sweet," "mellow" and
a bit "loose on the bass.” Not the only rea-
son, but a sadly overlooked one as far as |
can see.

One can also consider the situation from
the point of view of the output tubes. The
two most common methods of biasing out-
put tubes — cathode bias and fixed bias —
are well known to readers of this magazine.
Cathode bias looks simple and safe but this
approach has serious drawbacks in push pull
amps. The problems grow when the tubes
are directly heated. In cathode bias
schemes, the tube is left to itself to deter-
mine its idle operating point and in my ex-
perience a power tube is no good judge of
its proper operating conditions. Even if
separate resistors are provided for each
push pull tube, you still have to provide a
means for balancing the standing currents.
Otherwise, no matter how carefully you
match the tubes, you'll never get it right.

Of course, the optimal resistor value for a
fresh tube won't be right as the tube ages
and the standing current decreases. It is
possible to implement a Williamson-style
resistor array to make everything adjustable
but this is not very suitable for directly
heated tubes. Also, cathode bias exploits
the useful life of the output tubes less effi-
ciently. And then there's the problem of
cathode bias caps. Electrolytics? No, cath-
ode bias is not for me.

As if the above weren't enough, you must
also bear in mind that a vast amount of
power is wasted in cathode bias, especially
when output tubes run at relatively high
standing plate current or when high bias
voltage is required. For example, if I cath-
ode biased the Hidotrac, cathode resistor
dissipation would be 2.7 W per tube (10.8
W total) thrown away heating the resistors
~— about 18% of the total plate input pow-
er! It is as if you attached an empty trailer
to the back of your car with the only pur-
pose of increasing the gas consumption by
18% for the same average speed. Not very
sensible in my opinion,
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professional preamp designer.

Special offer to Sound Practices readers:
Vacuum State TubePreamp CookBook

$29.50 or £19.50 or DM 44.50 inc. postage.
Phone, fax or E-Mail Visa/MC (or just post
cash). 14 day money back if not delighted.

VERY SPECIAL OFFER
Video and CookBook together only $69.50 or
£49.50 or DM 109.50

Allen Wright / Allgauer
M Einsteinstr. 129
State 81675  Wiunich
. Germany
E IeCtron ICS Ph/Fax +49 89 477415

CompuServe 100240,2562
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PARTS LIST
R1,R4 1M
R2 2K2
R3 470R
RS 50K or 100K B taper pot
R6 0 to0 470R
R7,R8 1K2
RO 15K/1W

R10 depends on xfmr; [ used 1K8
R11, R15 120K

R14 470R (or use AC bal. pot)
R16, R21 470K

R17, R20 20K trimmer

R22, R23 100K 1/2W

RI18, R19 39K

R24, R25 15K 2W

R26, R27 23k, 2W (2x 47k 1W parallel)
R28, R29 220 to 470R SW

R30 680R 5W

R31 2K2 5W

R32 12K 5W

R33, R34 25 Ohm WW pot, 2W

Cl 0.22uF 400V

C2 10nF 400V

C3 Solen 6.8uF 400V
C4,C7 0.22uF 400V
C5,C6 notused

C8 470uF 385V

Cc9 100uF 385V

C10 100uF 100V
C11-C14 470uF 200V
C15,C16 100uF 385V
C17-C20 220uF 400V
C21 100uF 385V
C22-C25 4700uF 25V
C26 220uF 16V Black Gate

D1-D4 BY225
D5-D10  1N4007
D11, D12400V 8A

V1,V2 12AX7 or any high mu triode
V3 12AU7

V4 12AX7

V5 12AX7

V6,V7 6SN7

V8-V11 2A3

Vi2 12AU7

The author can provide the interstage
transformers specified in this article for
$64 /pr. + $10 Airmail post. Contact:

Diego Nardi

Via Volterra 12
20146 Milano M1
Italy

Fixed bias, obtained from a small power
supply, makes it easy to set the standing
current and requires no strange components
from cathode to ground (except maybe a
small resistor). However, the way bias sup-
plies are usually made is far from satisfacto-
ry. Forget the old story that "bias supplies
will never have to provide any considerable
current”. This is strikingly untrue! —espe-
cially as the amp is driven toward clipping.
If you feed a grid from a poor power sup-
ply, as manufacturers of fixed bias amps
nearly always do, you get poor control of
the output tubes' "zero" point under dynam-
ic conditions. Added to the fact that most
amps have their output stage driven by a
plate loaded driver stage or phase inverter
which has limited authority to force the
grids to obey its orders, there are obvious
reasons why such gear sounds muffled and
dynamically asleep.

But if you decide to make a more serious
bias supply, you might as well use it to do
something more interesting. So I said to
myself: "Why not make a Class A, all-triode,
no-feedback amp with a driver stage capa-
ble of gripping the output stage all the way
to DC?" The way to do this is to use what
our ancestors used to drive their AB2 units
— a nice tough directly-coupled cathode
follower pair hanging on to dual dedicated
power supply rails. This does three things at
one time that no other method can achieve:

1 — It biases the output tubes by
means of adjustable voltage dividers
that feed the grids of the drivers,
which will never draw any appreciable
grid current, unlike the outputs. This
makes for very stable bias long term.

2 — It drives the output tubes with
very low distortion and keeps them un-
der strict control regardless of signal
amplitude, even well into overload.

3 — Thanks to its low output im-
pedance (around 200 ohms in my
unit), the slew rate performance of this
driver is not impaired by the input ca-
pacitance of the output tubes,

The drivers in this amp are 6SN7s with
about 8 mA through each section. The
2A3s (Chinese) are run quite normally:
plate voltage is 250 V when the standing
current is set to 60 mA per tube. The plate-
to-plate load is 3200 ohms with an 8 ohm
load. OT ratio is 20:1 full primary to full
secondary. Under these conditions, 2 pair of

2A3s is expected to put out approx. 8 W,
then more or less gracefully slide into clip-
ping. But here comes the surprise: while the
THD at 7.5 W out @ 1KHz is still below
3% with a good spectrum (2nd at -34.5 dB,
3rd at -32.5 dB, 4th at -50, 5th at -49, and
the rest below -60) this amp has the steam
to go much further and only gives up at
around 14 W. THD at 14 W is around 7%
but the third harmonic is only 6 dB higher
than the second. Not bad for a push pull be-
ing driven really hard into grid current, es-
pecially when you consider that all
harmonics higher than the Sth are still be-
low -60dB!

This class of operation might well be called
"Class A2" or "Turbo Class A" or something
like that. It yields a power output similar to
that gained from Class ABl, but it offers
true Class A linearity up to more than half-
power. In addition, you have all of the ad-
vantages of the particular driver structure
used, as described above.

The other lab performances are all satisfac-
tory. I already mentioned power bandwidth.
Slew rate is 3 V/uS. This amp can stand
virtually any abuse without instability — in-
cluding shorting the output at full power,
then suddenly opening it.

Some of you might fear that the life of out-
put tubes will be shortened by this kind of
operation, but I have seen no evidence of
this so far. The unit has been working nearly
2000 hours, often switched off and on two
or three times a day, and the original 2A3s
are as new. | periodically check the idle cur-
rent but, since I set it after an initial 100
hour run-in, I've never had to correct it.

The sound of this amplifier is interesting in
that it is completely different from what is
normally expected. It is anything but slow
and soft, having a tough and live feel which
is unmatched by any pentode/beam tetrode
amp | have tried so far. The performance
approaches excellent and very expensive
single ended units like the Audio Note
Neiro Silver 1 recently had at home for
some time.

The Hidotrac turned in surprising results
driving current-eating 84 dB speakers that
have caused serious headaches for big solid
state amplifiers! In my opinion, this amplifi-
er can be confidently recommended as a full
range amplifier driving reasonably efficient
speakers — say 90dB or better.
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"Well, 45s are back again: or are they?
It is indeed interesting to note that
several of the recently announced
radio receivers employ type 45 tubes
in the output stage. Perhaps we are in
for a back to the 45' movement.

Those men who have sworn by the
old 45s will have a chance to crow.
And you can't blame them much. The
output with 45s is good, assuming
that what precedes the output stage
provides good quality. The power
output is likewise sufficient for the
ordinary home.

Quite a few of the receivers which
used the tubes produced subsequent
to the 45s are classed as having too
much power, and are said to suffer
slightly with respect to quality when
the volume is reduced.

Will it last? Let's hope so."

John F. Rider, 1933

John Rider's editorial in Service magazine for
November 1933 reminds us that barely two
years after the push-pull triode output stage
had been obsoleted by the pentode or by
class B, many listeners wanted it back. Even
though very few radio stations transmitted
anything like high-fidelity at the time, the
difference was quite audible. There was a
story making the rounds of the 1931 Chicago
IRE convention after the 47 pentode was in-
troduced — though it was admitted to be ex-
aggerated — that an engineer looked closely
at a 47 and exclaimed, "Absolutely. wonder-

ful! Here we have 30% distortion in a bottle.”
Class B audio, the fad of the 1932 model

year, was so bad that it was banished and
never returned.

Economics had something to do with class

B's demise also. Because of the current varia- -

tions in a class B stage, a well-regulated sup-
ply that was decoupled from the remaining
radio tubes was essential. Mercury-vapor rec-
tifiers, prone to generating RF hash, were ne-
eded to lower the power supply impedance.
Sometimes there were two rectifiers, some-
times two entirely separate power
transformers! '

If the old 45 was slightly underpowered for
the job, then a new triode was evidently
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needed. The antiquated 50 consumed too
much heater power and needed a high volt-
age supply beyond the ratings of the avail-
able electrolytic capacitors or practical
rectifiers. If the 45 could run on 250 volts,
why couldn't a tube of twice its output?

The problem was the cathode size required
to handle the current demands of a low-
voltage tube. RCA solved it by using 20
heater wires in series-parallel and wide flat
plates. The 2A3 was introduced in the first
week of February 1933, along with a com-
panion 5Z3 rectifier.

The curious fact is that although RCA in-
tended its new tube for radio receiver use
(high fidelity radios were then in the labora-
tory stage, according to the editor of Elec-
tronics), virtually no one ever used the 2A3:
Scott used it in his Allwave 15, McMurdo
Silver in his Masterpiece II, and that was
about it. The 42 pentode (sometimes triode
connected), proved to be an acceptable
compromise, even to hi-fi fanatical Philco.
Zenith regressed to using six 45s in push-
pull parallel. On the average, a 2A3 cost
three times as much as a 45 during the
1930s.

The 2A3 found its following in commercial
sound, which may have been RCA's in-
tention all along since RCA Photophone was
in head to head competition with Western
Electric's ERPI for theater installations.
There was also an overseas market: witness
the Brimar (UK) and Fivre (Italy) 2A3s that
were identical to the first RCA model. Bri-
mar, an acronym for BRItish Made Ameri-
can Range, is known to have imported
US-made tubes for distribution and Fivre
may have done the same.

Several US independents also made 2A3s
starting in 1933, Sylvania and Ken-Rad to
name two. Raytheon went them one better
by making its own 2A3H with three parallel
elements and cathode sleeves over the heat-
ers. Raytheon's special sales feature was
"four-pillar” construction, somewhat more
rigid than the standard method, but unnec-
essary after the introduction of dome top
bulbs in 1932. This feature made it impossi-
ble to swap tubes with other manufacturers,
a normal industry practice; the Hytron pic-
tured was actually made by RCA, as were
the postwar Sylvania and Raytheon exam-
ples, while a single production line made the
National Union, Silvertone, and Sylvania
tubes shown.



RCA tubes from March 1934, August 1935, and ca. mid-[936. Raytheon
2A3H 1934-36. Base stampings have been whitened with chalk for visibility.

National Union, Silvertone, and Sylvania — Probably all NU 1950s,
wartime Ken-Rad and 1950's GE. GE bought Ken-Rad in 1946.

In September 1935, Sylvania announced the
6A3, designed for the Philco 680X high fi-
delity radio. Electrically this was a 2A3 with
a 6 Volt heater, but mechanically it was two
triodes in parallel — considerably easier to
build than RCA's original design. The inde-
pendents soon began building 2A3s this
way, as did RCA itself by May 1937 if not
earlier. Other than a possible variation in
hum balancing, there is of course no differ-
ence in performance for the two types. The
trendy buzzword "monoplate” aside, this
first version has two grids and two plates,
and a heater facing in two directions. If the
structures are not perfectly centered, these

two directions will not have the same charac-
teristics. Furthermore, the electric fields are
far from uniform at the edges of the struc-
ture, and the effective grid bias varies with
position along the heater and varies at a 60
Hz rate too! The electrons don't care: the to-
tal characteristic is the sum of all the elec-
tron currents, and the hum can generally be
averaged out. Any variations in sound be-
tween tubes are likely due to differences in
plate resistance interacting with varying
speaker impedance over the audio range.
One can build excellent amplifiers without
invoking supernatural powers or magical
mumbo-jumbo.
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2A3
POWER TRIODE

GENERAL DATA
Electrical:
Filament, Coated:
Voltage ......... 2.5 .o ac or de volts|
Current. . o« « v+ o s 2.5 oo e amp|
Direct Interelecirode Capacitances (Approx.}:®
Grid to Plate. . . . . . 8.5 ..o e Py
Grid to Cathode. . . . . TS e e |
Plate to Cathode . . . . 5.5 . . .. - o4 st
* with no external shield.
Mechanical:
Mounting Position. . + . . oL o ua e s e e oo ... Ayl
Maximum Overall Leagth . . . . . . o ¢ o v v v v 5-3/8

Maximum Seated Length.
Maximum Oiameter .
Bulb .......

Pin 3 -Grid
Pin 4 -Filament

Pin 1~Filament
Pin 2 ~Plate

0,2=0

AMPLIFIER - Class Ay
————
Kulun hhngn. Design-Center Volues:

............... 300 max, volts|
PLATE DISSIFATION ............. 15 max. watts|
Typical Operation and Characteristics:
Plate Voltage. « » « = « o « v s v o 0 o o 250 . . volty
Grid Voltage#®. . . . . . . v o o v v -45 . . volts|
Amplification Factor . . . . v . o v o . . 4,2
Plate Resistance . . .. .. 800 . . ohms
Transconductance . . 5250 . . umhod
Plate Current. . . . 60 . . ma,
Load Resistance 2500 . .  ohms|
Second Harmonic Distortion « - « « « « v 5 .. ) b
Power Output . « v = o = o o e w e e e s 3.5 . . watlg

Haxioua Circuit Values:® "{
1-Circui i fixed bias 0.05 max. megohr
Grig-Circuit Resistance. . . { i 532s 0.5 max. megohn
#.5.9; see next page.

indicates a change,

OCTOB! L DEPART""ENT DATA
ER 13. 197, s comourion o st aetacn. wew v

2 &)
Ibr
2A3
POWER TRIODE

PUSH-PULL AMPLIFIER ~ Class ABy
Max inum hhngn. Design-Center Falues:
PLATE AGE, . v o v v v . e e e 300 max.

Typical Operation:

Talves are for 3 tubes
Fixed Cathode
Bias Bias

Plate Voltage, . . « . « . .+ « . 300 30090, . volty
Grid Voltage# . . . . .. . ... ~62 - .. voltg
Cathode-Bias Resistor. . . . . .. - 780 . .  ohm|
»|Peak AF Grid-to-Grid Voltage . . . 124 156 . . voltg
Zero-Signal Plate Current. . . . . 80 80 . . ma,
- Max,-Signal Plate Current. . . . . 147 100 . . ma,|
Effective Load Resistance
{plate to plate) . . . 3000 5000 .. ohmy
Total Harmonic Distortion. . . . . 2.5 5.0 .. A
Power Qutput . . . v & v o o v o 15 10 . . watty

Maxinum Circuit Yalues:®

N fixed bias 0,05 max., megohn)
Grig-Circuit resistance. ... {c:t‘hodelb?as 0.5 max. megorm

# Grid -on.,. referred to

AVERAGE CHARACTERISTICS

7!6-!0!0( T ac-operated
4 menasingle 243 1 op- [ I;s‘&.,‘fu
he' catnode s st 1
slsler value shoul ‘ BO
ohms.
m he type of coupl ing used §
ch resista anceSn the 8|
gndc-rtuu( Transforn- afl 8
imp mhto“phnq
devices’are racomendes. wl 4]
‘;or aero-signa) condi- 5 8 g
5 .
NI
d
3 3
P
JRTINE
Moo w
UL
5
[
L]
—i60 120 _-80 _ _-40
GRID VOLTS
-» Indicates a change. 92CM-53281
OCTOBER 15. 1947 TAZI D ANTMENT DATA.
A0 COPCEATION OF AKIEICA. NALFISON, MEW HESEY
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Copyright, 1933 by
RCA Radiotron Co., Inc.

THE introduction of the 2A3 made possible the

design of audio-frequency output systems of
unusual power-handling ability and exceptional
tone quality. The unique design features incor-
porated in the 2A3 make possible very high power
output at relatively low plate voitages. Used in a
suitable audio-frequency power amplifier, two 2A3’s
in Class A push-pull are capable of delivering 15
watts of audio power to the output transformer
with a total harmonic distortion of less than 2.5
per cent.

Two of the more important design features of
the 2A3 are its multifilamentary cathode and its
extremely high mutual conductance. The multi.
filamentary cathode consists of a large number of
coated filaments arranged in series-parallel com-
bination to provide a very large effective cathode
area.

Graphical Solation for the Selection of
2A3 Operating Conditions

In determining the.performance obtainable from
two 2A3's in Class A push-pull and in selecting
output transformer constants, a graphical method
of solution can be used. For a general considera-
tion of the method for determining the perform-
ance of push-pull audio amplifiers by graphical
means, see the paper entitled :‘‘Graphical Deter-
mination of Performance of Push-Pull Audio
Amplifiers” by B. J. Thompson of our Research
and Development Laboratory. This paper appeared
in Proceedings of the Institute of Radio Engineers
for April, 1933.

CLASS A OPERATING CON.-
SIDERATIONS FOR

THE 2A3

Class A General Operation
THE usual operating point of grid-bias voltage
for a Class A amplifier lies approximately mid-
way between zero bias and a bias sufficient to.
cause plate-current cut-off. If a single tube is used
in Class A operation, the operating bias voltage

TYPICAL POWER-AM
WITH smhnxmwzgx%ag?gs
CIRCUIT WITH SEMI-FIXED BIAS
TYPE 2

€13 BLOCKING CONOENSER~0.01 j1¢ ‘
= BY-PASS CONDENSER-0.25 LI¥ R2=200000 OHI
2= FILTER CONDENSER-10 Ry 210000 OMM
FBY-PASS CONO{NSU“&E' Ry =BLEEDER
Cu=BY-PASS CONDENSER-0.05 uf Rz, 50000 OHMS
Ce=FILTER CONDENSER-! '}lf Rg=22000 OHMS
14 =FLTER CHORE-O HENRIES AT Ry = CENTER-TAPPED
MAX.MA., 80 OHMS POTENTIOMETER 2300 OHMS
L= SPLAKER FIELD-. oS Ry = POTENTIOMETER-IO0 OHMS
= SPCAKER FIELO-1600 OHMS Rg=Q3 TO 1.0 MECOHM

tez
R}= 5000 OHMS Rp=2700 OHMS

must be such that the DC plate current does not
change appreciably when full signal voltages are
applied to the grid. Only under such conditions
can an output having low distortion be obtained.

Strictly speaking, no type of output tube has ab-
solutely linear characteristics. Consequently, a
small amount of rectification of the signal voltage
usually occurs. The non-linearity of characteristics
is therefore responsible for the distortion produced
by the tube.

When two tubes are operated in a Class A push-
pull circuit, the non-linear sections of their char-
acteristics are made to complement each other
to give a substantially linear overall characteristic.
This method produces an output free from second
harmonic distortion. For this reason, it is pos-
sible to use a higher bias voltage for push-pull
operation than is usually employed for single-
tube operation. An increased bias voltage lowers
the internal dissipation of the‘tube and permits
the use of higher plate voltages. Higher plate
voltages, in turn, make possible higher power out-
put.

In order to obtain the higher power output of
which the 2A3 is capable, two of these tubes are
operated in push-pull under bias-voltage conditions
which cause considerable rectification in each tube.
Additional plate current, then, is drawn because
of rectification, but this increased plate current is
useful in securing higher power outputs. Under
normal recommended operating conditions in a
push-pull amplifier, where a plate-supply voltage
of very good regulation and a fixed-bias supply
voltage are used, the plate current is not cut off
during any fraction of the cycle. Consequently,
even though the recommended operating conditions
specify over-biaa grid voltage, this system.may be
operated as a strictly Class A amplifier.

2A3's should not be operated with more than 300
volts on the plate. The grid-bias voltage should be
—-62 volts when operated from an AC filament
supply and —60 volts when operated from a DC
supply. The corresponding static plate current
for an average 2A3 is 40 milllamperes. This
voltage and current rating for no signal input
should not be exceeded for best results.

Fixed-Bias Operation of the 2A3
With Over-Bias Voltage

FIG. 2 shows a circuit arrangement for the 2A3
in which the bias voltage is obtained from a
small triode used as a rectifier. This triode must
be a type whose cathode comes to an operating
temperature quickly in order that bias will be
available to prevent abnormal plate current in the
2A3's. Either a type 26 or 01-A is suitable for
use as the bias rectifier.

With the circuit of Fig. 1, changes in the DC
plate current of the 2A3 produce some ch i

i
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Employing 2A3 Tubes

value of plate-load resistance than is used with a
fixed or semi-fixed bias arrangement. The pur-
pose of this high resistance is to lessen plate-cur-
rent swings, limit distortion, and prevent plate-
current cut-off at negative signal swings.

Performance of a 2A3 amplifier for self-bias
operation (self-bias resistance of 780 ohms) and
an assumed internal resistance of the plate-voltage
supply of 562 ohms is shown as Curve IV in Fig. 8.
A comparison with Curve I, which represents the
ideal case of fixed supply voltages, shows the nec-
essity of using a high plate load, as previously
stated, in order to obtain high power output and
low distortion. Increasing the internal resistance
of the plate-voitage supply to the somewhat higher
values often used commercially will not materially
change results from the values of Curve IV.

The circuit diagram in Fig. 8 shows the equiva-
lent voltage-supply circuit for the plate and grid-
voltage supply. The plate and bias voltages on the
power tube at zero-input signal are 300 and —60
volts, respectively. (For AC filament supply, grid-
bias voltage is —62 volts).

Curves I to IV show the performance of the
amplifier for four combinations of the internal
resistance values of .the plate-voltage and grid-
voltage supply. The plate- and grid-supply volt-
ages are adjusted to the values given above. These
curves show that it is desirable to use a bias ar-
rangement which will not give bias-voltage fluctua-
tions when the DC plate current changes. Semi-
fixed and fixed-bi arra ts allow higher
power output levels to be maintained with a high
degree of fidelity.

Semi-Fixed-Bias Operation of the
2A3 With Over-Bias Voltage

FIG. 1 shows a circuit arrangement employing

semi-fixed bias for the 2A3. The bias voltage
is obtained across the speakens-field resistance.
Since the plate current for all of the tubes in the
set flows through this resistance, the bias voltage
is less affected by the DC plate-current changes in
the 2A3's than it is in a self-biasing circuit.

OPERATION CHARACTERISTICS

bias. With the circuit of Fig. 2, the bigs voltage
is substantially independent of the plate current
of the 2A3’s.

The ideal case of fixed-bias operation with a
fixed plate-voltage supply gives results as shown
by the curves marked (I) in Fig. 3.
(II) show the performance with fixed bias but
with a plate-supply source having an equivalent
internal resistance of 562 ohms. This represents
the condition for the circuit of Fig. 2 when a §Z3
with suitable transformer is used. The perform-
snce with an 83 type is intermediate between the
values of curves I and II of Fig. 3.

The plate circuits of the 2A3's should be fused
in the center-tap lead of the output transformer.
This is especially important when fixed bias is
used. Should the bias-voltage rectifier tube be
removed or damaged, the bias on the 2A3’s b

zero. In that event, unless a fuse is provided for
protection, excessive plate current can flow and
damage the receiver., A suitable fuse is one
similar to the small glass-enclosed type often used
to fuse the power-supply line in radio sets and rated
at 150 milliamperes.

Self-Bias Operation of the

2A3 With Over-Bias Voltage
WHEN 2A3's are operated in a push-pull circuit
and are seif-biased, a rise in DC plate current
with increasing signal voltages increases the volt-
age drop’across the self-biasing resistor and raises
the bias en the tubes. Thus, the operating point
on the plate family of the characteristic curves is
shifted downward. This shift tends to increase
distortion and to lower the power output.
these conditions, operstion intermediate to Class

A and Class B is usually obtained at full D
since the plate current is cut off for an appreciable
fraction of the operating cycle.

‘When self-biasing circuits are used for the 2A3,

it is ry, therefore, to employ a higher
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The circuit constants shown in Fig. 1 are those
for a typical receiver. Since the speaker-field
resistance determines the 2A3 bias, it follows that
the.choice of resistance depends on the total plate-
current drain of all the tubes in the set. The per-
formance with this circuit is represented by
Curve III.

Balancing of 2A3 Circuits

]IT MAY be advisable to provide some means for

balancing the plate currents of the 2A3 tubes,
as this has the effect of balancing out hum volt-
ages present in the plate-supply voltage.

Two methods of accomplishing this are shown
in the circuit diagrams. In Fig. 1, a small po-
tentiometer (Rg) is connected between the center
taps of the filament windings to permit an adjust-
ment of bias voltage. In Fig. 2, the secondary of
the input transformer consists of two separate
windings. One lead is attached to the center of
the potentiometer (R;) and the other to the slider
or arm of the same potentiometer. Adjustment of
the potentiometer varies the bias slightly on one
of the 2A3's.

Small amounts of hum due to various causes can
often be eliminated by adjustment of the potentio-
meter. Adjustment of the potentiometer for min-
imum hum usually gives equal plate currents. The
potentiometer is adjusted by listening for minimum
hum upon installation of the 2A3's in the set. It
should not require readjustment until one of the
2A3's is changed.

Power Transformer

BOTH the circuits of Fig. 1 and Fig. 2 are de-

signed for use with typical commercial power
transformers. There are no special features in-
volved in the design of the power transformer. Any
make of transformer having the appropriate volt-
age windings, correct rating, and good regulation
may be used.

Pre-Amplifier Stage

A TYPE 56 tube is used in the pre-amplifier stage,
since this tube gives excellent power sensitivity.

The 56 also is an economical type.

A plate-supply voltage of 200 volts for the 56
is adequate to give the output signal required to
swing the 2A3's. This is the voltage available
for plate supply to the other tubes in the set under
conditions given in Figs. 1 and 2. The 66, with
200-volt plate supply, is operated with a bias of
—11 volts. The plate current is 3.6 milliamperes.

Input Transformer
THE same input transformer, specifications for
which are shown here, is used for both the
semi-fixed and fixed-bias arrangements. Commer-
cial-size audio-transformer laminations are used.
The ratio of the input transformer is 1.4 to 1
from the full primary winding to one-half of the
secondary winding. The peak voltage which will
be induced in the dary winding is 2 x. 90 or
180 volts at the point at which the 56 begins to
draw grid current.
In determining the constants for the input trans-

former, cost, size, response characteristics, and
signal requirements must be considered. In order
to obtain a low-cost small-size transformer with
primary inductance high enough to give good fre-
quency characteristics, a step-down ratio is used.
A step-up ratio would require a larger transformer
design in order to provide space for the additional
secondary turns. However, under the circuit con-
ditions shown, the step-down ratio can give a
signal input to the 2A3’s sufficiently large to ob-
tain their full output.

Transformer Specifications

Power Transformer S-79A%

CORE:

Material—Transformer Steel
Allegheny Steel Co. or equivalent
Punching—EI-13A
Stack—1%-in.

Weight—4.9 lbs.

PRIMARY:

Resistance—2.4 ohms

SECONDARY:

Resistance at 25°C—2 x 106 ohms

Induced voltage—2 x 375 volts RMS

Induced voltage from center-tap to tap for bias
rectifier—approx. 57 v RMS

Total weights of copper—1.0 lb.

Input Transformer S-77 *

CORE:

Material—Audio B

Allegheny Steel Co. or equivalent
Punching—EI-75

Stack—3% -in.

Joint—Butt

Weight—0.6 Ib.

PRIMARY :
Turns—5000
Location—Between two halves of secondary wind-

ing

Turns per layer—240

Layers—21

Insulation between layers—0.001-in. paper
Wire—No. 40 enamelled

Resistance at 25°C—2000 ohms
SECONDARY:

Turns—Two windings of 3600 turns each
Location—One-half over, one-half under primary
Turns per layer—240

Layers—2 x 15

Insulation between layers—0.001-in. paper
Wire—No. 40 enamelled

Total weights of copper—0.14 Ib.

Output Transformer S-84 *

CORE:

Material—Audio C

Allegheny Steel Co. or equivalent
Punching-—EI-11

Stack—%-in.

Joint—Lap

Weight—1.0 Ib.

PRIMARY:

Wire—No. 32 enamelled

Turns—1400 tapped at 700

Location—Next to core

Turns per layer—105

Layers—14

Insulation between layers—0.0016-in. paper

Resistance at 250°C—98 ohms

SECONDARY:

Turns—32

Location—Wound over insulated primary

Wire—No. 15 enamelled

Turns per layer—16

Layers—2

Insulation between layers—0.005-in. paper

Secondary load—Voice coil of electro-dynamic
speaker having an impedance at 60 cycles of
1.06 chms.

Resistance at 25°C—0.053 ohms

Output—13.3 watts into a 1.06-chm load at 60
eycles

Total weight of copper—0.24 1b.

Choke S-26 *

CORE:

Material—Dynamo Steel

Allegheny Steel Co. or equivalent

Punchings—EI-12

Stack—1Y4-in.

Air gap—0.004-in. x 2

‘Weight—1.88 Ibs.

WINDING:

Turns—1780

Turns per layer—81

Layers—22

Insulation between layers—0.003-in. paper

Resistance at 25°C—approx. 60 ohms

Weight of copper—0.47 1b.

Ing_uctar;ce—approx. 10 henries (conditions as in
ig. 2

Output Transformer S-105 *

CORE:

Material—Audio C

Allegheny Steel Co. or equivalent

Stack—0.875-in.

Joint—Lap

Weight—1.0 lb.

PRIMARY:

Turns—2000 tapped at 1000

Location—Next to core

Wire—No. 33 enamelled

Turns per layer—118

Layers—17

Insulation between layers—0.0015-in. paper

Resistance at 26°C—172 ohms total

Inductance—19.5 henries (at full signal)

SECONDARY:

Location—Wound over primary

Turns—2000 divided by the square root of
[5400/(Rr*rz)] where,

" q

Rr=-external load r nce on y
terminals
r=r tance of dary winding or ap-

proximately 6% of Ri.

# Our design identification number.

RCA 2A3 tubes in chronological order:
Red-label from May-June 1937, followed (left to right) by wartime, late [940s, and 1950s production.
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Sound Practices gets 8000 fan letters a day
praising my famous articles, 10,000 fanatic
fan faxes addressed to me, and the office gets
swamped with hundreds of phone calls from
thrilled Gallo fans from around the world.
And one time, one lousy time, the Gallo re-
ceives negative criticism, and boom! there it
is in print: Volume 2 #1 page 44, that's right!
center page. Joe Roberts, you sneaky rat bas-
tard. How could you do it to me, Joe, you
half a man, you Judas? How could you print
that piece of crap letter, you ungrateful
spineless worm? And as far as being able to
afford the damn Ongaku, don't make me
laugh. I'm rich, you fool.

Besides, the fans want the Gallo, the real
thing, the one and only — ME. That's right,
ME! Not all those pale imitations of me.
They want Vinny G, Doctor Brown, Grand-
master Vincenzo, Kid Hi-Fi. Me, that's right,
me. The Gallo.

So Ladies and Gentlemen, my faxing fans,
my praising pen pals and all my loving callers,
the Gallo is back. I'd like to first thank you
for taking time out from one of those ridicu-
lous waste of time amp columns to read my
latest hi-fi poem. It's about the life, death,
and resurrection of Vinny 21st Century,
Future Boy.

. . . the story they said would never

make it 1o the screenl!!
SEE Future Boy go digitall

HEAR the real story behind the cheap,
gkipping portable CD players!

EF'EIE2Xa the cruel torture of the

ripoff master technicians wringing the
last drop of our famous hero's blood!

Only in the genius autobiographical shocker . . .
TrlE RETURN OF FUTURE BOY

CY ¢

YVINNY "21ST CEMTURY" GALLO

(OF VINNMY GALLO'S "MOMO MA" FAME)

BARGAIN MATINEES EVERY DA
ALL SHOWS STARTING BEFORE 6P

Born Vincent Gallo in Buffalo, N.Y. in
1961. Grew up there poor with his mom
and pops (immigrants from Sicily) during
the 60s and 70s. His pops was very proud.
His whole family lived on plain boiled maca-
roni but he insisted on driving a brand new
Cadillac every year. He had to have it, al-
ways black with that white interior.

Every time Future Boy sat in it, he got a
beating for dirtying the seats and carpeting.
Pops, even though he's got three little kids,
he's still gotta have a white interior. Future
Boy loved going with his pops to the dealer-
ship to pick up the new car. In the 60s it
felt like each year the new things got better
and better, it was so exciting. Future Boy -
thought by the time he was 21 all disease
would be curable, cars would fly and run on
water and people would live forever and
stay young looking. He'd fly the first space-
ship to Pluto. He loved all the new modern
things. He was a techno-loving guinny,
Vinny 21st century, Dr. New. His friends
called him FUTURE BOY.

And that was me, I was future boy. But'one
dark day my daddy picked up his new
Caddy and started complaining about it,
things like "Ah I shoulda kept the old one,
Goddamit! Look at this cheap thing.” Then
one week later he traded it back in for a
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new version of the last year's model. It was
the last one on the lot and he had to take a
gold with a black interior. He kept that car
10 years, 'till my half deaf, half blind grand-
pa drove it over my uncle Angelo's favorite
lawn statue of St. Anthony of Padua,
through his tomato plants and into the side
of the Bunza's house next door. No one was
hurt, but my pops' last great Caddy was
gone. Forget the tomato plants and that
beautiful statue. Pops' Caddy was killed and
he would never love another one. He drove
them, yes, but he never loved them. It feels
horrible to be disenchanted with new things
and the future. It's the tragedy of the 20th
century.

By the age of 18, "Future Boy" was dead.
After that I started running around pumping
old folks with the "what was it like back
then" question. I've spent most of my adult
life wishing, wishing it was still like that,
wishing they still made those, wishing it was
still there, wishing people still did that,
wishing you could still buy them. Wonder-
ing why they stopped making them, won-
dering why they had to change. And it
wasn't even a nostalgia trip, after all | hated
Elvis and that whole 50's thing. But it just
felt like all the great things had already hap-
pened. | became stuck, locked into an image
of the past and cynical about the future.



I began romanticizing things that were just
normal for the people who experienced
them. For instance, I love my 1951 blond
D'Angelico New Yorker cutaway guitar,
sounds great, it's incredible. It's super cool
but a lot of tired businessmen now want it
so they can pretend that they are a jazz leg-
end. This guitar is now worth 75,000 dol-
lars. Great jazz players can sound good on
any guitar. They bought D'Angelicos in the
50's because at $300 it was a fine hand
made working guitar they could use to
make $75 a week playing in a band 7 nights.

I would buy some old guy's old car and
spend months and tons of money and ag-
gravation trying to make it original, like
new. I'd look up from under my car, grease
on my face, the old bastard who sold it to
me would be driving by in his brand new
car, steering with a pair of clean hands. And
laughing. And me thinking I was so smart

and cool.

Like an asshole I spent $30,000 minting a
1967 Chevy II SS. The car is cool, no ques-
tion. It's fast, good looking, but let's face it,
it's just an old car. No air bag, no seatbelts,
it's loud, bumpy, bad on gas. I think the
people who I drive past enjoy it more than
me. They get to go, "Wow, look at that neat
ol' car," then go back to their happy lives,
while I the asshole drive it back home to
start fixing it again. I was insane to sink
$30,000 into it. The car is an emotional
burden. A few months ago I drove the
$22,000 brand new 1994 Chevy Impala SS.
It was cool, fast and good looking. And it
was brand new. Nobody else's dirty fat ass
rested on its brand new seats. I didn't have
to leave it with the paint guy for 6 months,
I didn't heve to make 7000 phone calls
tracking down rare original parts. It was
right there man, brand new with a warranty.
And I loved it and | want it, and as soon as |
can find another loser like me who'll give me

some cash for my '67 I'm gonna run and buy
the '94.

I love new things again. And it feels great
and I don't have to and haven't stopped lov-
ing great old classic products like my hi fi
gear or my old D'Angelico or my great old
stove. But the '67 Chevy, that's got to go.
Old cars are like an old pair of underwear.
They stink. Although I would travel long
and far and pay top dollar for an old pair of
dirty panties for my collection, I still prefer
a brand new pair of cotton Jockey midways
for wearing comfort.

Future boy is back and he's better than ever
‘cause this time, not only do I have an inter-
est in everything that's new and fresh, but
have kept my interest, experience and
knowledge about what came before so I can
enjoy the whole picture, pick and choose.
And then move forward. With excitement
and hope.

This guy from the New York Times calis me
today, Rene Chun, says "Hey Mr. Gallo, I
heard you're an expert on vintage hi-fi. I'm
writing an article for the Style section of the
Times and wanted to ask you some ques-
tions." | say, "Sure, buddy.” So he's pumping

. . .wow, vintage hi-fi
in the Style section
of the Times. . .

me about the Garrard 301 and I'm answer-
ing but I'm thinking, wow, vintage hi-fi in
the Style section of the Times. . .

Garrard makes a turntable like the 301,
produced first in 1953. It's well made,
sounds great and looks great. Was one of the
best in its day. However, they themselves
change and alter the model and eventually
replace it, meanwhile a bunch of other ta-
bles got offered and sold. Newer and newer
stuff all the time. Some junk, some of it not
so bad. Guys like me rediscover the original
and buy them at junk sales for 5 bucks, set
them up and love 'em. A bunch of people
get hip and the piece becomes worth $600.
Suddenly a used primitive wom-out table
from 1953 becomes 2 $600 turntable and
the feeling is that everything new is junk.
Then the fashion boy journalist from the
Times calls; next thing you know it's a prop
in an MTV video. And starts selling like hot-
cakes for $2000 to fashion models. You
can't give away vinyl anymore and boom,
suddenly the Times is doing articles on styl-
ish vinyl record players from the 50s.

Anyway, don't fool yourselves, vinyl won't
make a comeback, it may be trendy but not
for long. Love and keep your records. But
new things are coming out and you might, if
you let yourself, really love them. For exam-
ple, I love my VCR and Laser Disc player.
Of course it's thrilling to see an incredible
film at the most beautiful old movie theater
on a lovely summer night. But I've also
heavily enjoyed staying at home during a
blizzard and watching a great film on laser
disc, eating Provolone cheese in bed with a

fat hooker. I love them both. Besides, a great
film at home on laser disc is more fun than
seeing a shitty movie in a shitty theater. The
thing is to allow yourself to enjoy them both
for what they are.

I know a famous fashion photographer, he
makes millions, says to me, "Hey Gallo, you
like old things, I want to buy an old Mer-
cedes from the sixties, I saw one I liked for
$35,000, what do you think?" I'l tell you
what I think. No, don't buy that piece of shit
old car for $35,000. Stop trying to be cool,
just get yourself a nice new car. And enjoy it.
I think that it's great to be hip enough to ap-
preciate old products, to be sensitive to their
beauty and quality, but some old things are a
pain in the ass and one shouldn't be a slave to
them out of fashion or cool. Everything new
is not junk and everything old is not great.
For example, how would you like to do your
laundry with a good looking, beautifully
made old fashioned cool clothes washer? Try
spending the day winding clothes through
rollers 100 times to get them clean. '

Why isn't it cool anymore to drive a new car?
Or wear new clothes? When | was a kid, new
clothes were very cool. What happened? And
who thought of distressed leather or stone-
washed jeans? Screw that. | want a brand
new car. I've changed, I don't want every
single thing I buy to have to be hard to find
and difficult to use so I can feel special and
cool. Man, I want to be open and interested
in everything. I'm Vinny 21st century, that's
right, Future Boy, Dr. New. But try touching
my Western Electric gear and I'll kill ya!

I had my first real run-in with CD about 4
years ago; I'm in L.A., friend of mine there
works in a record shop. Desperate he calls
me up for cash (junkie). "No loans," I say,
*but come over and I'll give you a twenty." A
minute later he shows up, takes the $20 and
offers me a pile of CDs for another $100.
There's about 200 CDs. "I don't want 'em," |
say. Tears fall, he begs. "Okay, okay, I'll take
them." He takes the money and runs.

GREAT"! There I was, Vinny Gallo, Mr.
Western Electric, Mr. I'm-only-into-mono-
tube-gear, Mr. ['ll-never-own-a-CD-player-
in-my-life, Mr. I-make-my-own-pizza-from-
scratch and a junkie just sold me 200 CDs.
What could I do? The guy was crying. A
week later I'm talking to the King, no not El-
vis, the Bender, Walt Bender. Bender's cool.
However, I've never seen him actually play a
record. He has very cool gear, yes, but he lis-
tens to it only with a Patsy Cline CD
through a cheap portable CD player.
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We're talking CD and he tells me about a guy
named Scott Nixon who hand-builds a D/A
processor in N.C. It's supposed to be good
and it uses tubes. It must be OK if it has
tubes, right? I call this cat up. He agrees to
build me a tube unit and will model it after
my WE 41 42 43 amp. Big thick black face
plates, cool old meters, bakelite knobs, old
style switches. Ya know. We discuss install-
ing some WE input transformers and he
agrees to build it mono (mononua') Thanks,
Scott, bye.

That's the last time we spoke. He's never re-
turned one of my many calls since. | refused
to give up on him for three years, partly
'cause | thought his was the only good one
made and because his had tubes, and he
shared his last name with my idol Richard.

Anyway, after no returned calls for three
years I broke down. It was one night again in
L.A. I was at this 24 hour electronic store,
"The Good Guys". It's 2 a.m., I'm with a
chick buying batteries for her massager, we
walk past the portable CD display. There are
70 choices and you can A/B them through
head phones. The Gallo's ears pick out a
Magnavox Model AZ6827C. I actually buy
it. My first CD player. Got a $200,000
collection of vintage hi-fi gear and [ buy a
$200 portable CD player. It's got an adapter
to play through my car cassette deck. Five
minutes later, me and the chick are driving
around listening to a CD in my car while
she's installing the batteries in her massager.
loved it. I was skipping and back spacing and
skipping. I've always hated the fastforward
and rewind on cassette. This was great. The
next morning first thing, I'm at five different
hi-fi shops looking at CD stuff, saw it all.
That night I try Nixon again, leave a message,
"Scott, hi, it's Gallo. Please, I'll take any unit
you got ready, please, please call me." He
never calls The Gallo back, the minchia.

So I call up my pal Mark Lyons. My pal who
looks like a cop. Best guy I know. He's my fa-
vorite cop. Also has some great hi-fi gear —
he's kinda the poor man's Vinny Gallo. Mark
will spend on the right piece. He's got taste.
And a good wife. So we're talking CD. He
gives me his famous ten year old line, "I'm
not spending money on an expensive CD
player." I said, "Listen you cheap bastard,
you listen to CDs all the time, get rid of that
bullshit Sony player and come shopping with
me." "No way,” he says.

Anyway, he tells me that Joe Grado, Dick

Sequerra, and some other guys have discov-
ered a $150 CD player that blows them all
away. Mike LaFevre told him about it. The

Realistic Model 3400 portable. "A portable!”
I say, "I already have a portable." "Mike La
Fevre says this one is supposed to be awe-
some,” he says.

And like a retard I rush to Radio Shack to
buy it. Let me remind you that Joe, Dick
and Mike (sorry Mike) are all cheap penny
pinchers and I'm sure they never listened to
a real D/A and transport in their lives. And
the real Tricky Dick, Dick Sequerra prob-
ably saw an opportunity to sell people his
over priced $500 power supply to fire up
their crap machines. Thought batteries
worked best but they get eaten fast so with
mine | made up a power supply using a mo-
torcycle battery and a cheap charger.

Within a week though, both my and Mark
Lyons' machines were skipping. | shoulda
known. It's built like a real piece of shit but

.. I compared the cheap,
skipping Realistic to the
cheap, skipping Magnavox
and the cheap, skipping

Magnavox blew it away.

the killer punch was when Lyons and I com-
pared the cheap, skipping Realistic to the
cheap, skipping Magnavox and the cheap,
skipping Magnavox blew it away. So if you
want to own a smelly cheap ugly piece of
shit CD player that lasts about a week, defi-
nitely get the Magnavox.

The horror of this part of the century is that
people are so willing to buy the cheapest
and poorest engineered and manufactured
products, therefore all the new technologies
never really seem exciting. And people con-
fuse themselves by romanticizing old prod-
ucts that were made well without recog-
nizing the glory and possibilities of the new
technology around them. It's really not that
things are not more evolved or can't be
made as well, there are just fewer people
who put value on these kinds of products.

For example, push button phones blow
away the old rotary type, yet when rotary
types were made they were made to last by
the phone company and they were expen-
sive. But there are millions of the shittiest
push button type built now. They break like
crazy, so in our delusion we begin to roman-
ticize the rotaries, while purchasing the
cheapest push buttons we find on sale.
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Well, if we were all willing to pay for the
highest quality push button type and that
was all that was around, only a big asshole
could possibly romanticize the rotary type.

So why do guys who are so willing to spend
tons on vintage hi-fi— say $500 for a West-
ern Electric 300 B tube, HA HA HA! or
$10,000 for a pair of shitty sounding Ma-
rantz model 9s, or $3500 for the winner of
the overrated amp of the century award,
the Mac 275 or the Marantz 7C for $2000,
man that pre-amp is so dry it's like a pair of
dead chapped lips. (. . . and don't tell me
about your "modified" 7C or I'll fart) —why
are they the guys who own the cheapest shit
CD players? Don't they know the way those
beautiful collectibles held their value was
because originally they were designed, engi-
neered, and built on the highest level and of
course they were expensive? Dick Sequer-
ra's FM tuner was incredible and shockingly
expensive, a real classic, yet we should buy a
$150 CD so he could sell us the $500 pow-
er supply? The 3400 and the $500 Tricky
Dick power supply together will be worth a
nickel by Christmas.

Once | got the cheap portable shtick out of
my system, I pulled out ten copies of 'Ste-
reo Sound', a Japanese magazine | pay $40
each for, to get maybe 2 pages of Western
Electric gear photos to squirt on. Suddenly,
I'm on the floor groping, looking at all the
photos of CD gear. I'm obsessed, excited
and loving the future. There's pictures of all
the players, converters and transports. |
start talking CD to everyone, to hi end guys,
tube nuts, technos, Romantics — anyone
who will talk CD. I beg to borrow every-
thing and listen to it through my Western
Electric 300 B amps and several different
WE horn systems. | spend six months re-
searching. I ship things from France. I drive
all the way to Chicago. I went crazy,
bought, sold, bought, sold. I forced myself
through piles of Absolute Sound and Stereo-
phile reviews. [ did it all. And it was tons of
fun.

The whole time | would compare CDs and
records either against my EMT 927 turnta-
ble arm and cartridge or a Garrard 301 with
Ortofon arm and cartridge. By the way, the
EMT 927 is awesome. So the CD setups
had to battle against the best. The very best.
I listened through push pull triodes,
(Western Electric 86s), then single endeds
(Western Electric 91s), then pentodes
(Western Electric 124s), through Marantz
1s and direct into the amps. I even set up
stereo using Western Electric 757s. Then a



pair of Western Electric 755s, then back in
mono with one 757. Then my dream sys-
tem, a single Western Electric 4171 bass,
Western Electric 26A horn, Western Elec-
tric 594 driver and Western Electric 597
tweeter, Western Electric TA7331 baffle, a
Western Electric 26A horn biamped with a
Western Electric 86C, Western Electric
91A and Marantz 3 crossover.

I had my gear all wired up with the fantastic
incredible sounding Kimber KCAG inter-
connect wire and Kimber 4AG speaker wire
which blow away any other wires I've ever
heard in my life. And I've heard them all.
The Kimber stuff is perfect for all you
triode tube freaks, incredibly smooth and
detailed. That cool cat Jack King and the
boys of Kimber know all about triode tubes
and horns. Imagine a hi-end wire company
with guys hip to tube gear. Wow! Jack King
and Kimber, we love ya.

‘While living with CD plugged into my best
system alongside the turntable of all turnta-
bles, the EMT 927, I noticed that I loved
the ceremony of records, the smell, touch
and beauty of them. You drop the arm
down, go sit, ears cocked and listen, really
listen. Oh boy do I listen, but most often to
the same few records. The ones that make
the system sound best. With CDs I'm a bit
more liberated. I listen to music I want to
hear, not just what made my system sound
best. I did other things while listening, like
clean the house, chat with friends. [ would
never chat over a record. | love the ease of
skipping songs or repeating them with the
remote, | can move around. I can even fall
asleep with the hi-fi on. [ found I was using
my hi-fi much more. [ could also use the
CD to learn songs on guitar, it's so easy to
return to a spot in a song. What kind of
jerks would totally refuse owning a CD
player? And isn't that like saying that you
have absolutely no interest in new music? [
want to be interested in new music and |
don't have to throw away my old records. |
can have it all. You know, my girlfriend Vic-
toria has been banned from my system since
the day she trashed the stylus off my EMT
TMD 25 cartridge. But with a CD deck in
the house she's back on the system.

The Mark Levinson 30.5 and 3§

Let me stop here for 2 moment to tell you
about this great chick I know. She's really
nice and sweet and super smart and has a
great sense of humor. She loves sex and
cooks and cleans like a professional. She's
great, right? Oh ya, by the way, she's 6' 9",
weighs 600 pounds and has got a wonderful

case of severe acne and lovely greasy hair.
Her tragic breasts look like empty hot water
bottles and her teeth are a beautiful battle-
ship gray. The Mark Levinson 30.5 and 31
are by a million miles the best looking digital
hi-fi gear ever made. "So what?" you say.
Listen you phonies, don't give me that
looks-don't-count crap... Hi-fi is a hobby
and part of the attraction to the hobby is
when the gear is so good looking. The Mark
Levinson CD stuff is also built like a

mother

As far as quality and craftsmanship, compar-
ing it to old McIntosh and Marantz gear isa
joke and the joke is not on the Levinson.
The Levinson is built more in the tradition
of companies like General Radio and West-
ern Electric. The 30.5 and 31 are all modern
classics. The Mark Levinson digital audio
gear is the best sounding CD gear I've heard.
Yes, it was better than the supposedly great
Denon DPSI DASI that Thomas J. Norton,
a.k.a. Big Tom Brown Stain, said was so
warm and wonderful. Listen Norton, if you
need your digital CD stuff to warm up your
hi-fi, you're in trouble. My system is already
warm, all warm means with digital is col-
ored sound. Most guys who write about
digital audio equipment must have horrible
sounding systems. They love the "it's so
warm" line. A black man don't need no
suntan.

...comparing it to old
McIntosh and Marantz
gear is a joke and the joke
is not on the Levinson.

Yes, my loyal fans, Hi-Fi writing is just pass-
ing gas. And you know that only The Gallo
can turn that kind of brown gas into the fin-
est perfume.

OK then, I thought that the new Krell
MD20 and Studio D/A are very very good
sounding and very well made. If there was
no such thing as Levinson, | might have
bought the Krell. Unfortunately for Krell,
there is the Levinson. The Levinson blew
away the Goldmund Mimesis D/A and
transport. My retard friend who loaned it to
me has all the Goldmund gear, always has
(fool). I still have never liked a thing from
this overrated pretentious company, lay
down and die. And the Spectral SDR 2000
is the American Goldmund. Yuck! Forget
the Forsell — Forsell-forschmell. And forget
the Jadis. Neither sound better than the

Levinson. They are both built for trouble,
and you can't give 'em away used. Fat chance
getting a quick overseas repair. Don't buy
foreign computer stuff. Didn't like the Stud-
er or the EMT but the Esoteric P2 is a great
transport for you tragic smaller budget guys.

But forget all the Asian built CD stuff. Asa
matter of fact forget all asian-built products
period. Remember companies like Nakami-
chi, builder of fine cassette players? Well,
just five years after the production of their
shocking expensive top of the line cassette
units, parts were no longer available. Levin-
son services every single product they've sold
since 1972. I'd bet my life in twenty years
only Levinson owners will be able to say
things like "bought that little honey CD stuff
20 years ago and it still works perfect.”
Funny the 30.5, 31 and 35 are sold in droves
in Japan. Smart rich Japanese don't buy no
Sony Panasonic digital crap.

I couldn't wait to hear the Cello/Apogee
D/A converter. Too bad it was just OK.

The Counterpoint D/A and transport — just
OK looks, nothing special sound, and built
pretty cheap. The point about Counterpoint
is that there's no point in buying it.

The Theta Generation V D/A sounds very
good but the transport was just average. Very
good + just average = just above average.
Don't play matchmaker with digital gear. It's
always better to use 4 transport and proces-
sor designed to work together. Trust me.

A used Wadia 6 is a good player if you're a
cheap penny pincher. I talked my cheap
penny pincher pal Mark Lyons into one, but
when he got it he discovered a problem. Like
his idol, me, Mark listens only in mono but
D/A outputs are stereo only, they cannot be
Y adapted to mono. When | ordered my Le-
vinson I had to ask them to solve this prob-
lem for me, so they designed their first D/A
mono adapter for The Gallo. It's basically a
pair of resistors, simple, right?

Well, a frantic and teary eyed Mark Lyons
called Wadia in a huff, talked to their techni-
cal gurus, explained his problem. A stumped
fellow explained to Mark that nothing could
be done. It was impossible, he said. Lyons,
tears still flowing said, "But my idol Vinny
Gallo bought Levinson and they made a
mono adapter for him." The stumped fellow
replied, "Oh great, I have a friend over at Le-
vinson, I could call him and ask him how it's
done.” Wadia has got alot of nerve making a
twenty five thousand dollar D/A and trans-
port combination if they have to call Levin-
son for that kind of technical help.
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Plus the 7+9 combination is barely better
than the 6 player. Companies like Wadia and
Theta change models much too often. Their
approach to model changes and upgrades is a
bunch of technopolitics that gives digital au-
dio a bad name and makes people scared to
invest. They are really just correcting their
own mistakes, unlike the two enduring Le-
vinson classics.

experience got me to even buy a laptop
computer now. I can't believe I lived with-
out one.

I had been buying used vintage hi-fi things
for so long it was tons of fun opening the
boxes of my Levinson stuff, even their pack-
ing is incredible.

I can't believe I have something under war-
ranty, oh my god, 5 years with the Levin-
son. Now I can kick back and really enjoy
the music, just like the people with cheap
boom boxes. Before, I was too busy tracking
down gear or begging asshole technicians on
my hands and knees to take time out from
their ego maniac amp designs to fix my gear.
Good-bye to incompetent technicians like
that inbred Eric, author of the novel "1000
Ways to Tell a Lie," or that hi tech electron-
ics abortionist Nick the rip-off master gimp
from N.Y., not to mention wacko Rick
Nasty-as-they-come from NJ. Man, I got 5
years from Levinson and it feels good. The
last guy to fix something for me was Joe
Roberts. I sent him my mintest Western
Electric 91 via Priority Fedex. Took him 3
years to finally open the box. If it were Le-
vinson gear, at least I would have still had 2
years left on the warranty.

I think that digital audio is at the point today
where units like the ones from Levinson and
Krell are so good sounding that if I like it so
much today why should I ever dislike it? It's
classic gear. Even if new things came out that
sound incredible this gear will always have
appeal. A lot of the gear | listened to
sounded at least pretty good. I could have
lived with several. I just liked the whole Le-
vinson package best. You should see the lid
open on that transport! Even the less expen-
sive 35 sounded incredible, It's so great to
have both the best CD player and record
player in the house. I'm very lucky (. . .lucky
my ass, I'm Vinny Gallo). .

Great records are great records. | like them
most but great CD can crush bad vinyl. Any-
way, they are different and for different
things. CD is a miracle and should be very
celebrated. Come on you children of the
tired hippies, let's celebrate the new again

By th lly h S i
and still dig our old. My thrilling CD y the way, [ finally heard the Scott Nixon

tube unit with his TEAC-based transport,
borrowed it. Sounded like an over tubed
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Realistic. Tubes just color digital audio peri-
od but his solid state piece Model TX-
ATAX is pretty good. Solid state gear has
finally come into its own with digital audio.
Scott Nixon sure is a very bright and clever
guy, a genius technician and engineer. But
Madrigal Audio labs, a.k.a. Mark Levinson,
has about 18 genius technical people work-
ing there. | even went up to the factory to
tell 'em that they done good.

Everyone at Madrigal was super cool and
together, the place was phenomenal, not a
sour puss in the joint. I got to meet the guy
who does all the cosmetic design (I ama
fan) plus I got to see where all the metal
work, anodizing and engraving is done. The
guru who is in charge of that department is
a god. It's the best metal work I've seen any-
where. Even the packing and shipping guys
were super efficient and organized, not your
usual warehouse clowns.

I also met some cool older ladies putting to-
gether circuit boards and soldering like they
were at a veteran needlepoint convention. It
reminded me of those old black and white
Western Electric factory photos only these
girls were soldering with the help of
computers!

Super nice guy Martin French, Madrigal's
domestic sales coordinator who invited me
in for a visit, spent hours and hours with
me, showing me every part of the whole
joint while I pumped him with a million
questions and even begged him to describe
the last day Mark Levinson was actually
there. I also loved meeting my hero techni-
cian, the guy who solved my adapter prob-
lem by building me a stereo to mono box
adapter using some Madrigal RCA jacks
mounted on a cool vintage hammertone
bud box. The guy's work is perfect, | mean
OK, it's just a little mono box, but it's
beautifully done. I should be so lucky to
have him repairing my Western Electric
gear.

But the best thing about the Levinson is
that it's brand spankin' new without ciga-
rette smoke stains from the projection
booth. I didn't have to buy it sight unseeen
over the phone from one of those lying and
cheating audiomart small time charlies. It's
not rare and irreplaceable and it's not unfix-
able. I'm not changing no caps inside the
thing, instead I'm home on my ass laughing
and listening to music.

Hi-end Audio does have a future and
Future Boy will be there.



Casual
Reactions

by Herb Reichert, Eddy Electric

AUDIO ELECTRONICS SUPPLY SE-{
STEREO SINGLE ENDED AMP KIT

I must say up front that I am not a reviewer by nature. A critic, yes

. aren't we all? Reviewing always seemed too pedantic to me. Be-
sides, who wants to become a geisha for two-bit industrialists?
Beauty, drama, and high level sentiment are far more exciting to
write about than the contents of popcorn stuffed boxes. The guys
who review for a living have a hard time just unboxing another CD
player or DAC. They are probably down before they plug it in or
read the manual. :

Really, what can you say? It improved MY system? It made it
worse? | never heard anyone say "l put the new Super-X in my sys-
tem and there was no change." When I put a new piece of equip-
ment in my system, I am hoping that I will discover some new level
of excitement and escape in the privacy of my home. I am hoping
that the system will become more enticing and that I will look for-
ward even more to putting a record on. | go to that place between
the speakers for escape, fantasy, enlightenment and inspiration. I al-
ways hope the new component, especially when I designed it my-
self, will kick up the intensity level of the listening experience.

However, 1 promised the editor that I would give the readership
some clue as to what to expect if they bought the Audio Electronic
Supply SE-1 stereo single-ended 300B amplifier kit. The kit costs
only $549 without tubes and $899 with Cetron 300B tubes. At this
price, ANYBODY would wonder how it sounds. After all, Shindo
sells his 300B single for almost $10,000. L'Audiophile in Paris gets
$7000 for theirs, and my own Copper Edition 300B is $5300. Ev-
erybody wants to know what, if anything, the big buck amps have
on this Adcom-priced directly heated triode amp.

Let me start by saying that what you give up or what you get with
this amp or the Audio Note Kit One is directly related to what you
have for speakers. Anyone who is contemplating building or buying
a single ended triode amp must understand that a SE amp sans feed-
back will have a high output impedance. Additionally, it seems that
people are so afraid of losing a couple of watts or burning up a rare
or expensive tube that they are using low turns ratio outputs and
low plate voltages and low currents. All this adds up to output im-
pedances on the order of 3-5 ohms! With this kind of output Z,
power transfer into most kinds of speakers will be anything but lin-
ear. Back EMF from the speaker voice coil will not be "absorbed"
completely by the amp output stage and "ringing" will result. In oth-
er words, the speaker will be poorly damped. Therefore, unless you
have a speaker with a benign impedance curve and simple first order
crossover (better yet, none at all), you can count on soft, woofy,
distorted and indecisive reproduction.

The Western Electric 300A/B has a plate dissipation of 40 Watts.
The AES SE-1 uses fixed bias (-67V) and low plate voltage (337V)
for a plate dissipation of 23 Watts. This is where it seems many
home and professional designers are operating their tubes. They are
using 3K primary windings to accommodate this operating point. I
would suggest a less fearful approach: try 425V plate voltage, 80
mA plate current, and 5K primary Z. This is still only 34 W dissipa-
tion but the output Z is lower and the sound is fast and tight into a
few more loads. Triode lovers should have NO FEAR. Triodes can
take it.

Operating points aside, with the right speaker, this almost-free SE
300B amp can deliver most of the beauty of the big buck amps. |
tried the SE-1 on every speaker I could find and one trait could
never hide: the bass was soft. On both small two-ways like the Au-
dio Note AN-K and big full range horns by Altec and Electro-Voice,
the bass was a bit on the puffy side. Big deal. The bass is somewhat
soft and puffy on almost all tube amps. When you don't use negative
feedback (the SE-1 has no feedback), you must forget about really
tight bass. With 7 watts, low current, and high output Z, there isn't
a speaker out there that can save you in the low end.

On the other hand, the midrange beauty and the gentle but forward
highs couldn't hide either. No amp plays all ten octaves perfectly
and the SE-1 is no exception. It's strengths are definitely found
above 150 Hz.

I measured an output Z of 4.2 ochms at 40 Hz and 10 KHz. Those
are the frequency ranges where most speakers present low im-
pedances, very often below 4 ohms. Baaad! Evill Damping factors
of less than one make us sad and despondent. This is why "they" in-
vented feedback. It is really too bad that feedback is such a fun
killer because it sure makes some things easier.

I can hear your wheels turning as I type: "These guys should not be
so dogmatic about no feedback. Why not just throw in a few dB of
NFB to lower the distortion and output Z?" That's exactly what |
was thinking. In fact I was about to give it a try when | measured
the input sensitivity at 1.3V for full output {8W). Adding even 3 dB
of NFB would bring the sensitivity down to 1.8V and 6 dB would
get us over 2.5V. This is too low for my system and too low to use
with a CD player direct in. So let me get off this low output Z stuff
(for a while) and get to the good stuff. Didn't I say that reviewing
was pedantic?

So now that | have convinced you not to drive your WATTs with
the SE-1s, | am going to tell you about a few speakers that it drives
very well. The first speaker | tried with this amp was the good old
Western Electric 755. Presentation was a pinch mellow but very
very charming. The old Frank, Nat, and Julie trio was completely
seductive. Jazz material was transparent, quick, and harmonically
rich. I still recommend a 2A3 push-pull amp with this speaket, but I
believe many readers would be very happy with the 755/SE-1
combo. This speaker showcases the amp's strong points and mini-
mizes its weak points.

The Audio Note AN-Ks, smallish two ways with outstanding mid-
band coherence, worked very well and played at generous SPLs
with the SE-1. These amps clip very gracefully but when they are
pushed too hard, the frequency extremes began to become a bit dis-
tracting. [ personally can listen around this kind of thing and 1 usual-
ly do. Recovery of hall sound, reverberation, and ambient
information, precise location of players, musical body, and authenti-
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cally scaled soundstages can be expensive
qualities to come by. They are luxury
stimuli. However, you can get them with
the SE-1 without a trust fund. Using the
SE-1 above 150 Hz and a high quality push
pull amp to drive the bottom should get
you into the jet set audio club on a budget.

This amp has a near world class mid, upper
mid, and lower highs. I have never heard
this much beauty in this range for anywhere
near this price. However, triodemania re-
quires strong will and good taste. The SE-1
owner must choose his speaker wisely. The
amp played the BLISS system (see SP 2:1)
full range with plenty of power and the
beauty level was such that I could listen en-
tranced. However, the SE-1's flaws were
very obvious on this setup. I mentioned the
bass and the output impedance, but the
biggest problem shows up very clearly on
the scope: slew limiting! This thing just
doesn't get the leading edge of transients.
This soft attack is offset by the amount of
overtone structure it appears to present.
Now remember, the reason we all sold our
5K$$$ solid state amps is that we wanted
to recover harmonic structures that we felt
were missing. So we should be kind, but
the leading edge is where the excitement
lives.

First thing [ discovered in bench testing —
listen up all you tweaks, modifiers, and nev-
er leave good enough aloners — the output
trans are very good. Full power bandwidth
was 1 dB down at 20 Hz and 3 dB down at
28 KHz. Phase shift below 100 Hz was very
well controlled. Ultrasonic behavior was
also good with no sharp peaks or obvious
ringing.

The next best thing I saw on the bench was
the overload character this amp demon-
strated: Gentle, symmetrical, and deep.
This amp is like the Duracell bunny; it just
keeps going and going. There is plenty of
A2 voltage beyond the 8 Watts | measured
at clipping. You don't want to know what
some of this voltage looks like but its there
if the Melvins or Biohazard need it.

Honestly folks, the SE-1 tests about as
good as can be expected. This kind of amp
is designed for beauty of sound rather than
good bench results. | personally spent more
than two years listening to a 300B single
with an almost identical driver stage. It was
a monoblock design with Tango iron and
Black Gate caps. It sounded pretty much
the same as the SE-1. | recognized its faults
but kept it in my system because it just
played all my records. Then I came home
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from work one day and wanted more ex-
citement. . . and so the story goes.

I saved the best news for last (we are near
the end, right?) The last setup I tried the
SE-1 in was the big winner. Remember how
much I liked the Edgar mid-horn with the
D-54? In the BLISS system set up for
biamping, the  SE-1 drove  the
Edgarhorn/PR-120 combo to perhaps 80 or
90% of the quality level of my own Silver
Single. Maybe even better, if you correct for
author-bias effects! Either way the Reichert
amp has $2500 worth of Tango, Black
Gate, Kimber Silver, and Audio Note silver
caps. So what do you want me to say, that
this $900 amp beats the best that I have
heard? Maybe it does. Next issue I will tell
you about the Audio Note Kit One, another
300B SE stereo amp. In the meantime, try
the SE-1 with the Altec 601 or 604 coax-
jals, the Goodmans Axiom 80, the JBL

Manufacturer's Comment—
Audio Electronic Supply

One can just imagine the astonishment a de-
signer and manufacturer would feel when one
of his designs (i.e., babies) is about to come
under the eye of a dispassionate competitor. |
must admit that when | received a call from
Herb Reichert with a request to review the
SE-1, it was like a bolt out of the blue. | mean,
Herb designs and manufactures his own 3008
amplifier. . . that guy is a competitor!

As my mind went into that state of momen-
tary apprehension, shouting inaudible words
like vulnerability, conjecture, and mistrust, out
of my mouth came phlegmatic, cool, and com-
posed words. | came to realize that | am not
building castles in the air — the SE-1 is a real-
world amplifier and deserves to come under
ethical examination by another talented
designer.

After reading the review, | am honored and
pleased that Herb Reichert gave Audio Elec-
tronic Supply the opportunity to share his
critical assessment of the SE-I. It put a smile
on my face. | must say that the joy of reading
about one of my designs goes beyond the
SE-1 itself. The true pleasure came with the
knowledge that the audio community is being
informed and educated about the incredible
merits of listening to music through single en-
ded triode vacuum tube amplifiers.

First and foremost, the SE-| was brought to
market to offer an accessible entry to the glo-
rious, sensuous music reproduction of single
ended triode audio. As with any product,
there are strengths and some weaknesses.
The price class of the SE-| is certainly a salute
to the single ended triode movement. Second,



the SE-1 is FUN. FUN to listen to, FUN to
build, and FUN to tweak and modify.

In response to Herb's comments | developed
a circuit to boost the input sensitivity of the
SE-1. | call this a pre-driver. The addition of
this buffered grounded grid amplifier circuit
will present the user with a number of
options:

a) Add pre-driver stage and increase the
input sensitivity of the SE-1 to 350 mV
drive for full output.

b) Replace the ground lead from pin #7 of
the 12AU7 (grid) with a 1K 1/2 watt
resistor to ground. Add a 22K 112 W
resistor from the positive speaker out-
put to pin #7 of the 12AU7. This will
yield 3 dB of global feedback. (I never
dreamed that | would instruct the
world on how to add feedback to one
of my SE triode designs!)

c) Add the pre-driver stage and remove
the 500mF/2mF AC bypass cap combi-
nation on the cathode of the 6SL7. This
will add current feedback to the 6SL7
and still yield a 750 mV input sensitivicy
for full output.
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SE-1 Predriver Stage

d) Here is the best option of all, in my
opinion: add the 12AU7 pre-driver with
the grid directly grounded (pin #7 to
ground, no feedback) Remove the AC
bypass caps from pin #3 (cathode) of
the 6SL7. Change to a 6SN7 low mu
driver tube in place of the existing 6SL7
SRPP driver.

The last option simply sounds explosive. The
12AU7 circuit provides the front-end gain
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required for the lower gain 6SN7 low mu
triode. The plate resistance of a 65L7 is on
the order of 44,000 ohms as compared with
6700 ohms for the 6SN7. With the cathode
current feedback and a much lower plate re-
sistance, the 6SN7 delivers drive in spades to
the grid of the 300B. The input sensitivity of
an SE-I with option D is 1.3 V for full output
— adequate sensitivity for CD players direct
in. Most active preamplifiers will have tons of
drive for this circuit.
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Let's take a closer look at the pre-driver cir-
cuit. The first section of the 12AU7 is a sim-
ple cathode follower buffer, direct coupled to
the cathode of the second section. The se-
cond section acts as a linear grounded grid
non-inverting amplifier. In fact, the entire
stage in non-inverting. This circuit can be use-
ful in many applications. The AES AE-I pre-
amplifier utilizes this arrangement for the
input and gain section with a few changes. Di-
rect couple the plate of the second section to
the grid of another follower-buffer stage and
you have the makings of a respectable pream-
plifier. Another good use for this straightfor-
ward buffer/grounded grid pre-driver is as an
amplifier for low output moving coil
cartridges. :

The mechanical placement of the two 12AU7
tubes on the SE-1 chassis is very convenient.
Use a 1/2" hole punch (Greenlee or similar)
and center the holes on the same lines as the
6SL7s. The center of the hole for the new 9
pin socket should be 1.5" out from the center
of the existing 6SL.7 socket.

| would love to hear from folks about various
modifications for the AES SE-| single ended
amplifier. This guy is perfect for the avid
homebrewer with an appetite for exper-
imentation and tweaking.

Dennis J. Had
Chief Tube Polisher
Audio Electronic Supply
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ransformers are technically demanding beasts to
build. Machines should do better. But, n000000000!

Machines don’t match the correct wire tension,
precise interleaving, and exact turns count that our
handwinding achieves.

Plus, at MagneQuest, we use only the highest quality
materials. (Inquire about the magnet wire for our 300B
limited edition transformer.)

So whether you need single-ended (300B, 2A3, 807,
211A, 845, etc.) or push-pull transformers, choose
MagneQuest.

Because we have only one standard.

To handbuild the best transformers, hands down.

MagneQuest

HANDBUILT WITHOUT COMPROMISE TO PERFORM WITHOUT EQUAL.
1404 E. Bristol St. Phila., PA 19124 Voicc/Fax 215-288-4816 I




Development of a 211 Amplifier

Part 2: Shunt Regulator Concepfs

John Camille, Chimera Labs

SHUNT REGULATOR OVERVIEW

Many thanks to all the SP readers who wrote
or called in response to the first installment in
this series published in SP #4. Since the publi-
cation of that article, we have been over-
whelmed with questions regarding shunt
regulator implementation in our 211 amplifier.
By way of response to these queries, I decided
to pull the shunt regulator discussion forward
to this installment.

Our decision to experiment with shunt regu-
lators began with a hunch rather than a calcu-
lated rationale. Marsh in TAA [3/83, 1/88]
found that shunt regulators sound better than
series pass regulators. His work focused on low
voltage transistor amplifiers but it seemed to us
that the concept held promise for high voltage
tube circuits.

In loose terms, the theory is that shunt regu-
lators can both source and sink signal current
whereas a series pass element can only source
supply current. When properly applied, a
shunt regulator should have the same im-
pedance, hence equal slew rate, for both posi-
tive and negative slopes of the signal. A primary
design goal for this regulator was to make it
very much faster than the regulated circuit.
Consequently, slew rate limitations become a
non-issue and improvements in the transient
response of the entire system are realized.

Our shunt regulator is optimized for AC re-
sponse in the pass band that extends one de-
cade outside the audio pass band, i.e. 2 Hz to
200kHz. This extended pass band allows for
excellent square wave response for audio band
signals. In other words, transient response is
more than adequate for the relatively slow au-

dio signal repertoire.

DC response is relatively slow as dictated by
the long time constants within the servo loop.

Long term DC voltage drift is several volts (<
1%) as dictated by the thermal characteristics
of the reference diode and the voltage divider
components. Since DC plate voltage drifts of
10% or so are permissible, the regulator circuit
is more than adequate in this respect. The
overriding requirement for this device is to
provide a low AC impedance (AC short), not
to provide a DC voltage standard. Thus, the
term "regulator” is somewhat misleading in
light of its primary function. The term "Nifty
Electronic Audio Terminator” and the resulting
acronym might be more appropriate.

One critical benefit of the shunt regulator
topology is that it provides an extremely clean
ground return path for the signal. This is cru-
cial in single ended amplifiers where the entire
signal return path runs through the power

source and associated filter and bypass capaci-
tors. The shunt regulator essentially places a
short circuit for AC across the circuit with sev-
eral immediate advantages:

1 — Unlike enormous bypass caps, the
regulator presents a constant, low im-
pedance across the audio pass band. Phase
shift is a constant at all frequencies and all

of the signal developed by the regulated
circuit appears across the load.

2 — Power supply crud is shorted to
ground, enhancing signal purity.

3 — Coloration of the signal by power
supply components is reduced to a mini-
mum. The effect is better than b ing
with thousands of microfarads of teflon
quality capacitors.

4 — Above all, the return path, aside
from being "short and sweet", is controlla-
ble. The "sneak” return paths found in se-
ries regulators are also eliminated.

Basically, the signal return path through the
shunt regulator tube is about as clean as you
can make it. Trace the ground return path
through your favorite series pass regulator in
comparison and you will see what [ mean!

THEORY OF OPERATION

Figure 1 depicts a rudimentary form of shunt
regulator for a tube load. The shunt regulator
element in this instance is a rheostat placed in
parallel with the load. If the rheostat is ad-
justed so that the resistance is equal to that of
the tube, in this case 20K, the two parallel re-
sistances combine to form a 10K DC

Series
Resistor 250V
soowpe W ¢ 1
Supply 5
Shurt regulator Lload — _— _— f g
Elemery 20K (Rp)=20K —m—y =
Rheostat g
4 ]

Fig | — Concept of a "mechanical” shunt regulator

250V

— — — Variable
esistor

Fig 2 — Simplified electronic shunt regultor
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Fig. 3 — Practical HV shunt regulator

resistance. Since the series resistance is also
10K, the 500V supply voltage is divided by
two. Hence, 250V appears at the plate of the
tube.

A human operator could occasionally check
the tube's plate voltage and manually adjust the
rheostat so as to maintain the desired 250V
potential. In this way, the tube's plate voltage is
regulated, albeit slowly, by the human operator
— who can be called the error detector.

This regulator circuit works fine if adjustment
is required infrequently. For audio, we need to
speed up the operation so that the rheostat can
be adjusted several times a second. We need
something that responds very much faster.
Since a vacuum tube is essentially a variable re-
sistor, let's use a tube as the shunt regulating
element. Of course, other variable resistors
such as transistors or MOSFETs could also be
used. By varying the tube's grid bias, we can
control its plate resistance, rp, at speeds up to
tens of millions of times per second.

The human error detector can be replaced by a

kind of voltmeter circuit that can be used to
drive our regulator tube grid rather than a
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meter movement, This detector/amplifier is
called an ervor amplifier. It should be wired so
that any deviation from 250V causes a corre-
sponding change in the tube's rp in the direc-
tion which restores the 250V equilibrium.

Figure 2 shows the layout for this faster con-
figuration. A resistive divider is placed across
the 250V buss in order to provide a sample of
the voltage to the proper range to operate the
regulator tube's control grid. Changing grid
voltage produces a change in plate resistance
and the resulting change in plate current coun-
teracts the undesired change in plate voltage.
Another way to look at it is to consider that va-
rying the plate resistance of the tube maintains
a constant current through the 10K series re-
sistor so that a constant 250V drop occurs
across this resistor.

The dynamic resistance of the tube can be
made very low by increasing the gain of the er-
ror amplifier. Infinite gain would produce a
zero impedance to AC signals. Therefore, for
our theoretical example, we have a device that
has a 20K ohm resistance to DC current flow
and an infinitely small resistance to AC current
flow.

The greatest disadvantage of the shunt regu-
lator is that the regulator’s quiescent current
draw must equal or exceed the peak current
swing of the regulated stage. This operating
point permits the regulator to effectively
source current to the regulated stage during
positive signal values. During negative signal
values, the regulated stage's plate voltage
would tend to increase as the current de-
creases. Under this condition, the regulator
must sink appreciable current in order to main-
tain a constant plate voltage.

The conceptual circuit of Figure 2 must be
modified extensively to make it work in the
real world with available tubes.

PRACTICAL SHUNT REGULATOR

Figure 3 shows a practical shunt regulator that
is fairly easy to implement. It was one of our
first attempts at a regulator for our 211 ampli-
fier. This circuit can be mounted on a small
puddle board mounted directly on or immedi-
ately next to. the EL-34 socket. The ground
plane of the board should be connected to the
mu-follower ground with a 1/2" wide copper
strap, the shorter the better. The AC feedback
capacitor (C1) should be connected directly to



Fig 4 — Revised bias arrangement.
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the plate of the mu-follower. If zero lead
length is not possible for this capacitor, use
11.5 ga. Cardas wire or a 1/4" copper strap.

CIRCUIT DESCRIPTION

The 2500 ohm series resistor provides the volt- -

age drop for the shunt regulator to "work
against.” It becomes a 40 mA current source as
it drops 100 VDC below the 650V supply.

The voltage divider provides approx. 2.5 VDC
to the error input of the OP17 (pin 3) through
a 100k resistor. The 100k resistor isolates the
DC and AC feedback paths such that the AC
feedback is almost unity down to about 3 Hz.
Otherwise, the AC feedback would be shorted
through the low resistance between the volt
adjustment pot wiper and ground. The 1
uF/100K combination plus the 1 meg divider
resistor provides a very long time constant inte-
grator for the DC feedback path. ‘

The AC feedback capacitor (C1) transmits
voltage variations at the mu-follower plate di-
rectly to the non-inverting input of the op amp
through the protective 1k resistor. This error
voltage is amplified 1000 times by the op-amp
and applied to the EL-34 grid through a pro-
tective network. The error voltage is further
amplified by the EL-34 which has a gain of
about 10.

The theoretical dynamic resistance of this sys-
tem should be around the plate resistance of
the EL-34 divided by the system AC gain of
around 10,000. Actual resistance measures
about 0.38 ohms. This number is more mean-
ingful in practical terms when you consider
that it is equivalent to a bypass cap of over
40,000 uF at 10 HZ!

The LT 1004-2.5 provides a precision 2.5 V
reference for the system. Diodes D1, D2, and
D3 provide HV fault protection for the op-
amp. The 62V zener provides grid bias for the
EL-34. Capacitor C2 rolls the system off to
prevent high frequency oscillation.

During full power operation (150V p-p), the
error hunt band plus noise of the system is less
than 250 uV, measured at the mu-follower
plate. The error voltage to the EL-34 grid is ap-
proximately 250 mV peak-to-peak. This error
voltage waveshape should be the inverse of the
mu-follower's output signal plus a large compo-
nent of noise and possible 60/120 Hz hum.

REGULATOR ENHANCEMENTS

Various changes to the shunt regulator evolved
during listening tests. When we decided to go
"whole hog" with the 211 output regulator, it
was necessary to float the error amplifier so
that the 211 regulator filament could be tied
directly to the 211 amplifier filament. Thus,
the error amplifier board (ground plane) was
floated at the nominal grid bias for the regu-
lator tube involved. The EL-34 based regulator
for the input stage was also changed to a float-
ing configuration.

When we tied the EL-34 cathode directly to
the ground buss, a detectable improvement in
sonics occurred. We attributed this effect to
the removal of the 62 V zener from the signal
return path. The revised bias arrangement is
shown in Figure 4.

The 211 HV shunt regulator circuit uses the
same topology. The voltage divider and the AC
feedback capacitor must be sized for the in-
creased plate voltage and the 62 V zener which
provides bias voltage must be increased to
75V.

MOSFET REGULATOR

The MOSFET is well suited to shunt regulator
service. Performance is sonically the same as
the triode version while dynamic impedance
can be made slightly lower than the tubed ver-
sion. The major problem, however, is calming
the circuit down. VHF RF wiring and layout
techniques are mandatory to prevent parasitic
oscillations at frequencies up to several
hundred MHz. A fast 100 MHz or better
scope will probably be needed to "debug" the
circuit. Zero lead length layout technique on a
ground plane is the best way to go.

The MOSFET regulator s slightly quieter than
the tubed version since the error amp can be
placed at ground potential. Gate voltage swing
is only a few millivolts around the 3.5 to 4 Volt
quiescent gate bias level. Leave room for a fair
sized heatsink if you're thinking of installing the
MOSFET version of this regulator.

The voltage divider network for the MOSFET
regulator has been upgraded from the brute
force network shown in the tubed version. The
new version is a knock-off of a scope probe
that permits the use of much smaller HV caps.
The 211 amp can then use a short piece of te-
flon coax as the HV cap (C1), using the inner
lead as the HV lead and the shield as the LV
lead. Thus, a wonderfully cheap, high quality
cap is created. Near perfect compensation can
be obtained by sliding the shield along the inner
conductor to find the exact value for good

square wave response, then cutting the cable to
this length.

The Collmer 2SK951 (Allied # 925-0930) is
rugged and dirt cheap at $1.67 and it is tailor
made for this application. One of these devices
withstood every imaginable abuse during pro-
totyping and debugging experiments. Overall,
this fine part is a welcome departure from my
usual experience with high voltages and "three-
legged fuses".

Many types of reasonably priced surplus
"switcher" MOSFETs are available for lower
voltage supplies. The beauty of the MOSFET
is that the gate bias is always around 4 Volts —
ideal for op-amp drive to virtually any power
MOSFET available.

CONSTANT CURRENT FEED

The series dropping resistor (2500 ohms in Fig.
3) may be replaced with a constant current
source (CCS). This change provides much
greater isolation between the regulated stage
and power supply nasties. Equivalent series re-
sistance can be made to equal several tens of
thousands of ohms.
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Fig 5— Universal Constant Current Source
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Voltage drop across the CCS can also be made
much smaller as appropriate for line voltage
variations. The 211 amp is being designed with
an export market in mind so line voltage varia-
tions of 110 V to 130 V must be accommo-
dated. This 18% variation in line voltage
translates to a variation of over 100 V in the
HV supply to the regulated stage. Therefore,

the 211 CCS must be capable of holding off
the voltage variation and it must be heat-sinked
in order to withstand maximum line voltage in-
put, ie. 130 VAC.

The CCS itself needs only a few volts to func-
tion properly. Therefore, a voltage drop of 10
to 20 Volts across the circuit is feasible if line

voltage variations are minimal. The lower volt-
age drop eases heat sink requirements
considerably.

It is a definite advantage to use soft-start tech-
niques with this circuit. Otherwise, the pass
transistor’s hold-off voltage must be equivalent
to the voltage input (i.e., at least 600V in fig.
5) because the full power supply output volt-
age will appear across the pass transistor at
tum-on before the down side capacitors are
charged. Unfortunately, high-voltage transis-
tors with suitable gain (hfe) are very costly and
hard to find, therefore a soft-started power
supply becomes even more attractive. A com-
plete soft-start circuit can be assembled for less
than $20 with surplus parts and it will more
than double the life of all the amplifier compo-
nents, including tubes. Soft-start is the way to

fly.

A universal high-side constant current source is
depicted in Figure 5. It will work with voltage
differentials between 10 and 100 V. The cur-
rent capability is determined primarily by the
heatsink provided. When the bias resistor R2 is
sized at 4 Kohms per Volt, base drive starva-
tion will occur at somewhere between 0.25A
and 1A, depending on the hfe of Q1.

NOTES:
1) RI=approx. IKSVoutput (Caddock MK).

2) The ratio of Ci/C2 should be slighty greater than

o of 25K _y El 5 25k
the ratio of <7 _)CZZ A1 This overcompensa-

tion insures highest speed without using a variable ca-
pacitor for perfect compensation.

3) Parasitic suppression resistors must be soldered to
the MOSFET leads where they exit the case. Resistor
lead length must be zero. Watch ESD, etc.

4) Lower voltage MOSFETs may be used for lower volt
supplies.
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Fig 6 — MOSFET Shunt Regulator



The current set point of the pass transistor is
determined by varying the value of R1 accord-
ing to the approximate formula:

R =V ref — 2 diode drops (w/darl. pr.)
Desired I

For our example—

2.5-1.4/0.04 or 27.5 ohms @44 mW
(use 27R0/0.25 W).

Exact current settings may be established by
paralleling a 500 ohm ten-turn trim pot with a
suitable fixed resistor, 30.1 ohms in the above

casc.

This CCS has several additional complexities
rarely seen in typical power supplies. Diodes
D1 and D3 are protective devices for various
fault conditions. The RC filter between the
zener reference and Q1's base attenuates zener
noise that would otherwise be amplified by
QI. The slight decrease in dynamic perform-
ance caused by this filter is more than compen-
sated for by the 15 to 20 dBV decrease in

noise.

POSTSCRIPT

Based on our listening experiences, we are be-
ginning to feel that the quest for higher power
may be misdirected in this niche of the audio

realm. Several times we put a scope across the
output of the 211 amps while visitors audi-
tioned their music of choice. Edgar horns (106
dB/m SPL) and other experimental tractrix
homs (100-106 dB/m SPL) were used in a
theater size room. We found that "normal" lis-
tening levels rarely required peak output levels
over 400 mV p-p into 8 ohms. One associate,
the leader of a rock group, preferred to listen
to his CDs at about 4V p-p, well over my pain
level threshold.

These voltage measurements translate into
peak output power levels in the 5 mW to 500
mW range. Therefore, a half watt of power
provides eminently listenable sound with the
kind of horn systems we have been using. Ex-
trapolating from this data, speaker systems
with sensitivities in the 88-30 dB/m SPL can
be powered with a 211 amplifier with reason-
able overhead.

Several low efficiency speakers and ESL sys-
tems were auditioned with our 211 amplifier
with mixed results in our room. Although the
speakers could be driven into break-up, their
output was lost in the theater sized listening
space. Yes indeed, highly tweaked industrial
horns and modem tractrix horn systems can
definitely spoil you with their dynamics. When

your system is set up in a theater, horns are the
only way to go.

Several listeners have remarked that the 211
amplifier is "too accurate”. Poor recording
techniques, artifacts of the cheap ICs used in
the recording chain, and noise in general are
more readily apparent than on their home sys-
tems. We believe that many nuances not audi-
ble on a typical system with a dynamic range of
60 to 70 dBV are revealed when the dynamic
range is increased to 890-100 dBV. Most folks
relish the difference immediately, some take a
while to adapt, and some will never adapt!

High efficiency horn aficionados are particular-
ly impressed with the dynamics of the system.
With such speakers, the 100 dBV dynamic
range of the amplifier can be most effectively
put to use. The 20 or 30 dBV increase in dy-
namic range gained through a very low noise
floor is vividly apparent through a good hom
system

We obtained this very low noise floor by going
to extremes in providing extremely pure DC
to the tube elements in the 211 amplifier. We
will explore noise reduction techniques in gen-
eral, and diode hash removal in particular in fu-
ture installments of this series.
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THE CHORUS

A multivocal tube output stage
for your "DAC In The Box"

the chorms
B

by Mike Vans Evers

The Chorus is a vacuum-tube output stage
conceived as part of a project to upgrade
the Audio Alchemy DAC-in-the-box
(DITB). There are nearly 15,000 units of
this famed budget king DAC in existence
which makes it an attractive candidate for a
modification.

The sound of the DITB is extraordinary
considering its price. Hundreds of hours of
development time were spent making the
most of the inherent resolution of the DITB
and sonic flexibility of the Chorus output
stage. | have been working on this project
with  Don Hillebrand of Wavetrace
Technologies. Don worked with Stan
Warren on the solid state mods while yours
truly handled the tubes. The photo shows a
complete Chorus/DITB as available through
Wavetrace Technologies.

Wavetrace Technologies (Don Hillebrand)
has been doing mods to Audio Alchemy
products like the DDE for about two years.
Modifying new equipment usually voids the
warranty. When Don modifies Audio Alche-
my products the warranty remains in effect
— a good reason to let Don do the mods,
and what I recommend also.

I consider this project to be unique in that
special techniques for adjusting the tonality
of the final product are employed in the de-
sign and a few are available for adjustment
by the end user. Most designs address only a
few of the areas affecting tonality. This de-
sign takes a slightly different approach to
the Audio Energy Paths (AEP) that exist in
audio equipment. These energy paths are
both electrical and mechanical. As I see it,
these energy paths have natural groupings:
#1 Signal Path, #2 Power Supplies, and #3
Structural Resonances.

In this article, I will share the circuit for the
Chorus output stage. It is ideally suited for
the DITB but it can also be adapted to a
multitude of purposes where a unity gain
buffer is required. | will also discuss a few
other aspects of the design that deal with
AEPs and affect tonality.

A few definitions are necessary in order to
follow the text:

Audio Energy Path (AEP): All mechanical or
electrical energy entering or leaving a device
used for recording or reproducing music
does so along a conduit or path. These paths
can be electrical (through wire, bus bars,
etc.), or mechanical (transferred through
the chassis, feet, etc.).

Transient Impedance: Music is a series of re-
petitive transient energy variations. The re-
sulting frequency dependent variations in
current are audibly affected not only by
standard yardsticks (resistance, capacitance,
inductance), but by some other quality. I
am going to call this quality, which affects
tonality but not frequency response, "tran-
sient impedance." If you don't like my term,
make up your own. One example firmly es-
tablishes the existence of this elusive quali-
ty, at least in my mind: production models
do not sound like the prototype did!

Listening Skill: Some differences in any two
like items, of musical nature or not, won't
be discernible except to experienced listen-
ers (tasters, drivers, players, etc.). Hearing a
difference but not realizing its significance
usually translates into not hearing a differ-
ence. Learning how to recognize differences
in two components is a function of training,
experience, and desire. Listening skills can
be limited by bias. Those people who
"know" without experience may never learn.

AEP #(: The Signal Path

The Chorus Tube Output Stage
"Voicing" a product often takes a manufac-
turer as much or more time than does its
basic engineering. The Chorus is a unique
output stage with many "voices" designed to
be user-friendly. There are two sockets for
twin triodes on the Chorus and they are
wired so that one section of each tube is in
each channel. You can plug around 70 dif-
ferent tube types from a wide variety of
manufacturers into the Chorus and explore
an amazing number of combinations. Each
combination produces its own voice, the
sound being dependent on the type and
manufacturer of the tubes in play.

Because of an additional design feature, the
position of the two tubes is important.
Swap the position of the tubes front-to-
back and you have yet another voice. So if
you have three tubes on hand, instead of
only three combinations, you get six! | rec-
ommend that you use both sockets, but the
"purist" can choose to use only one tube. If
you count in the two possibilities per single
tube, a collection of three tubes gives you
12 different voices. Rather than insisting on
a "one size rarely fits all" sound, this unity
gain output buffer has many possibilities.

No strange biasing schemes are used for this
unusual cathode follower, just an ordinary
self-bias resistor. This output stage is com-
posed of two dual-triodes, with a half-
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section of each tube in each channel. The
two dual triodes used can be identical or
completely dissimilar, e.g., a Telefunken
smooth plate 12AX7 and a Chinese 12BH7.

My current favorite tubes include 12AT7s,
12AU7s, and 12AX7s and 5965, 6414, or
12BH7s. In my system, [ use a lower cur-
rent tube, often a Gold Dragon 12AX7, in
the back position and a higher current tube
in the front position. Tubes made in China
are often brighter, relatively speaking, than
tubes made in other countries. As a general
rule, 12AU7s have more weight in the bot-
tom end than 12AT7s and 12AX7s. If the
harmonic balance of a system is lightweight,
I'l usually start with a higher current tube
in the back position, say a 12AU7, and use a
12AX7/AT7 in the front position. For over-
ly detailed systems, try to avoid using tubes
from China and use higher current types
(5965, 6414, 12AU7, 12BH7, etc.), espe-
cially in the front position.

Some suitable tubes for use in the Chorus

‘Common types  Not so common types

12AT7 / ECC8I 12AV7/5965
6201, 6679,7728 12FV7

6211
12AU7(A) / ECC82 6414
E82CC, ECCB802/S, 6829/E180CC
5814, 5963, 6067, 12AD7
6189, 6680,7318, 12AZ7
7730 128Z7

12DF7
12AX7(A) / ECC83 12DM7
5721,5751, 6057, 12077
6681,7025,7729 12FQ7
12AY7/6072 plus many more
12BH7/6913

Solid State Circuit Mods

Waming: These mods should not be at-
tempted by the marginally competent be-
cause putting a finger too close to the pins
of the static-sensitive DAC will very often
blow it up, a surefire way to void the war-
ranty. How do I know that DACs are vul-
nerable? I've fried a couple myself.

The DITB has separate +/- 5 Volt rails for
the respective all-digital and D/A sections, a
strength in the design. The stock "wall wart"
DC supply was replaced by a beefier trans-
former, soft-recovery diodes, bigger filter
caps, and preregulators. This allows the
DAC +/- 5V rails to be increased to +/-
8V, which in turn increases headroom.
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These mods help remove much of the
roughness and veiling present in the sound
of the stock DITB, not to mention improv-
ing the bass. Removing the output IC
(second order filter/buffer) and replacing it
with a single pole passive filter/tube output
stage removes what is left of the digital/so-
lid state characteristic of the sound, and
completes the modification.

Directions for modifying the DITB for
use with the Chorus output stage

Caution #1: If these directions don't
make sense, let someone else do it.

Caution #2: If YOU do this, you will
void the warranty. If Don at Wavetrace
does it, the warranty stays in effect.

1. Wear a GROUNDED anti-static wrist
strap!!! Use only grounded tip soldering
irons/stations!

2. Remove the PCB, holding it only by the
edges. Hold the back of the Toslink connec-
tor to provide strain relief while unscrewing
the machine screw holding the backplate on
to it. Set the backplate aside.

3. Desolder and remove the RCAs and the
power connector.

4. Remove the OP-275 output IC. Cut its
pins off right at the body of the IC; leave
the pins sticking out of the PCB. Don't let
the pins touch each other or anything else.

5. Isolate the audio output PCB pads be-
cause they are used to anchor the output
wiring. Lifting one side of resistors R21 and
R37 will do the trick (see diagram).

6. Install "T" network components and new
output wiring into PCB holes left when out-
put RCAs were removed (see diagram).

7. Lift the legs of resistors R1 and R22 that
are farthest away from the AD1860s. Con-
nect to rest of "T" network (see diagram).
The right channel 1K resistor should be con-
nected to its respective 100 ohm resistor
with a length of bus wire with the same

Signal
R1+R22 Out
still l\l 1K I\, ®
connected 100 R
to PCB J—
2200 holes left by removal
pF of output RCAs
®
Ground
"T" Network

i

Life this leg of R21 & R27,
tuck out of the way

PC Board Diagram

diameter as a resistor lead. Insulate the bus
wire with something (tape, tubing, etc.).

8. Install RG-187 75 ohm coax into PCB
holes left from removing the RCA connec-
tor (see diagram).

9. Install power supply wiring. To use large
diameter wires that won't fit into the holes
vacated by the old connectors, wrap a left-
over resistor lead or piece of bus wire
around the end of the wire, solder it, and
stick that through the hole.

10. Enlarge backplate holes where necessary
to clear wiring. Reattach backplate holding
Toslink connector when replacing its ma-
chine screw.

11. Reassemble. Remember to hold the
PCB only by its edges.

12. Connect wiring. Enjoy.

AEP #2: Power supplies

When engineering texts model electronic
circuits such as tube or transistor single
stage amplifiers, current sources, etc., they
treat power supplies as if they were perfect.
Man has yet to create the perfect anything,
let alone the perfect power supply. In the
design of the Chorus power supply, as in
the audio circuitry, the foibles of the com-
ponents comprising the circuit were taken
into account. Thus:

1. There is a minimum of the same va-
lue/series/manufacturer of filter capacitors
on any one voltage rail. This was done to
keep any one sonic signature from
predominating.

2. Wide use of a. non-magnetic, low tem-
perature coefficient, metal film resistor
(Dale). These units were selected for stabil-
ity and neutral sound, falling between the
snappy sonics of the Holco and the extra
warmth of the Vishay.

3. Tube output stage coupling capacitors (in
and out) were selected for neutrality and,
here again, units of different manufacture
were mixed.

4. Circuit board traces are kept to mini-
mum lengths. Component groups are con-
nected by hard wiring. This helps reduce
the amount of "edge" in the sound.

Plus, all B+ supplies are regulated at least
once. The Chorus' high voltage B+ is shunt
regulated, enhancing dynamics. The DITB
+/- voltage rails are pre-regulated before
entering the chassis.

A low impedance regulated heater supply
was found to be only a first step. This is
usually the limit of sophistication applied to
heater circuits because the role of the heat-
er is generally considered to be, well, . . .
simply to "get hot." Evidently, there is more
going on with heater supplies than one
would think.

On a whim, an experimental transient im-
pedance altering circuit was series con-
nected before the 12V regulator circuit. It
made a very noticeable difference in the
harmonic balance of the sound of the
Chorus. The listening skill necessary to hear
the sonic differences is on a par with the
ability to hear the sonic differences between
tubes. At this point, the components used in
the heater supply were upgraded. This
made for another improvement in the sound
of the Chorus and further underscored the
need to treat the heater circuit with re-
spect. (A proprietary production version of
the initial compensation network comes
with the full kits and completed units of-
fered by Wavetrace Technologies.)

I am not alone in believing that the power
cord is a major contributor to the "sound" of
a product. The power entering equipment
from the wall is not just 60 Hz. One
hundred and twenty times a second, a burst
of power is passed by the power cord as the
rectifiers in the power supply become for-
ward biased. This burst of energy has fre-
quency components that extend throughout
the audio spectrum. In order to allow for
substitution of power cords, an L.E.C. re-
ceptacle is standard on the Chorus chassis.
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AEP #3: Resonance Structure

This section is about microphonics
(vibration induced, narrow frequency band
signal colorations) and how to creatively
take advantage of them. This will not neces-
sarily be an easy road because the whole is-
sue is so contentious these days. There are
far too many who would rather trumpet the
instances when a technique isn't significant
rather than discovering where and when it is
of value.

Microphonics are not exclusive to tube elec-
tronics. All systems are microphonic, only
the degree and character varies. Harmonic
imbalance can often be traced to a "lumpy"
distribution of system resonances. This is
analogous to standing wave problems in lis-
tening rooms. The best listening rooms have
evenly distributed modes of resonances
(standing waves). ‘

Over the last few years, magazine articles
containing snippets of information about
changing the resonant nature (and therefore
the sound) of everything from capacitors to
op-amps have become more and more com-
monplace. Resonance control devices are
hitting the market in ever increasing num-
bers. In many instances, these devices are
designed to eliminate resonances. Control,

not elimination, is the key. Other designers,
Michael Green for one, share the concept
that wholesale resonance dampening is not
necessarily a good thing.

Resonances are physical phenomena that
have been exploited acoustically for thou-
sands of years. The VPI brick was one of the
first audiophile resonance modification de-
vices. Cones, pucks, dots, bricks, and blocks
can be found in a large percentage of mod-
ern audiophile systems.

The resonance structure of a piece of elec-
tronics is affected by the materials that are
used in its construction, and by those mate-
rials that are in contact with the device.
Changing either the materials it is sitting on,
or those that are sitting on it, changes the
equipment's sound.

A chance discovery manifests itself in an op-
tional 3" circular hole cut in the Chorus'
chassis directly over the DITB chassis. A
friend blew my mind, and his, by placing a
geologic core sample (a cylindrical piece of
rock) on top of the DITB chassis back when
I was working on the prototype. The sonic
difference was like the difference between
an 18" bass drum and a 24" one. This first
experience led to weeks of experimenting

THe
HicHs

Faithfully Reproduced

WIDEBAND SINGLE ENDED TRANSFORMERS

Model | Primary | Primary | Tubes In Circuit Price
Impedance| Current Frequency
Response
C3K | 300002 |100mA| 3008 |-1dB @ 12Hz| $315
2X2A3]| to 105 kHz
MSK | 5000 [S0mA | 50 |-1dB@ 18Hz{ $300
to 115 kHz
\_/T s e Teflon silver plated leads
‘___/ e Ali steel flangeless, welded case
_ JOWS . secondary 16,9, 40
e Matched pairs available (additional cost)

>
Electra-Print Lo.

Terms: COD or prepaid, plus shipping (20 ibs.)

702-646-7990 — FAX 702- 646-7752

1555 N. WINWOOD ST.
LAS VEGAS, NV 89108
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with all sorts of materials, from blocks of
lead, wood, and stone, to small plates of fi-
berglass, Teflon, aluminum and other met-
als. Some changes were more pronounced
than others but one thing became clear: this
was not to be ignored. Many were the days
when friends would come over to investi-
gate the pile of materials atop the DITB
chassis, and to debate which combinations
sounded better.

I call these bits and pieces of different ma-
terial "Transmutation Blocks" in honor of
Audio Alchemy. These T-Blocks can be
made from commonly available materials,
such as oak, mahogany, poplar, copper, alu-
minum, ceramic tile, fender washers —
whatever fits in the opening. They are a do-
it-youself item.

Wood blocks have a dual effect. They will
dampen some segments of upper harmonics,
but augment other harmonics — usually in
the lower to middle midrange. Metal and fi-
berglass discs augment various treble har-
monics, depending on the composition, size,
and thickness of the disc. Heavy materials,
such as blocks of lead, granite, and marble
affect bass harmonics. The higher the mass
of the block, the lower the harmonics that
will be affected.

Many people will feel that the Transmuta-
tion Blocks are too farfetched. Those want-
ing to wring that last nuance out of the
music will insist on them.

Conclusion

I hope that people will find other uses for
the Chorus output buffer. It makes for
adaptable equipment that won't be obso-
leted when you change other components in
your system. When combined with the
DITB, it is wonderful (my opinion is, of
course, biased). That the heater supply is
more important than previously thought
should stir up some experimentation and
comments. Saying that placing wood blocks
and metal discs on top of the DITB can
change its sound will make some doubt my
sanity and everything else I've ever said.
However, all these techniques work to-
wards making better sound.

For more information on the products
mentioned in this article, including boards,
kits, and complete units contact:

Wavetrace Technologies

. 122 §. Clearwater/Largo Rd.
Largo, FL 34640
813-587-7868 voice/fax



OHM'S LAW

AN EXPLANATION THAT

ASSUMES NO KNOWLEDGE OF
ELECTRICITY OR MATHEMATICS

BY "CATHODE RAY"

The apostrophe should be noted, as it dis-
tinguishes this law from O.H.M.S. (which
deals with really unpleasant matters, such as
income tax). There is no doubt that many
people who are quite enthusiastic about
various aspects of radio fight shy of Ohm's
Law. It seems to me that there are three re-
asons—apart from psychological associ-
ations with things like schooldays and
work—why this is so. One is that references
in books usually appear something like this:

Ohm's Law
=E
I—R
-E
R_I
E =IR

Whereupon the reader exclaims: "I hate (or
" can't be bothered with" or "I don't know
anything about") algebra!" And that's that.
Another difficulty is that, even when it has
been grasped that "I" stands for amps., etc.,
it is a troublesome sort of business to calcu-
late, for example, the correct resistor to
supply 15 volts bias to a valve taking 23 mil-
liamps. The third reason is that amps. and
volts and ohms are not things that one can
see or understand naturally; they are just so
many uncouth words to most people.

Quite Painless

I hope, however, to be able to administer
Ohm's Law in such way that the patient
(i.e., the entirely non-mathematical reader)
bas it inside him without any accompanying
bad taste having been experienced.

In this present (or Hore-Belisha) era the
idea of miles per hour is surely understood
by all. What is reckoned in miles per hour?
Speed. Good! We are getting on! Further in-
terrogation of the kindergarten would reveal
that miles measure distance and hours time.
There are thus three quantities—speed,
time and distance—and they are related in
such a way that if any two of them are
known the third can be calculated. Even the
reader who prides himself on being one
hundred percent non-mathematical would
probably have to admit to having, on various
occasions, carried out certain of these

calculations; nay, more—to having actually
done them mentally! Thus, if he had just
done a journey of 100 miles and had taken
four hours over it, he would rightly claim an
average speed of 25 miles per hour; calcu-
lated by dividing 100 by 4.

What he has done mentally can be summed
up for all possible journeys by writing:
Speed (miles per hour) is Distance (miles)

divided by Time (hours) or, more
compactly: ‘ .
= Distance
Speed = Time

On another occasion he might be setting out
to walk 6 miles; and, knowing that he can
walk at 4 miles per hour, he is able to esti-
mate the time it will take by dividing 6 by
4, giving 1%2 hours. In other words:

. _ Distance

Time = —_—Spee 1
In the same way, knowing the average speed
and the time taken, the distance covered
can be arrived at: _
Distance = Speed xTime

Most people (even non-mathematical
people) probably don't think about having
to remember these three formulae. But if
they wanted to remember how to do all
these three sorts of calculations there would
be no need to remember three separate
things; all could be done with one:

__Distance

Speed % Time

Hide the thing you want with your finger,
and what is left tells you how to get it.

Anybody who can understand this (and
probably most of you feel intellectually in-
sulted by now), and who feel confident in
challenging the policeman who alleges in-
fringement of a 30-m.p.h. limit on the
ground of covering a measured mile in 2%
minutes, can understand and use Ohm's
Law. The one thing to remember is:
Volts
Amps. xOhms

Proceed as directed before (hiding the thing
you want, etc.) and if you are given two
things you can easily find the third. But be-
fore you get busy memorising the above, I
suggest that for radio purposes it would be
time better spent to memorise it in this

form:
Volts
Milliamps. x Thousands-of-ohms

Usually one works in milliamps., and it is
discouraging to have to convert them to
amps., with decimal points and things smel-
ling strongly of mathematics, before being
able to use the key. Example: you have a
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100-volt HT battery, and you want to know
the milliamps. when you connect a 2,000-
ohm resistor between the terminals. You
hide "Milliamps.," leaving T\F’.X;l;—-ohﬁor
100/2 or 50. Fifty milliamps. is much too
much current for an ordinary HT battery,
so you now know that it is not a particularly
good thing to connect a 2,000-ohm resistor
between its terminals.

Having shown (I hope) that calculations by
Ohm's Law are no more abstruse or difficult
than calculating the average speed of a
motor car, | would like to go a little further
by bringing to it the aid of visualisation. One
reason why it seems easier to calculate
speeds and distances is that while doing it
one has a mental picture of the vehicle tra-
velling along the road; and it becomes natu-
ral to assume that the longer the road the
longer the time taken to traverse it. Al-
though it is possible to make electrical cal-
culations with the utmost precision and ease
by blindly following the rule just given, it is
far more satisfactory and useful to have
some mental picture of what is going on.

The Volts Drive the Amps

That lay journalists lack such a picture is
evident every time they declare that so
many hundred volts "passed through the
body of the deceased." The electric current
that lights lamps, converts gangsters into
corpses, and makes sounds come out of loud
speakers, is measured in amps. (short for
amperes) or, if in small quantities, in mil-
liamps., which are thousandths of an amp.
It corresponds to gallons-per-minute or
other convenient measures of the rate of
flow of liquids.

Volts are necessary to cause milliamps. to
flow, just as a certain amount of pressure or
difference in level is required to persuade
water to flow through a pipe or along a river
bed. The more volts there are, the more
milliamps. Nature might have been so ar-
ranged that doubling the volts would cause
four times the number of milliamps. Or,
perhaps, the-square-root-of-two times as
many or some other number. It happens
that except for special things such as valves
(which weren't invented in Herr Ohm's
day) it always works out that doubling the
volts doubles the milliamps. also. That is
what Ohm concisely set down in his Law.

The amount of pressure that is required to
cause one amp. or milliamp. to flow is fixed
by the nature of the circuit or bit of circuit
through which the flow takes place. A long
thin pipe laid all round the country would



take quite a lot of pressure to force one gal-
fon a minute through it. So would a very
short pipe if it were full of dirt. If we had a
unit with which to measure resistance to
the flow of water, such as the "resistwater,"
we might make up an Ohm's Law for water
. . Pounds per 5q. in

systems: Gallons per minute = Resistwaters
Only it wouldn't be true. Electricity is a
much simpler, more law-abiding thing than
water. That is why, when once people have
grasped electrical laws they elucidate diffi-
cult problems in mechanics and other things
by thinking of them in terms of correspon-
ding electrical quantities. It may sound in-
credible, but the easiest and best way to
find out exactly what will happen to a com-
plicated system of weights and springs and
levers is first to translate them all into volts
and amps. and ohms. But to get back to
ohms—they are, of course, the quantities of
resistance to the flow of electricity. Looking
at the formula for Ohm's Law one can see
that, if the ohms are many and the volts are
few, the amps will be very few. That is what
one concludes simply by blindly following
the Law. But without knowing any Law, if
you are told that the resistance to the flow
of electric current is great, and the pressure
producing the current is small, common
sense will tell you that there will not be a
very copious current.

Practical Applications

Having got Ohm's Law in easily memoris-
able form, and some idea of what it means
in ordinary everyday language, one may still
be unable to make much use of it through
failure to recognise occasions when it can be
usefully applied. Take the example I men-
tioned before—~calculating the right resistor

for providing a valve with bias. It may seem
excessively puzzling to talk about a resistor
(which is a convenient chunk of ohms), pro-
viding volts at all, when all that has gone be-
fore suggests that ohms kill or neutralise
volts, just as a choked pipe opposes water
pressure. Exactly. If you wanted to ap-
propriate a small portion of the pressure
from a hydraulic main, what would you do?

To make a hole in the main would provide
the whole pressure; far too much. But you
could take out a section of the big pipe and
replace it by a narrower one; this would
offer appreciable resistance to the flow and
demand a corresponding amount of pressure
to overcome it. So between taps situated at
each end of the resistance section this pres-
sure would be available. Of course, it would
not be available for providing a heavy flow
of water; if your private by-pass pipe in
which you utilised the pressure did that sort
of thing the pressure would drop. In the
same way a resistance placed in a circuit for
obtaining a desired number of volts will
maintain them only so long as it is not
abused by connection to a relatively low re-
sistance. The grid of a valve is a practically
infinite resistance, taking no current; so this
method is very commonly adopted in the
so-called "automatic" or "free" grid bias
system.

To take a definite example: suppose a resis-
tance connected as in Fig. 1(b) would carry
23 milliamps.; in other words the anode
current. And suppose 15 volts are required
as grid bias. Then (by Ohm's Law) the resis-
tance is 15 divided by 23, or roughly 0.65
thousands-of-ohms, or 650 ohms.

M;!’WEE: THESE
PRESSURE 18
OR

WATER
PRESSURE

« NARROW __
RESISTANCE
SECTION

VALVE
{MAIN BUSINESS)

BATTERY
SOURCE OF ELECTRICAL
PRESSURE OR_VOLTS

(

P
m
1 4
S
[+
»

(b)

Fig. 1. — (a) Showing how it would be possible to cause a small difference of water pressure
between two taps by interposing a narrow pipe in a hydraulic main supplying a high pressure to some
machine or other (Main Business). Compare the corresponding electrical system found in most

wireless receivers (b).

Another example: you want to find the
number of ohms of a resistor. You have a
battery and a voltmeter scaled up to 100
volts and marked "1,000 ohms per volt."
You first measure the battery voltage accu-
rately and it turns out to be 62. You then
interpose the resistor, which cuts down the
reading to 18. How many ohms has the

resistor?

-

o

VOLTMETER

BATTERY

g

T

(a) (b}

. BATTERY

Fig. 2 — A simple method of measuring the
ohms in a resistor by means of a battery and
voltmeter. Two readings (a) and (b) are taken,
and Ohm's Law applied to find the result.

This is solved by the application of Ohm's
Law. From the information given we know
that the total number of ohms in the volt-
meter is 100 x 1,000, or 100,000. In the
second test the pressure of 62 volts gener-
ated by the battery is applied to overcome
the ohms in the voltmeter and also those in
the resistor. We know that 18 are ac-
counted for by the voltmeter. So the re-
maining 44 must be required for pushing
the current through the resistor. The long
way about it would be to calculate the cur-
rent by Ohm's Law—%, or 0.18 milliamp.;
then to use this to calculate the ohms in the
resistor (because obviously the same current

passes through both) o‘.‘]‘s' or 250 thou-

sand (nearly). But it is possible to take a
short cut by noticing that it is not really
necessary to find out the actual number of
milliamps at all. If 100,000 ohms require 18
volts of pressure to push a current through
them, how many ochms will 44 volts pass the
same current through? Obviously more, in
the proportion of the volts: 100 X% = same

result as before.

All very useful. But even if one is not con-
cerned with making actual calculations, it is
helpful to have an idea of what Ohm's Law
means.

From Wireless World, Feb. 21, 1936.
Reprinted by permission of
Electronics World + Wireless World
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CONEHEAD

La Fevre and Stillwell's article "Desperately
Seeking an Efficient Speaker" in SP 2:1
struck a chord. Over the past few years, |
have been conducting a discreet investiga-
tion into why 90% of all commercial loud-
speakers have an efficiency rating of around

86 dB/W.

Basically it is down to two things: Thiele
and Small and the popularity of bookshelf
loudspeaker enclosures. All of the theories
associated with these and other 'hand calcu-
lator' methods rely on small/medium
magnet to cone mass rating, i.e. medium to
high Q ratings. Loudspeaker chassis with
very strong magnets and light cones, the
Lowther PM series being examples - Q
about 1, do not work with Thiele and Small.

Thiele and Small rely on the trapped (or
trapped and tuned for a ported enclosure)
air predictably controlling the movement of
the cone. With a large magnet the air cannot
load the cone as well, especially when the
cone is under 9" in diameter. The magnet is
just too bossy. This is a bit of a simplistic
statement, but submitting a 30 page epic
would be the best way to explain it.

So, for a 5" cone, 84-85dB/W, 10" 90-95
dB/W, 12" 91-96 dB/W, and 15" 93-100
dB/W — all dictated by small enclosures
and Thiele and Small parameters.

The strongest loudspeaker magnet [ have
come across is the Lowther PM4A motor.
With its 18 Ib. Ticonal G magnet and cobalt
pole pieces, this beast packs a gap flux of
24,000 Gauss. Total flux is 385,000 Max-
wells. There is only one possible use for
such a driver and that is to horn load it.

Quarter-wave loading, large multiple unit
systems, and horn loading are the only ways
to. increase sensitivity beyond the magic

100dB/W mark.

As 90% of all HiFi customers are spending
less than £300 on a pair of speakers (in the
UK anyway), there ain't no way the majors

are gonna bother trying to increase the effi-
ciency. An LS3/5A with a 96 dB/W rating
will never happen. You canna change the
laws o' physics, Captain.

I foresee a renaissance for quarter-wave
loading, a Voigt patent. Castle Acoustics has
three models already available and selling
like hot cakes, despite a dome tweeter (and
a metal one at that). [Note: The Castle
Acoustics speakers are not ultra high effi-
ciency units . All less than 90 dB/W- ed.]

Personal pet hates are crossovers, dome
tweeters - especially metal ones, super
tweeters, Mr. direct/reflect himself Dr.
Bose, computer designed boxes complete
with ‘bumps’ in the bass. Even QUAD elec-
trostatics can now have bumpy bass. Just
add a Gradient or a REL subwoofer to raise
the subsonics to a level way beyond what it
should be. They'll love it at audio shows.

Some people like the phasey ting of a dome
tweeter. They love the engineered bump in
the bass. It is gonna take a long time for this
single speaker quarter-wave loaded pipe
dream to become a popular reality.

As Voigt himself once said, it is the mi-
drange where we live, the rest is not as
important.

The informed readers of Sound Practices
can just relax and be ahead of the crowd.

Haden Boardman
Audio Classics UK

REPORT FROM THE TRENCHES

I got some ideas from the Garrard 301 ar-
ticle. Removed the magnetic brake from my
TD 124. Used a small variac to control the
speed. The table is quieter. All along !
thought [ had bearing chatter but it must
have been the brake rattling. The problem
with the variac trick is that you have to
lower voltage so much that the strobe light
goes out. | ended up removing the motor
pulley and machining it down to 1.032 dia
on a lathe. It was 1.075 originally.

The table now runs at proper speed on 117
VAC. | keep the variac in line for minor
speed adjustments. One nice thing about
the smaller pulley is some increase in
torque. The speed seems more constant
judging from the strobe. Does it sound
better? Who the hell knows? Doesn't sound
worse.

I tried just about all the popular output
tubes — 300B, 275, 6A3, 45, Chinese, etc.
I love the 2A3 double plate. It matches the
604s best. All single plate tubes (of these, |
like the single plate 2A3 best) sound lighter
and more analytical. The 2A3 bi is GREAT.
Others have listened and all prefer 2A3 bi-
plate on my system. Based on my theory
that high current, low voltage filaments
sound better, | used a #26 for the front
end. The amp is much more open and dy-
namic with the #26 than with any indirect-
ly heated triode I have tried. Also sweeter.
It sounds faster than a speeding bullet. En-
closed is a schematic for chuckles. Keep up
the good work.

Jon Baier

Schenectady, NY
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Dept. of Corrections — Vol. 2: #i

"Never build anything from a magazine
wuntl the next issue comes out.”
—0ld folk wisdom

Loftin White
Page 6 — R3 should be 3.3K not 33K.

REMUS

Page 32 — V3 should be a 12AT7 as indicated in the text, not a 5751
as marked on the schematic. Also, here's an alternative heater circuit
that was promised but not delivered:

10 ohm adustable

7 | 0W
+ .
122V I A il fo
ac.| "‘|’Jz.zzc|u|= 2.2200F under
— load
T
Grour\d

Incredible as it may seem, V3 may oscillate at a supersonic fre-
quency. Very strange, since it is not a voltage amplifier. A 100 pF
cap from V3 grid to ground will cure this oscillation if it occurs.

Hodgson Article
Page 39 — B-H graphs were mistakenly switched in first print run.
Corrected in later versions with notation.

The Search for Musical Ecstasy
by Harvey "Gizmo" Rosenberg

RE: TECHNO-SHAMANS

Since the late Paleolithic period, in every culture, a special
group of men — those endowed with both courage and gifts —
have been responsible for exploring the outer limits of know-
ledge: ecstasy. We are the modern incarnation of these
shamans, and like our ancient brothers we use our music to
open the door to higher states of being. Some anthropologists
would argue that solder flux is hallucinogenic, the soldering iron
is a magic wand, and our single-ended triodes are totems — all .
used to release a primal instinct for musical ecstasy.

My fellow techno-shamans, now is the time to cast off the mealy
minded robe of mediocre audio orthodoxy and explore an ex-
panded gizmological metacontext for the electromechanical
arts that create an ecstatic aural metaphor. . . with me.

In other words dudes, read my
g new 350 page richly illustrated

book which will stiffen your resolve,
conviction, and whatever else you
3y Use to explore the audio arts. It is

$25, plus $4 shipping, $11 overseas
airmail. Send checks, VISA, MC.

A Image Marketing Group
g PO Box 4744
-’ Stamford CT 06907
1-800-243-6615

impulse

Leaders
in
horn
design

A CRITICAL SENSATION IN THE UK,
NOW AVAILABLE IN THE USA !

Pictured: Impulse Model H2

Featuring 94 dB efficiency, horn loaded
bass and midrange in a handsomely
finished package.

“Horn design is an art...In my view,
the H2 leads the way forward.®
Jimmy Hughes in Audiophile

Other Impulse models from $1595.

Discover the advantages of high
efficiency. Bring out the best in your
amplifier with Impulse Loudspeakers.

US Distribution:
RENAISSANCE SOUNDS
813-483-5585 (Florida)
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Vacuum Tubes for Audio
Are Back!

Glass Audio brings together
yesterday’s tube with today’s
improved components,
voltage control, and the

exciting new Soviet tubes,

—\2 -~ to make smooth sound

= =@ inyour livingroom
possible again!

i
#

3

Get your first issue FREE to examine, without obligation.

Please send me an issue of Glass Audio to examine FREE for 30

days. When I choose to subscribe, I'll pay just $16.95 for four issues
(1 year) of the best information on tubes to be found anywhere! If I
: Py decide that Glass Audio is not for me, I'll write "cancel" on my

invoice and owe nothing.

Name

Street & Number

City State Zip

In Canada, add $4 per year in postage. Overseas Rates: $35 for one year. Remit in US $ drawn on a US bank only. Price good through Dec. 31, 1994.

[ 4
Glass Audio e mosmoms
(603) 924-9464 or FAX 24 hours a day to (603) 924-9467
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Cardinal 300B 7.5W
Monoblock Amplifier

So you still don't
get the point

You don't really need a macho high-wattage
amplifier for many of the currently available
speakers. You would be surprised at what a
7.5W single ended amplifier could do for
your sound.

Call or write today about our single ended
amplifiers and our new Sine line-level
preamplifier. The only single stage non-
inverting, tube rectified, totally handwired
preamplifier.

Wavelength Audio

4539 Plainville Road, Cincinnati, Ohio 54227 (513) 271-4186 phone/fax/voicemail

Subscribe today!

$20/year US, $24 Canada, $30 UK/Eur. Airmail,
$35 Elsewhere. Payable by check or money order.

SOUND PRACTICES
Box 180562, Austin, TX 78718
512-339-6229 voice/fax

—

Laurel

H
3008
éing[z Ended oqnz'b[ifiez it

Phrice $1 600

Featuring

MagneQuest™ FS-030 Outputs
Alan Kimmel's Mu-Stage Design
Quality Components and Finish Thoughout
Assemblied Versions Avasilable upon Request

Call, fax, or write for more information. Or send $10
for our complete 200 page design manual and catalog
featuring other audio kits plus our full line of audiophile
quality parts and supplies. Dealer Inquiries welcome.

Welborne Labs'
P.0O. Box 260198, Littieton, Co 80126
PH: 303-470-6585 Fax: 303-791-7856
Visa and Mastercanrd accepted




0I0JA HEAR THE BIG NEWS,
DEAR? THE ALL NEW 1995

ANGELA

EZNSTRUMENTS
CATALOG wu &
OUT THIS OCTOBER!!!

SHUT UP
‘N SOLDER,

200+ pages! TONS of vintage tube audio gear! Thousands of N.O.S. tubes! Dozens of new and vintage output and
power transformers! Hundreds of rare old manuals, catalogs, and books about tube electronics and early hi-fi! Also
complete amp kits, tube testers, high voltage capacitors, tube sockets, collectible microphones, tube guitar amps and
accessories, MUCH MO" BIG JAM BONUS! IN THIS EDITION WE'LL FEATURE SIMPLIFIED
PICTORIAL PLANS FOR BUILDING WESTERN ELECTRIC MODEL 91 STYLE SINGLE-ENDED
300B MONOBLOCKS! If you've always wanted to build your own amps but feel intimidated by schematic-only
plans, then this one's for you! To reserve your copy of the ANGELA INSTRUMENTS 1995 CATALOG, mail us a
check/M.O. for $5 or call/fax with VISA/MC number and expiry date.





