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The Acrosound Years

it sounded magnificent, They had only the one
FM starion in Philadelphia at that rime which was
mostly experimental. But I had never heard any-
thing sound that good, excepr the real thing. That
kept me quite interested, so when I got home from
military service, I went to hook up my rig which at
that time was a Crosley radio with an external
record player. When I turned it on, it went up in
smoke. The capacitors had dried our and hadn't
been used for four years, so the system was worth-
less. It was then that I decided I had to make

David Hafler, the founder of Dynaco, Inc., has probably
been more instrumental in the development of component
hi-fi for home use than anybody in the history of the
industry. He was born in Philadelphia, Pennsylvania in
1919, received his degree in mathematics from the
University of Pennsylvania in 1940 and served as a com-
munications officer in the military during WW2. After the
war, he worked for a market research company until he
and Herb Keroes formed Acrosound Transformer
Company in 1949,

He starred Dynaco in 1955 and produced more vacuum
tube power amplifiers and preamplifiers than any other
company in the world. We interviewed David in May of
1999 and this is the first part of a two-part interview.

David, I'm sure a lot of people would like to know when you
first became interested in audio. Maybe you could tell us a
little about that.

I first became involved in audio because I was fascinated
with music reproduction. I liked certain kinds of music
very much, and was rather deeply interested in knowing
about them, however, I never was much of an instrumen-
talist myself. But my interest in music carried over to a
fascination with equipment and that happened, I guess, in
the late 30's. Then, when 1941 came along and most of
us my age went off to the military service, I had no special
capabilities as far as the military was concerned. They just
put me in the mill and ground us through. But while I
was in the service, [ found my interest in music got carried
over into my interest into audio or rather vice versa. I've
learned a little bit about audio equipment from what
Uncle Sam taught me. It was because I was a
Communications Officer in the military.

When did you first experience high fidelity?

In 1940, I went to a radio parts shop here in
Philadelphia to buy some batteries. The shop was under
elevated rail tracks where you couldn't hear an AM radio
at all, because the noise was just horrendous. There was
some beautiful chamber music coming out of this box and
I was thinking “what is that?” The shopkeeper said “Oh,
that's a new Jensen speaker system.” They iad a Jensen
infinite baffle enclosure -

Were these bass reflex?

Yes, bass reflex, of course, and they had this bass boost-
ing function. They were used with a Bogen PA system and

something as good as what I heard at the radio
parts shop.

Can you describe the first amplifier that you buils?

My boyhood friend Herb Keroes, was a hi-fi hobbyist
who lived a block from me when I was growing up in
Philadelphia. I also knew other people with similar intet-
ests, like Bill Schraeder in Washington who was interested
in hi-fi and he was able to give me some advice. Herb
gave me a schematic for a push-pull triode amplifier. The
design used two 6]5s. One of them was a voltage amplifi-
er and the other was a phase inverter. The output stage
used a pair of 6A5Gs, which is a 6B4 with sleeved cath-
odes. [ think it was only Sylvania made them and they
were hard to locate. The output transformer was about a 2
ounce unit made by UTC. GE had a mid-quality units
that cost about 2 or 3 dollars.

That system worked and [ was very pleased with it. Ir
sounded better than other stuff around. I also made a bass
reflex cabinet out of plywood that had a 10 inch Jensen,
oh they called it the Concert Series wide range speaker
system, which was rated to go from about 50 cycles to 5
kHz.

I had no equipment for distortion measurements. I was
able to borrow a RCA VT'VM and was trying to find out
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the best operating conditions for this amplifi-
er. Thenl playeg around by ear, changing
values step at a time. For instance, on the
cathode of the first 6]5 I had a 1,000 chm
resistor and I varied that in a range from 100
ohms to 2000 ohms, listening for differences.
And there places where differences were pro-
nounced and there were places where they
were not. All together, T had sort of assumed
the tube manuals were correct and if you get
the thought of that you ger 10 watts our. |
learned a little fater, through a little misery,
that I couldn’t get anywhete near 10 watts
clean. There just wasn't enough drive capa-
bility in the 6J5. But then I got a little fanci-
er phase inverter which used a push pull dri-
ving system that came off of 2 motor circuit
design. I started to put feedback into the cir-
cuit and I found that instead of the operating
conditions, eventually it was that which
made me happy, except that I didn't like the
output transformer.

What was it like after WWII, the audio scene?
Can you describe that eva a little bit?

This citcuit for SL6% or 5881's was described in
AUDIO ENGINEERING November, 195t Is perfor
mance sct & new standard of eudio quality and has
bean widely acclaimed ss one of the most importent

ULTRA-LINEAR 6L6 AMPLIFIER

steps forward in audio design in recent years, The
amplifier furnishes 20 watts of essentially undistorted
audio with an fnpwt of only .7 volts.
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Well, it was a very small group of enchusi-
asts and they had very little choice of equipment. They
were in each large town or city. There wete some small
shops that sold radio parts, let’s say, or radios. Where the
proprietor was interested in hi-fi himself and he expanded
into record changers, they didn't do much with studio-
type turntables, it was mostly record changers with
Garrard and Webster leading the pack. TEC intetest in hi-
fi was very small. There were some places that catered to
the amateur radio enthusiast, and those were places where
I went to get advice from the behind the counter people.

Some of these people got to be quite well known.
Authorities like Anton Schmidr, who was at Harvey Radio
in New York (which at that time was expanding into elec-
tronic hobbyist equipment.) Harold Weinberg, who I
mentioned to you before, was also there in the carly 50’
working for Harvey Radio. Which was, I guess, one of the
most active hi-fi groups, people who shopped there and
atound Philadelp%nia. There was Ted Greenfield who was
the first person to have a strictly audio shop. First person
that I knew of in the country for this purpose. Then I
met Bill Schrader later who ﬁad the equivalent in
Washington. These little centers of hi-fi enthusiasm
popped up at random and they interchanged information.
There wasn't really very much of an industry, people
didn't know what hi-fi was. When somebody said, “what
do you do?” I said, “make hi-fi equipment.” They always
looied ar me blankly and said, “what's that?” That was
what we had up until, I guess, the beginning of the 50's.
AWhen we got into 1952 or 1953 the scene broadened ouc
considerab%y.

When and where did you meer Herb Keroes?

He lived about one block from where I lived and we
went to school at Philadelphia High School and had the

same geometry class. One day this chap approached me
and he said he understood that I had built an enlarger, of
course [ was a photographic enthusiast and so was he, and
he wanted to see this thing. So he stopped by to look at it
and made some suggestions and we got to be very close
friends. He eventually went to work for a transformer
company as | had mentioned a bit earlier and he helped
me with getting started with the circuit that he gave me,
and with the modifications that he adjusted later. Then I
sort of went off more independently as T learned some-
thing about it. I had the Radio Amateur's Handbook,
which, was a bible of sorts, and I had the Radiotron
Designer Handbook by Langford Smith.

The Radiotron book was very important to me. It came
out with 2 editions. The later edition referred to articles
that T had written, but the first one was out prior to
WWII and it had good basic information. It was quite
useful for engineers and students.

When did Herb Keroes first start getting intevested in audio?

I think he always had some interest. He didn't really
actively try to do anything until the middie 40%s. I guess
at the same time that I had come back from the military.
We both had interest about the same time. I was living in
Philadelphia at that time and he was working in
Gettysburg. But he came in on weekends occasionally and
we kicked ideas around. I showed him things that I had
experimented with.

Did Herb have a degree in engineering?

Yes, he-did from Drexel University, in electrical engi-
neering. His first job out of college was designing anten-
nas for a company in Washington, DC. After that, he

worked for Daven Attenuator Company and then
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esign ‘transformers had distinctive designfeatur
comparable performance 'on all taps of 4 tapped trans-

ey were designed for wider bandwidth-far in-excess of the - -
0'as to allow more stable feedback and to insure good tran-. -

onse: Acto

cro production

it on wis aiﬁg'équi'pment whlchhad beed pék;_ial'.l’]_}.r'—,.desx‘g_ncd.and_-

ufactutéd for producing this basic. ty
: ¢arried 1o the exact tiitn without:deviat
ed thisigh maintenance of.

Gettysburg Transformer Company. He was a very good
engineer. I can only say he had good ideas. But his ideas
for marketing other things were not up to those standards
that we deveﬁ) ed later, His interest was producing thou-
sands of transformers for TV sets at very small profit mar-
gins. My interest was making hi-fi stuf}, that sounded
%ood. It was a completely different kind of business at
irst. What was in his mind was a good company on a
large-scale. T was working on the idea that I could make a
good product on a small scale and still ger along. This was
the biggest difference between our thinEing.

What was Herb like to work with?

An example of his business inability: the hi-fi shows
came a little later and one of the participants in the first
show was a prospective customer for transformers that we
were selling at that time. [ said to Herb “Let's get together
with this chap while we are in the same city bccauscie is
interested in getting some transformers from us.” So he
said, “If he wants these wansformers, let him come to me.”
In other words, he wouldn't bother to go to the customer.
It was kind of 2 “do it my way or don't do it at all.” We
ended up disagreeing, and I went into the kit business in
1955. He went into the transformer business, and later
audio kits which didn't work out too well in the end.

When did you and Herb Kerves actually decide to form

Acrosound?

Right after WWII, the GE Variable Reluctance phono
cartridge was a popular item. It was the only good car-
tridge and sold at a reasonable price. It was aiig step for-
ward in record reproduction compared to the crystal car-
tridges, which were being used up to that point. There
were a few moving coils, but they were so rare that you
can't count them. The first transformer we had was a
matching rransformer to be used with the GE cartridge
and didn't require a preamp. In other words it was a step
up transformer that took over for the GE cartridge and pur
it up to a reasonable voltage for playback.

It had its winding arrangement so that the low frequen-
cies had a bigger boost. In order to get the recording cor-
rectly compensated, it did give you satisfactory reproduc-
tion, but the frequency response didn't carry {ar enough
down at the low end so it petered out below 100 cycles.
But it sold for $9.95 and everybody then had to buy either
that or a preamp to use with the cartridge.

When did you decide to manufacture out with audio output
transformers such as a TO200?

That was in 1949 also. Herb had an idea for an output
transformer which was better than what was available and
rather inexpensive to make. Just at that time Sun Radio in
New York started to produce an amplifier that Consumer
Reports magazine designed. Consumer Reports apparent-
ly had an engineer there who was a hi-fi hobbyist and
came u witﬁ the amplifier circuit design and they pub-
lished that for people to build. There was not even 2 ki,
When it was published it was just a suggested amplifier
circuit. When I saw that thing advertised from Sun Radio
I thought, “here’s a customer %or us” to make the trans-
formers for, because we were in the transformer business
on a very, very small limited scale at that point. We had a
design, which I though was pretty good and when we
compared the specifications for the Consumer Reports
amplifier with what we had in the amplifiers that we were

Menasound UWltna - Linear

TRANSFORMERS

for the uftimate in
High Fidelity amplification

u L Treailt . et
70300 e s . 2T

T0-310 ::rslirlrsht;li:‘m oparation 18 75 mt

for push poli paraliel n
TO-330 ullr:-mnur leewits 39.95

for Ulira-Lingar 100 watt
TO-350 tnoiihus wiih 6146 trbas 39-50 ™

Friems slightly Migher fn West
It takes mora than a tapped cutput frans-
farmer 1o make an Uitra-Linear amptifier, ¢
takes the exclusive patented Aczosound Ui
fra-Linear transformer designed for this ap-
plication and crafted ta the most rigorous
speciflcations. Whether you build your own,

* convert an existing amplifier, assemide a ki,

or buy a manufaciured amplifiar you can
have genuine Acrosound Ultra-Linear cir-
cuitry, the finest available, Full transformer
data and high fidelity circuits are available
on request.

avaifable at loadinp
distribiatots

ACRO PRODUCTS CO,, 369 Shurs Lane, Phila, 28, Pa.

1959 Acrosound Advertisement
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playing with at the the first of the 200 series. The
time. We thought we TO300 didn't come until the
had a winner and a Ultralinear circuit a few
good prospect to sell.  years later. There was the
TO 290 which was a specif-

So the first hi-fi ic replacement for use in
showlm'audjo fair was in  \Williamson amplifiers. We
Ap_nlt 1943' dAt that decided that we would make

ot we had run our - 5 yery gpecialized company
g’fst ad for the GE car- 51504 ‘the output trans-
mdﬁe transformer and e Forget about the

we had total sales of ickup transformer,

maybe 40 or 50 units. \P;fhichpwasn't doing very

It wasn't a ver big great, and we were tryin

item. The industry to do something to build up T0.270
was very small, of the transformer business. To do that we

c}cl)u?e, but W%’{Wim ©  would publish some circuits to make it easier for people to
the first New Yor do the job at that time. You still couldn't buy much in the

audio fair. They had a bled hieh quali . : -
demonstration of a ‘;v:ll,y of assembled high quality amplifiers during that peri

Peerless transformer
with square wave being ~ We got started with the transformer for the Williamson
passed through it and  circuit, because the circuit had just been publicized in the

u I_T R A - I_ | N E A R I I * they said this is the States at that time. It had been out in England for a

same transformer while. Lt was a just recently gaining popularity in the US.
o which is going to be The Williamson was a good amplifier, with the exception
used in the Consumer  that it had inadequate (fower for the low efficiency speak-
Reports suggested cir-  ers that are used nowadays.
cuit. They eventually '
- : ; ; ?
Sianty betr—of b i made a kit oﬁt of it. hI Who actually designed the TO sevies transformers:
eatures anew feedback system in the proven e em wi inati
Acro—Developed, Ultra-Linear circuit that came up E-O them wit It was a combination of both
sets a new standard of stability in amplifier our transtormer 1o my  Yeh and 1. Herb had the
performance. hand looking for Irv idea usi diff
o . ea using a different
Significantly belier—the heart of the 60 watt Green, who was in N
Uitra-Linear 11 amptifier is the Acrosound ? e shape of lamination
T0-600 output transformer which provides & chargc of thar exhibit. than the convention-
degree of feedback unaffected by the im- 1 asked him if we

al type. It was one
that used a real long
coil, which gave bet-
ter coupling, and chat
was the thing we
started with. It was a
design that was not

pedance of the speaker system. I d h
Significantly better— the Uktza: Linear 11 am. could see what Ours

plifier is supp!iedhi'n :Ixit form with all ritical looked like and they

wiring preassembled on a rugged printed

tircuit board . . . simple construction requires put the Square Wa‘,'e
' throuih ours and it

only 2 hours' assembly time,
was a berter square

Significantly better in every way: wave than the one that

RATED POWER OUTPUT—60 watts

IM DISTORTION—lesa than 1% at 60 tﬁey vw:ri:;l selling. ?ln too expensive but it
HARMONIC DISTORTION~L the way home, on the i i-
1% betwaen 20 CPS and'zeésKéhan LlSCd a dlffefent laml

at 1 H
power autput within ! DB of 60 watts train that evening,

SENSITIVITY_1.8 valts RMS for 60 after we spent the day
watts output

nation than most peo-
ple used, yet they

Rigsr e o S | ety hopped upwimy  couldnt el when |
L3 + 1-GZ34, 112RX7, very hopped up with ; '
S xcron-vaaie 05 010, | <chusidm b o B e ot e e | 10335
-—Variable 0. . H H
HUM_30 DB selow rated output fan:l u51asnl11_ ccause dwe tion was sort of buried there. You could-
SIZE~7" x 15" x 8 high. ad something goo n't see where it was. Burt the top of the thing was horizon-
WEIGHT—30 Ibs, and we had a way to 1 ical. Technicallv i i
Price $79.50 complete with all com. : tal or vertical, Technically it was an AI-7 I think was the
BNty Wigher T wasgg e Sssembled demonstrate it. Every o0 that we go started with for the Williamson amplifier
ghtly higher tn Westh | @ oot Panding place that Peerless h ; % hape “E” i .
Avaitable at leading distributors 3 ‘That particular shape “E” form, the center tongue was
L T showcd that thlng we

lonicr and so it was proportioned differently in a way that

had somebody come made for a lower capacity and an extended high frequency

Nome - | along with one of ours

cassmeamsu s
-

Address - . . . response.
city o - | right behind. Sure it

- | was better. (Laughter) That was Herb's contribution. 1 always have said “What
ACRO PRODUCTS COMPANY can we do to make this better?” He was interested in pro-

369 SHURS LANE, PRILADELPHIA 28, PA. | 2 . P .
. ) 2| Was that the TO300: ducing them, not necessarily in improving them. We were

doinia §ood transformer business, mostly with people
who built Williamson amplifiers during that era.

No, that was I guess
1957 UL IT Advertisement
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1020

10200
GORE
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Acrosolm d Output T;ansforijt_gf Data p

" 6550, L34, KT66PPD. .

" 'EL34, KT88 .~

tealinears. ** +/- 1B 10 Hz 10100 Khzg 3/~ 1dB 7Hz o 70 Khe; **** Feedback Winding;

1 did not produce any increase in
power output, let's pur it that
way. They did make for a

. TubeType = ‘| smoother sound than what was
L -’| around in those days. You
" 2A3 or GB4 fixed bids " .| could hear more difference then
" 9A3 or GBA self bias | than you can hear now because
; - - | there was greater difference -
6V, 6K6 ST between the various circuits and
6L6 (AB1) .

407, 5881 (e o)+ components. Today, everything
KT66. 807, 5881,:6L5
e

gets pushed into a common pot
and comes out the same. The
| differences are very small.

I kept pestering Herb on the
idea of interleaving, He didn't

. 6550, KT88 . - 1 like the idea, because the trans-
6146 - formers were more complicated.
It didn't use any more material,

but it made for more complex
.| production. He wasn't interest-
"l ed in that. He wanted to have

Besides the longer EI core, do you remember anything about
the windings? How did you achieve such a low leakage
inductance in tight coupling with the transformer?

There wasn't too much else besides that that was differ-
ent from the normal ones. But I kept trying to find differ-
ent winding arrangements. Norman Krogers was a gentle-
man who wrote for Wireless World and other electronics
magazines. He was a very good theoretical man. He
wrote articles on evaluating transformers and on interleav-
ing the windings and getting different types of results. I
studied those rather studiously and they gave me ideas and
I told some these ideas to Herb. He liked the idea and we
would try it, and if he didn't [ would try it on my own.
At the time, with the circuit arrangement, which was pop-
ular, there was a need for something that would produce
higher power and this brings up the old triode versus pen-
tode arguments. There were people that swore triodes were
better and those that said pentodes were better and that
was a smaller number. It was difficult to make a choice
between these various things which were being discussed
and written about.

I was always tinkering with new variations and I got the
idea for interleaving that was done by using parallel rather
than series windings. I made a simple calculation that
showed less capacity in voltage reactions which had less
distortion at high frequencies because you had direct cou-
pling between the push-pull sides. I was playing with such
a transformer and [ had an amplifier which I used at home
to experiment. I tried hooking up various loads to see what
effects they would have. T got what I thought was a very
nice transformer arrangement that could be done in a very
simple way but it didn't quite click. I guess I fiddled
around with different permutarions and variations.

How did you come to develop the Ultra Linear transformers?

We were producing transformers of the 200 series. They

the simplest production, in
order to get the highest volume.
He was chasing orders for transformers used in TV sets
which was far from my interest. Then he had a clever
idea. He would put in a separate winding, and use that to
run feedback, but not normal negative feedback, positive
feedback. He calculated that he would get more power. It
would be a big advantage and a unique feature in the field.
He put together a breadboard with this thing to try it out
and it didn't come out nearly as good as he expected.
Positive feedback increased the power output very slighdy,
but had higher distortion. By this time we were measuring
distortion by comparison of input and output and that is a
very sensitive way to do it.

We didn't have distortion meters at that time because we
couldn't afford them on the scale of the business that we
were doing. I looked at what he had done, and I asked
“why not use negative feedback with a separate winding, it
shouldn't be any worse and maybe it will be better.”

We had a transformer that I had been playing with that
utilized different interleaving ideas with separate windings.
I strapped it up and put the thing into the amplifier tester
that 1 had at home. The phone rang and I went back tw
answer it and it was Her[s who wanted to tell me some-
thing. I had just put the stylus down on the record fora
piece of music that I wanted to hear with the system. My
wife came running in to me and said “whar did you do? It
sounds marvelous!” I told Herb to wait a minute. When I
returned to the phone, I told Herb that this was his trans-
former using negative feedback on the extra winding. He
said,” Well maybe this is it!” That was really the start for
the ulcra-linear circuir,

Part 2 of the David Hafler will be continued in VIV Issue 15
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An Interview with
David Hafler

Part 2: The Dynaco Years

By Charles Kittleson ©2000 All Rights Reserved

This is a continuation of the interview we conducted with
David Hafler in May of 1999. The first part of the inter-
view, in VIV #14, covered the early years and his affilia-
tion with Acrosound. This part covers the Dynaco era.

When and why did you begin your own company, Dynaco?

I saw that there was a hole in the market. I had been
doing a lot of customer contact, but not so much sales
contact. I'd have people from all over the country write in
with questions about using the Acrosound transformers.
We had a brochure showing about three or four circuits
and different power brackets. I would get people who
would write in "Where do I buy the parts to do this?" I
would speak by telephone with them or by correspon-
dence. I found that I could handle 2 lot of normal sales
activity as part of my general work. I saw the need for
something other than just selling transformers through
parts jobbers.

At that time, I was, and still am, into good sound repro-
duction. Back then, it wasn't easy for somebody tg attain

this. When I made my fitst amplifier, [ went to a home of

a friend whose father had a sheet metal shop, and he bent
me up an amp chassis. I used a hand drill o drill the holes
for hardware and used a Greenlee punch for the rube sock-
ets.

I spent more time drilling holes in the chassis than sol-
dering components into the circuit. [ thought that there
must be some easier way to do this. I saw that Heath was
selling kits by mail order and they seemed to be doing a
good business. I thought that there was no reason why

there can't be a
kit of parts that
would make it
easy for some-
body to assemble
an amplifier and
save some money
over having a
factory assem-

bled job.

So with this
thought in mind,
I looked for sup-
pliers who could
take care of the
printed circuit
and chassis for
me. [ subcon-
tracted all these
things so it did-
n't take many
Eeoplc to run the

usiness. With
just a handful of
people I had a
small business
operating with-
out the Eifﬁcul—

ties and

headaches of
having a large
workf%rce and
the people to
take care of it.

We had a litde
company where
everybody did a
lictle of every-
thing and it was
profitable. When
I sold the com-

o Mark IT

There are reasons . . .

WHY THE

DYNAKIT

50 Watt Hi-Fi Amplifier Kit

SOUNDS BEST

1. New High Stability Circuif

Superior tansient response with greater clarity
and defnition. Designed for all speaker loads
including elecerostatic

2. Pre-Assembled Printed
Circuit Board

Assures fool-proaf assembly in less than 3
hours and guaramtees faithful teproduction of
performance specifications.

3. Superior Components Featuring
the A-430 Dynaco Transformer

And of course the following minimum speci-

fications that cen be excoeded by any home

canstructor. . . . . .
Power Qutput: 50 watts continuous rating,
100 waues peak. Distottion: uader 1% at S0
watts, less than 1% harmonic distordon ar
any frequency 20 cps to 20 ke within 1 db
of maximum. Response: Flos or minus .5 db
6 cps fo B0 ke Plus or minus .1 db 20 cps
to 20 ke, Square Wave Response: Essentially
undistorted 20 cps to 20 ke. Sensitivity: 1.5
voles in for 50 warts cut. Damping Pactor:
15. Output Impedances: 8 and 16 ohms.
Tubes: 6CAT/EL-34 (2) (6550's can also
he used) GANS, 3U4GB. Size: 97 x 9% x
634" high.

*Pat.
Pending
(Complete including
protective cover and
all component parts)

DYNAKIT Mark I1

$B 9 .‘]5 Slightly

higher

in West
NEW! DYNA BIASET now included in all
Dynakits. Simplifies bias adjustment and
assures optimum operating conditions.

1957 Dynaco Ad
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products back then?

Dynaco Mark IIT flate)

pany in 1968, we had 150 employees and
were still subcontracting a good part of the
production. I estimate that the total num-
ber of people working on Dynaco products
must have been about 300 people.

What were your first amplifier and preamp

We had an amp that we called the Mark
I, but it never went into production
because it needed some modifications
before it got too far. So that became the
50-watt Mark II. The Mark IT was then
superceded by the 60 watr Mark III that
cost $10.00 more bur offered the freedom
of 4, 8 and 16-ohm speaker taps and the
new KT88 outpur tubes.

There were speakers that specified a 4-
ohm output including the AR speaker.
However, the AR speaker required a high

owered amplifier gecausc it was very inef-
gcient. We brought out an amplifier that
did an excellent job into the AR speakers
and the two coupled with each other very
nicely. This turned out to be a great mar-
keting arrangement because we could go to
hi-fi shows and share the expenses. They
sold speakers and we sold our amplifiers
with no conflict of interest (laughter), but
with complementary activity.

How did you initially market the Mark II
and the PAM I preamp?

In 1955, we were making abour 1,000
Mark IIs per month. That was fantastic
business at that period. We had the
demand for a preamp, but it wasn't quite
ready. I had this preamp design which I
had been carrying in my head for a long
time. 1 did most of my circuit designin
by thinking it over, rather than by breadg-
boarding it. The circuit used a feedback
tone control arrangement that would be
very simple and wouldn't require many
tubes. I tried it and it worked and [
arranged production. We used outside peo-
ple to help style it.

Just about the time we were ordering
parts, I noticed a peculiar kind of noise
coming from it when it was turned up all
the way. The prototype unit didn't have
the noise problem. I tried everything that I
could think of for weeks, and tried to pin
the problem down. I even had Stewart
Hegeman come in from New York to ana-
lyze the noise problem. He took a look at
it and couldn't find the answer (laughter). I
finally resolved the thing by taking the
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preamp apart, piece-by-piece and inter-
changed them between my breadboard unit
and the pre-production unit. I found that
the low-noise resistors were noisier than
anybody could have anticipated. They
were just no good. It took me all that time
to find it because they were consistent.

‘They had the same harsh, rushing, waterfall
kind of noise. That delayed shipping by
several months at a time when the demand
was really high. So when we started ship-
ping, we ha.dg back orders for a couple thou-
sand units.

Who did your sheet metal work back then?

Well, it started with a company called
Dalco. This gentleman had migrated from
Europe, who was a competent producrion
man. He did a good job on stuff and his
prices were good. After I found him, he
did 95% of all of our work.

Who made your civcuit boards back then?

A chap named Art Leibchur was working
for a2 company called Avionics and broke
off from them to set up a business for mak-
ing printed circuits. [ just found him in
the classified pages of the phone book and
started using Eim. He mage some proto-

pes for me for the first hi-fi exhibit we
had and then he made everything after
that.

Who manufactured the Dynaco output and
power transformers?

When Dynaco got started I knew of a
company called Tresco that was located
about 6 blocks from our factory. I was
going to wind the transformers myself but I
didn'c like the idea of tying up money,
buying new equipment, and the headaches
of production. I went to visit the principals
at Tresco and told them what [ expet:tec{J
them to do. They made up samples for me
according to my design. They sounded
good and had pricing that was a very good
deal for me. Eventually, I ended up buy-
ing 20% of Tresco. They supplied me
everything I needed for years afterward and
I turned out to be their biggest customer.

What was the very first Dynaco output trans-
former?

* The A430 was first and the A431 just
added the 4-ohm tap.

The A431 was your design?

Yes, but T used the same long-tongue EI
arrangement that Herb Keroes had used
with the Acrosound design. It used a long,

Dynaco FM-1 Mono Tuner

Dynaco PAS-2 Stereo Preamp
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narrow coil.

What about the winding arrangement in
those transformers. Are they different than
the Acrosound?

Oh yes, they are definitely different. I
had a patent on the Dynaco transformers.

Is that patent still in effect?

No, the patent was only good for 17
years.

What were some of the unigue winding fea-
tures of the Dynaco design transformers?

The Dynaco design had something that
was very rarely done, 1 had not seen any-
body do it in output transformers. It
inverted part of the winding. The coil was
spun in the opposite direction and wind-
ings were put in parallel, criss-crossed sec-
tions. It is a lirtle hard to describe. It was
interweaved through a parallel connection
rather than series connection which I had
not seen other transformers use.

So the transformer had four winding sec-
tions. The first and third were wound in
opposite phase and inserted backwards in
order to make it work out. The secondary
came in between the first and third or sec-
ond or fourth sections. This is hard to
describe without drawing a diagram. You
could probably find that patent very easily
if you wanted to look it up. It shows that
both series had parallel arrangements.
Both of them were unique with that step
over.

What core material was used in the trans-
; rmers?
Dynaco PAS-3 Stereo Preamplifier Jormers:

I don't recall. Tresco brought this in for
our use.

You also came out with some potted versions
of those transformers that were kind of the
deluxe line. Were they a better grade of trans-
Jormer or was it just cosmetics?

Well acrually there weren't any standard
end-bells available for the larger sizes, 60
watts and above. These included the A440
and A450 models. They looked good and I
guess the end-bells didn't look as nice as
the sheet metal cans. They were not the
same as the deep-drawn cases that we used
with the Acrosound transformers.

Were you involved in all the designs of the
- oo g i ) ' _ transformers, such as the A470 for the Stereo
g ' 1 e : 7 : 70, or the Z565?

Dynaco PAS-3 Chassis Photo From Owner’s Manual Those were just derived from the basic
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unit. The A430 was the starting unit and
to make it smaller or make it larger was
just a matter of changing the wire sizes,
turns ratios and the size of the lamination
stack. They were straightforward measure-
ments and calculations. Tresco, based upon
our specifications, designed the power
transgyrmers.

Did you use any other transformer vendors or
imports?

The only thing that was made overseas,
when I was still chere (up until 1968) were
some of the chokes.

Did you design the whole kit process?

‘The first ones I did myself completely.
After that Bob Tucker got involved. He was
very good at thinking of what problems a
customner might have and trying to elimi-
nate them. Anything that we were going to
put out, he ﬁefd tested it very thoroughly.
He assembled them himself to write the
manual. We also used people, who were
not skilled, to assemble the kits under
Bob's watchful eye. He could see where
they ran into problems and make adjust-
ments. The manual was an important part
of the kit, of course. I think we had it
down to at least as good as Heath and bet-
ter than EICO and other kit companies.

Was Stewart Hegeman involved in the design
of the FM3?

Yes, he worked on the FM-1 and the
FM-3. We had a deal with him where he
got paid, I don't remember exactly just
how it worked out, but it made him a nice
sum by the time it was finished.
Unfortunately for us, we had to bring
somebody else aboard to finish it up
because Stewart was a guy that never fin-
ished a design.

Who designed the other units like the PAS3,
the SCA357

I was involved in all of the tube designs.
Ed Laurent did most of the conversions
from preamp to integrated amps. He did a
good part O{E the mechanics. Actually, for
practical purposes, I was chief engineer and
in an administrative sense, Ed did mechan-
ical design and stuff like that. I was
involved in everything since I had started
the company when I was the first person in
it. Iknew how to do everything that was
done inside the company. [ knew how to
keep the books. I knew where to buy the
components and it was a one man oper-

Dynaco FM-3 Stereo Tuner

Dynaco Mark IV 40 Watt Mono Amplifier

Dynaco SCA-35 Integrated Amp
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ation for quite awhile. One man with assistants, let's say. Were you impressed with any other manufacturers equipment
It was only gradually that I was able to delegate some of back then, even though it might have cost more?

the work over to other Eeople. At the time when [ left,
think the organization had gotten to where we had 2 quali-
ty control man and other specialists.

There wasn't anything I saw that cost more, that would
contribute to the sound. I think that [ was able at that
time to pretry well convince most people that our equip-

Let'’s talk a little about some of your design philosophy. You ment was the best. And when I say the best T don't mean
used the GAN8 and 7199 as driver tubes. Whar were your the most expensive, I think we were ahead of the whole
criteria in using those tubes? industry in terms of being able to produce a low distortion
. ., and accurate amplifier. Some people made it more expen-
The normal criteria to choose any tube. Low noise is sive and sometimes they used more expensive components

one. Most people don't realize that you have hum in some  t}a¢ were more than necessary. Some designers had their

of these thm%s just because of the internal construction of G wild circuit ideas, some of which worked in the field
the tube. at we found was that Sylvania 7199 had less ;54 many of them really didn't do anything special. I felt
noise than the RCA. We would pick tubes on the basis of  there was not a direct correlation between price and quali-

noise or distortion if we found a difference in distortion. [ This i ially true if vou defi litv as :
think it is very difficult how you pick tubes because you by L is especialy Y pe quality as acouracy.

are balancing one thing against another. The Dynaco Steveo 70 was probably the most pofular tube

. o , sterea amp. When did you start thinking about building a
Did you use a combination driver tube to keep costs down? stereo amp? What motivated you to get into this?
. The combination driver tube was done initially because The first demonstration of stereo records were in the late
it was space saving and saved costs without sacrificing any- 19505, The stereo tape recorders of the era were not very
thing, successful. Plus, there wasn't any reason to change equip-

ment because there was very little binaural program mater-

ial to be played. There was very little emphasis in promot-
There are differences because some output tubes require  ing it in the 50s. But when the first records came out it, it

higher voltages. So to have a decent safety margin you have gave consumers a chance for an easy conversion to stereo

to allow for the fact that you can't use the maximum volt-  and gave retailers an opportunity to raise the price.

age all the time. Hum was usually not a problem, bur dis-

tortion levels were an important characteristic.

. s - The Stereo 70 came out in late 1958 or early 1959,
What were your favorite EL34s However, first we had the stereo adapter so that you could
We used Mullard EL34s, because the Mullard salesman hook up two PAM-1 preamps to two Mark Iil amplifiers, I

What about output tubes. What were your selection criteria?

What year did you come our with the Stereo 70?

got to us first and he got friendly with the engineers, peo-  guess this got us into stereo earlier. That was a way of sal-
ple who would have some say. They were aggtessive sales  vaging what was in the market already and selling con-
people. sumers another preamp to line up with what they already

) had. It was a practical approach and it worked. The stereo
Ine the Mark Il amps, you used the Genalex KT88s? tuner, I guess, came along in the carly 60's.

When the KT88 was first designed, Genalex came to me ; e Dynakits than assembled unis?
with samples of the wbes and thgey looked ideal. It handled Did you sell more Dy n assembled unis
more power than the Tung-Sol 6550s and we knew they The kits were more popular in the beﬁinning. In the
were good tubes, 50 it was a natural. Also the KT88s had  later days, the kits became less ptzf;ular ecause people did-
lower levels of distortion than others that we had used pre-  n't mind spending the extra few dollars for an assembled
viously, but that was in a range below audibility. unit. Then there's always a little fear from people who put

. . ) . kits together that they were not getting the best results.

During the mid to lase 505, which was kind of a golden era,  There was always a market for assembled ones at any price

if you will, of hi-fi in this country, weryou influenced by level but we did it at a competitive price level.
any other designers, when you were producing your kits? Was
there anybody that had major influence on you? Did the kits present much of a problem from a technical sup-
int?
No, in fact I think it's the other way around. I had port standpot
major influence on them (laughter). No, because we debugged the assembly manuals to the
point where they didn't make incotrect assemblies. But
1 would say so to0 (laughter)! there were always a few people who just never could make

* Actually, when [ think about it, things that I did as rou-
tine back in the 70s were still not adopted by the bulk of
practitioners; Little tricks of the trade, like how to bypass
input shielding in preamps, stuff like that. People who
had been in the business and making designs for years and
years still had not picked up those little things.

something work because they couldn’t solder ]i)oint Ao
point B. We had a very inexpensive service policy, I think
we only charged either $5.00 or $10.00 to fix any kit
problems. We had two service techs at the factory handling
kit issues and other service jobs. These guys handled up to
a thousand pieces of service work in a month sometimes.
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“Matched 1%, resistors

What was your dealer markup?

On the kits they were getting one-third. On the assem-
bled product they were getting 40%. They usually cut the
price a little so they weren't making all of that.

Would you say that mail ovder sales companies like Allied,
Lafayerte, and Radio Shack were some of your biggest cus-
tomers?

Yes they were. At the very beginning there were few
retailers who were interested because they couldn't afford
to promote an unknown brand. Allied Radio didn't want
anything that wasn't advertised and promoted.

Was your relationship with AR continued through the late
5057

I first met Edgar Villchur in 1953 or 1954 when he
introduced the AR-1 speaker at the early hi-fi shows, We
maintained a perfectly good relationship and 1 joined them
in terms of promotion. AR rented a space in Grand
Central Starion in New York, for product demonstration
11E:u1:poses. Anybody who walked through the station and

ad time to kill between trains could go in and hear some
AR and Dynaco working together. We paid AR for half of
that, of course. Even after AR came out with their own

VOLTAGE TEST POINTS
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Dynaco 70 Stereo Schematic

amplifier, we still had a close relationship.
What brought about the development of Dynace loudspeakers?

I always thought the speaker market was a good one.
First, it is an easily produced item with a high profit mar-
gin. Also, when somebody buys one of your products,
chances are you could sell them 2 complimentary product
if he was happy. I always thought that we were going into
the speaker gusincss, not to manufacture speakers drivers,
but to buy raw speakers, breadbox them and handle it
from there on. I was going to Denmark regularly to han-
dle Dynaco's distribution of B 8 O products. So we knew
a lot of people in Denmark who were in the audio field,
There was a small company called Seas who did a nice job
and had good quality. We found their prices were reason-
able and we started to have them make speakers for us.

Later, people split off from Seas and formed their own
company, in order to continue production of our product.
I think we outgrew Seas at that point. We were selling
1,000 speakers a week during the late 1960s.

Who designed the A25 speaker? o

A fellow named Skoning who still has some custom -
speaker business. Another fellow came along with the idea
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for stuffing fiberglass in the bass reflex port to make the
bottom-end more damped. The way he did it worked well
and we paid him a percentage for the first 10,000 speakers
or some such value, I can’t remember now the exact
details. So he took the credit for designing it even though
he and Skoning actually worked out the parameters joint-
Iy. It came down to two final speaker designs. The two of
them looked alike and had essentially the same specs but
they sounded entirely different. The one I picked turned
out to have an aluminum voice coil instead of a copper
voice coil, so it had a good low bass response and a nice
sparkle at the high end.

How many A255 do you think Dynaco sold?

Bob Tucker once told me they had passed the one-half
million mark. He kept track of those kinds of things.

While we are talking about production figures, let's go down |
the list of the tube products. What are your estimates of tube
equipment production figures?

I did make a couple of notes based on what I knew
abour production figures up until I sold the company in
1968. These are more approximations than exact numbers:

Mark II - 30,000; Mark I1T - 85,000; Mark IV - 55,000;
Mark VI - 1,000; PAM 1 - 120,000; Stereo 70 - 250,000;
ST-35 - 65,000; SCA-35 -80,000; PAS-2 and PAS-3 -
500,000 (combined); FM-1 and FM-3 - 200,000 (com-

The remaining quarter needed higher power, mostly
because they played it loud or because they had inefficient
speakers, like electrostatics.

So your favorite loudspeaker would probably be Dynaco,
right?

Yes, I did think they were great speakers for the time
and price.

In VTV #4, we did a vintage speaker article and listening
evaluation. Our listener panel found that the A25 was one of
the best-sounding vintage bookshelf speakers, so that still holds
true today.

I agree. Also, as a general class of speakers, I like elec-
trostatic designs, but you need a lot of power to handle
them properly.

What were your first solid-stare amplifier and preamplifier?

The Stereo 120 and the PAT-4, which were brought out
in the mid-1960s.

Why did you decide to go into transistors?

People were clamoring for them. They wanted them. I
would say, in terms of listening, there wasn't any essential
difference between tubes and transistors. If there was a dif-
ference it wasn't because of tubes versus transistors, it was

because they

bined) (NOTE: for more descriptive information on Dynaco  may have ™
Equipmens, refer to VIV #1 p 5-7) been trying SI L VE R SO Nlc
Even though 1 sold the comgany in 1968, I stayed on as \ta\?r;l;gzize Audio Cables
an advisor through 1971. The above numbers do not speakers
reflect production figures during that period. (Noe: ith the . .
David estimated that the total humber of Stereo 705 made xﬁ)n; seize Making the High End
rhrazng 1977 is over 400,000; PAS-2/3s >600,000 and amplifiers. Affordable!
Mark ITls >125,000)

W b * " - .
Did you sell many producis overseas  fow reathrs | Siver Sonic competed wi the best.

Yes, because most people didn't do any business overseas who would - Bound for Sound
at that time. A lot of the overseas business went to disagree with
Mclntosh, who did a good job because their high price Jou ‘f",tb‘u’
made it a very attractive item in the Japanese market. We 5@:4’. Who
sold more units than McIntosh did, bur they sold more esigned the
dollars into that market because their prices were so high, ~ ##7sustor

) equipment?

You had a fairly good market in Japan then? Ed Laurent
aure

For a while there Japan did very well for us, buying and his tech-

5,000 units at a clip. nical staff did
h of th

What about Europe? g;l:fgnoﬂei

. . Silver Sonic T-14 Speaker Cable
AT . Erno Borbel ; . -

We set up our own distribution company in Europe and h ¥ Silver Sonic BL-1 Series |l Interconnect
did well, we got about 20% of our business out of Europe. W0 W€ d Silver Sonic D-110 AES/EBU Digital
At thar time that was very, very good because, let's face it, ;:mporte Silver Sonic D-75 Digital Cable
most American companies did very little in Europe and I\rT(()Jr:'lw a3 was Hook up wire & Connectors
especially in Japan. also involved o g_H_ Lags’ In{é o
What was your favorite Dynaco amplifier? ::11 Ct[hffi!n‘i‘lfﬂgn Jui;}a:l??:L Vg'é 45u8|e "

1 guess the Stereo 70 because it worked well, was inex- details. He (561) 745?:3406 {phone/fax)
pensive and was adequate for three-quarters of all people. a5 a very wanw.sllversonic.com
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things, I would personal-
ly suggest and tell them
to "try this."

So 570“ were making both
tube and solid-state equip-
ment in to late 1960s?

Yes, but the tube stuff
was fading down at that
point.

After you left Dynaco in
1971 as an advisor, how
long did they continue to
make tube gear?

[ would say to approxi-
mately 1977 or so.

When and why did you
decide to sell Dynaco?

I reached a certain age
where [ decided that
being a workaholic was
getting old. When [ first
started Dynaco in the
mid-1950s, I had two
full-time jobs and two
part-time jobs all run-
ning at the same time.
When somebody had co
do all the legwork, it

turned out to be me.

Was the fact that the
Japanese audio companies
had significant volume in
the US hi-fi market a
consideration in your
decision to sell Dynaco?

The Japanese thing
came a little later. The
did a good job and sol(i,
product at realistic
Erices. They started out

ind of weak and ended

up very strong.
Who bought Dynaco?

Tyco Laboratories
bought it from me. Tyco
had the idea that anyone
who took a business

DYNAKITS MAY ALSO B OBTAINED COMPLETELY ASSEMBLED AND TESTLD

Two 35 watt super-guality amplifiers for stereo
or 70 watt monophonic use. Premium gualily parts
and uncompromised design for finest performance
with all Joudspeakers. Pre-assembled printed cir-
cuit dealgn enablés 5 hour assembly. EL-14 (4),
9% (2}, GZ-34, selenium rectifier. Nickel chassis
and charcoal brown vinyl, 13" x 9%™ x 642", 32
ths, Complete with cover, all parts aad instructions
$99.95.

SYERED PREAMPLIFIER PAS-2

The famous DYNA preamp circult adapted 10
storeo. Complete contral, with absclute minimum
distortion and noise, plus power supply. DC heat-
ors, less than 0,05% IM, 60 db galn from 3 stereo
low level Enputs, plus & high level stereo inputs.
Features exclusive Dyna Blend Control to elimi-
nate the “hols in the middle’. Two printed circuit
borrds for 8 hour assembly. 137 x §” x 4%, 1 Ibs.
Comploie $39.95.

MARK IL

‘The 50 wait amplifier which made audio history,
Similar to Mark III, below, but with 8 and 16
ohms only. $69.74.

MARK [

The [ing €0 walt ifler, L hed per-
farmance and stability on all loads with pulse and
square wave tests. Features Dyna Blaset for sim-
plified adjustment. Thrce hour assembly with pre-
fabricated prinsed circuitry, 9 x 9° 2 7, 28 lbs,,
4, 8, 16 ohms $79.95. With added 70 volt output
Mark III-10 $84.95. 220 volt Mark [T $84.95.

STEREODYNE 11 PHONO CARTRIDGE

_WHhout equal for stereo or mono reproduction.
Uniform high compliance, minlmum dynamic
high output, ne hum pickup, no ll.!n;(abls
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careful and methodical
guy. A lot of the new STEREO 70 MARK TV

A 40 watt analogy of the Mark II1, similar to
one-half the Stereo T0. Assembly time 3 hours,
Uncompromised perfarmance and utmest reliabil-
Ity, 57 x 14”7 x 614" high, 20 1bs., complete with
all pacts and proteétive cover $59.95.

PREAMPLIFIER PAM-1

The famaous “no distortion' preamp which made
awdlo history. Accurat lizatl ini
noise, utmose fexibility, yet amazingly slmple—6
hour assembly. Requires 300 volts @ 4 ma, 6
valts (@ .75 amps—from amplifiers or P5-1. Brown
or white finish, 7 lbs,, 12° 3 6" 1 23", §34.95,

STEREC CONTRCL DSC.1

The simple solution to “'step up to stereo®. Plugs
In to Dyna or similar preamps to provide central-
ized control and complese  switching facilities.
Exclusive Dyna Blend Control. No noise, no dis-
tortion, no Yoss. Brown or white, 2% 1bs., matches
Dyna preamplifiers. $12.95. !

PANEL MOUNT PM-28
CABINET SET CM-2§

Single front panel and brackes for panel mount-
ing two Dyna preamps and DSC-1 §5.95. Panel and
walnut cabinet for same $47.95.

DUAL POWER SUPPLY

For powering 1 ar 2 preamps. Well filtered, with
separate heater windings for individual hum adjust-
ment. 3398,

BYWACE mner

this d

11858,
atiractior—all the vital features for
record and stylus wear, plus the highest channet
|e|iuration over the entire specirum, With replace-
able dlamond $29.95.

STEREODYNE ARM-CARTRIDGE

The STEREQODYNE phono caetridge 1s united
with & modern tone artn for unexcelled stereo or
mono perd and hed i in

fon apd use. D ic_balance and gyro
pivoting enable 2 gram tracking with ‘ge: {3
groove comlact cven if turniable is jarred, De-
tachable cartridge and replaceable stylns, Single
hote maunting, $49.95.

BAO MICROPHONES

The finest ribbon microphones made. Utmost
versatllity, idcallsy suited for sterco applivations
with the Stereo Spacer, achieving remarkable ease
of instatiacion, optimum separation, consgistent
balance. B&O 33 hes 500, 2501, Hi-Z switch

.95, B&O 30 for 50Q use only, $49.85, Ac-

cessary Sterco Spacer, Dual Microphune.M'uum
$iage. ' ’

design  insures superior wave forms under all
transient and pulsé tests, Full rated power 20 cps
IOKZO KC, double nomisal power from 30 cps 1o
15KC.

MODELS
A-410 15 watls EL.84, 6V6, 6AQS $14.95
A-420 10 watts 5881, EL-34, KT-66 19.95
A-430 60 watts KT-88, EL-34 29.95
A-440 120 watls KT-B8, 6550 39.95
A-450 120 wartts pp par KT-88, EL-3¢ 39.95

A-470 35 watts EL-34, pp par EL-83 2495

Specifications
Response: = 1 db 6
cps lo 60 KC, Fower:
within 1 ¢b 20 ¢ps 10
20 KC. Square Wave:
No ringing from 20 cps
to 20 KC Permissible
Feedback: 30 db,

Prices shphtly higher an the West

DYNACO INC., 3916 POWELTON AVENUE, PHILADELPHIA 4, PA.

You are not going to like my feelings, I'm afraid. There
is a big rip-off going on. Companies are selling extra high-
priced equipment that has no benefit except a high progt
to the company that sells it. I don't think that many of
these fads that come along are true advances.

course at Harvard could
manaFe any type of company anywhere. They felt like it
was always the satme only the details varied. ‘

What are your thoughts abous what is occurring in consumer
audio today?
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