An unlikely looking tube 1s the star performer in this smooth-sounding

preamp By Eric Barbour

fter having worked in tube ;

audio as a “professional,” i.e.,

getting paid by an actual em- *
ployer that sold tubes, I've :
gained some useful insights into tube ;
design. Some of this knowledge actual- |
ly applies to the common circuit de-

signs that see frequent use. More to
the point, I learned the personal moti-

vations of many designers of said :

equipment.

You might be surprised to learn how
much of the use of a given tube is based
upon pricing, not on technical merit.
All of the largest OEMs of high-end
audio equipment seem unwilling to
pony up a large sum for development of
a tube to meet their strict requirements.
Instead, they prefer to constantly call
tube distributors and factories and try
to wheedle them into selling for a lower
price. If a fraction of this effort was
used to redesign their products using

available tubes, all of their problems

would go away.
The hobbyist has a tremendous ad-
vantage here, by simply keeping an
- open mind. Instead of chasing down a
price that is one penny lower for Russ-
ian 6922s, he can use tubes that are

readily available, and are vastly better :

performers than the lowly 6922. Ironi-
cally, some outstanding Russian tubes

are never used in audio equipment, yet :

happen to be excellent for audio use.

HISTORY

The 6922/6DJ8 has been used for years
in audio, because of its low cost, de- ;
tailed sound qualities, and (alleged) ;
low noise figure. I find this ironic, be-
cause it is a frame-grid triode, and i
there are far more sophisticated and :
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quieter frame-grid triodes. The first ,
i frame-grid triode, in fact, was a very :
odd-looking tube in a metal canister— i
the Western Electric 416A of 1948. In :
spite of its very high Gm (equating to :
very low noise), audiophiles have no |
interest in it or its metal-cased :
cousins. Instead, they seek framegrid
types in conventional glass envelopes.

While a WE 437A can sell for as |
much as $600 on eBay, a 416D (a far su- :
perior device) usually sells for less than

PHOTO 1: 6S17K-V tube.

PHOTO 2: Interior of planar-triode phono preamp.
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$100. Reasons? Apparently, the difficul- ;
ty of finding 416-series sockets or other |
hardware is a factor, as well as the sim-
ple and childish fact that you can see ;
! nar triode is a “sandwich” of parts, :

* tubes, the 7077 and its descendants are

the glow of the 437A’s heater.

The 416A led to several series of ce- :
ramic-metal triodes, all having a pla- :
nar structure rather than the conven- i
* 1951 for low-noise RF amplifiers. In

tional glasstube coaxial design. A pla-
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FIGURE 1: Mechanical dimensions of 6S17K-V planar triode. All dimensions in mm
(not to scale).
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brazed together in a vacuum chamber
using special tooling. For example,
General Electric developed the 7077 in

spite of the “obsolescence” of vacuum

i - still manufactured in Owensboro, Ky.,
: by MPD, the firm that took over GE'’s
. tube manufacturing.

These planar triodes are made almost

i exclusively for the front ends of military
{ pulsed radars, due to the high cost of
i manufacturing a receiving tube in the
: US, especially an exotic one. Few audio-
i philes have ever seen a 7077, and I enjoy
. their expressions when they are handed
i one. It is the size of an aspirin tablet, and
i is made of white ceramic and gold-plat-
: ed metal contacts. Some people have
i called it a “funny looking transistor.”

I can guarantee that you will never

! see 7077s or their many derivatives in
i audio equipment, due to wholesale
{ prices in the US $600-1000 region. As I
! said, most manufacturers of high-end
: audio equipment usually are only inter-
i ested in reducing manufacturing costs,
- not producing amplifiers that sound or
i perform better.

i AVAILABILITY

; The high cost of such planars need not
! be an impediment to the home construc-
! tor. Many tube factories made their own
planars over the years. A sq;iei of
; unique planar triodes was made a} the
i Novosibirsk factory in Russia—these are
! similar internally to the American 7077
{ family, yet quite different in outward ap-
. pearance. I have recently discovered
! that surplus Russian planars are avail-
; able at very reasonable prices.

The easiest one to obtain is the

! 6S17K-V (usually called 6C17bB by
i Russian dealers). This device resem-
i bles a rocket nosecone (Photo I), not a
{ vacuum tube. Intended for microwave
! frequencies, it has g9 base or contact
i pins—electrical contacts are smooth
! surfaces to minimize path lengths, thus
i reducing parasitic inductances and
: transmission-line effects (Fig. 1).

I have learned that surplus Russian

. tube dealers usually have a supply of
{ 6517K-Vs for sale for about $30
i apiece. These tubes are apparently no
; longer manufactured, yet I under-
! stand there are tens of thousands
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pacitors C10-C17.

FIGURE 2: Schematic for planar-triode phono preamp. One
channel shown. Other channel uses resistors R10-R20, ca-
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FIGURE 3: Power supply for planar-triode preamp.

available in Russia in surplus form. i
The price is so attractive that the tube

lends itself to low-noise preamplifie

design, in spite of the need to fabri- :
cate a special mounting assembly

with spring contacts.

PREAMP

I constructed a basic zero-feedback :
phono stage with a 6S17K-V as the
input amplifier, feeding a passive
equalization section (Fig. 2). Because |}
the 6S17K-V has its cathode connected :
to one side of its heater, a clean source
of DC heater power is recommended.
The output stage is made with a sub- §
miniature triode, type 5744 (also avail-
able in Russian form under the num-

ber 6C7bB).

Examination of the 6S17K-V plate :
curves indicated a plate resistance in
the center of the curve area of approxi-
mately 13.2kQ). The data indicates 2kQ |
as the usual load, for RF amplifier ser
vice. In audio design, you need to mini- ;
mize distortion, and commonly this :
happens at the expense of output im- )
pedance. For small-signal triodes, a
load of approximately four times the :
plate resistance is a standard practice.
Thus, a suitable anode load impedance

would be 51kQ.

The beater-cathode connection !
seems to complicate biasing. However,
after running the tube in a breadboard,
I found that it generates so much self- .
bias that its cathode could be directly :
grounded. The grid, with a 47k resistor :
to ground, then floats at approximately :
0.5V below ground, and with a B+ of °
140V and a 51k resistor for anode load-
ing, the anode idled at approximately
50-60V—one-half the B+ supply. This is :

apparently caused by secondary emis-
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6CA7
6CG3
6CX8
6CW5
6DL5

6DQ6B
6DR7
6DX8
6EAB
6EH7

TYPE
687
6GHBA
6GJ7
6HAS
6)5

67
6J28
6K7
65A7
65G7

657
65K7
6SN7GTB
65Q7
6UBA

6X4
6X5GT
6X8
12AT7
12AU6

12AU7
12AV6
12AV7
12AX7A
12AY7

TYPE
12A27A
12BA6
12BE6
12BH7A
15CW5S

17128
30AE3
33GY7A
35wW4
3BHE7

50CS
6267
6973
7025A
7189A

7581A
KT88
2D21/EN91
85A2/0G3
108C1/0B2

150C4/0A2
5728

805

807

810

Over 2,000 Tube Types
for All Applications

RECEIVING « SPECIAL PURPOSE « POWER « INDUSTRIAL « ANTIQUE
% Highest Quality from the World's Most Popular Manufacturers %

International ©

International Components Corporation
® 175 Marcus Bivd . Hauppauge, NY 11788 « N Y State 631-952-9595 « FAX 631-952-9597

1 cantoLLFrRee 800-645-9154

www.icc107.com

TYPE

811A

812A

813
2050/2050A
5749/6BA6W

5814A
5881
5965
6146A/B
6350
6463

VOLUME
DISCOUNTS

Solid State
Replacements
as low as $4 00

Write or call for
complete tube
range, price list
and accessories
catalog.




sion and other grid effects, sometimes .

collectively called “contact potential.”
Thus, no biasing network or negative
bias voltage was needed.

The EQ circuit is a classic which

has been used many times. My previ-
ous experience with it was in my nu- :

vistor phono preamp (Glass Audio -

4/93, p. 6). Because of the very high
voltage gain of the 6517K-V, you can

. dispense with one whole gain stage.

_ The output subminiature-tube stage
provides moderate gain and a reason-
" next to the location of the tube, as it is

ably low output impedance.
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CONSTRUCTION
Each channel was constructed on a
custom IAG terminal board. The special
mounting requirements of the 6S17K-V
required some ingenuity.

I drilled holes in the IAG boards

" laid down on the board. A #4 screw
. and nut at each location holds a small
! contact finger cut from brass shim
stock. The contact is bent to firmly
- contact the appropriate ring on the
: tube. If this is done properly, all the
contacts will be solid, and the tube
! will be very firmly held in place. The
. submin tubes had long wire leads,
- which were wrapped around conve-
. nient turret terminals.

I mounted the two channel boards in

6S17K-V CHARACTERISTICS
Heater: 6.3V 300mA

Anode vottage, maximum: 200V DC

Cathcde current. maximum: 11mA

Anode dissipation. max: 2W

Grid dissipation, max: G.1W
Transconductance: 14mA/V (14ms)

Mu, approximate: 80-185

Noise figure at 3GHz: 16.5dB

Microphony noise. max: 30mV {with anode load 2k(2)
Input capacitance: 3pF

Output capacitance: 0.015pF

Grid-anode capacitance: 1.5pF

SUPPLIERS

IAG

PO Box 10096

Kileen, TX 76547-0096 USA
Phone/Fax 254-698-8702
E-mail hiag@dashlink.com

Your online source for name brand audio tubes

* Over 1000 types available online
* Perfect Pair matched power tubes

e Capacitors and sockets

Order online at thetubestore.com
or call toll free 1-877-570-0979
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PHOTO 3: Left, power-supply chassis; right, preamp chassis.

a massive mild-steel box, which ap- i
pears to be a surplus electrical enclo-
sure (Photo 2). In spite of past claims ;
that aluminum enclosures result in bet-
ter sound, you need proper magnetic i
shielding here, so a steel cabinet is

called for.

The power supply, which provides a
great deal of filtering for low noise, is
in a separate cabinet (Photo 3). This
was a good place to apply one of the |
circuits developed for my switching- :
supply article (April 2001 aX), so I i

used Fig. 6, the supply based around a

Maxim MAX1771 and a small trans-
former intended for making high volt-
age for electronic automotive ignition ;
(Fig. 3). This supply easily makes ;
about -100V at 15mA, plenty for this

PARTS LIST

{R1-R10 and C1-C7 are for ore channel: R11-R20
and C11-C17 for tne other. All resistors Y2 ¥ metal film
unless noted: all capacitors 150V or greater metalized
film unless noted.}

R1. R11 47k

R2. R12. R8. R18. 470.1W
R21-R25

R3.R13 51k. 1W
R4. R14 220k
RS. R15 10k

R6. R16 62k
R7.R17 1M
A3. R1g 180k
R10. R20 1k5

C1,C10.C6,C1o 470n
Ca.C12 10pF
C3.C13 33n
C4.C14 6.8n
C5.C15 1n

C7.C17

D1.D2
Regulator

330F 25V electrotytic

1N4001

2A large TO220 package
(NTE1934X or similar]
DC-DC conventer see text

Misc: (2) steel enclosures. AC adapier (Mouser 412-
112153 or simitar), SPST power switch rated 2 amps
or more, {4} RCA panel-mount conneciors, (2) I1AG
custom breadboards, wire.

circuit. By using heavy filtering and
decoupling, the need for separate volt-
age sources for the two channels and
for active regulation (often an addi-

tional source of noise) is eliminated.

: I measured the B+ supply under
: load and found that with no signal :
into the preamp, noise and hum on
the B~ line was less than 5uV. A three- :
terminal regulator drops the +12V to
approximately 6V for heater power. :
This IC is a 5V device—by using the old :
trick of forward-biased diodes between
: its return line and ground, the actual :

voltage is boosted to about 6.2V DC.
The +12V is obtainable from any suit-

able AC-DC plug-in power pack, or from

a bench supply. This scheme even rais-

es the possibility of a tube audio system :
: powered from a 12V battery, making its
use in an RV reasonable. (Provided the :
turntable is not used while the RV is in
¢ motion, of course.)

How does it sound? Very clean and

. transparent, much like my GA nuvistor ;
preamp...and with a major improve-
i ment: the planar triodes are very non-

. microphonic, while nuvistors are notori-
ous for having microphony problems. 1
mounted my previous nuvistor pre-

¢ tube electronics. Silver-plated | .
amp's PC board on rubber shock : iver-plated leads. Values

: from .01 to 10pF. Precision made in USA.
mounts for a very good reason: high am- :
plifier volumes easily gave a feedback

. howl. This circuit does not appear to :

need such mounting considerations.

i I believe that this preamp gives :
, some very costly and finicky commer- ;

cial preamps a serious run for their

money. Building this project will both :
: save a large sum of money and perma-
i nently eliminate the audiophile’s need
: to plug 6922s into a preamp and tap
. them each to find one that is less mi-
" crophonic than the others. @
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"If you want see-thru, high definition,
detail and listenability, try the MusiCaps.”
Joe Roberts, SOUND PRACTICES, Issue 6

[HI- ULTIMATE CAP

The most naturally revealing capacitor. Film
and foll polypropylene consiruction.
Optimized for ciitical speakers and vacuum

To experionce MusiCaps for yourself. contact.
* Welbome Labs  303-470-6585
* Maodisound Speaker Components  608-831-3433
¢ Antique Blectronic Supply 480-820-5411
* Michadl Percy Audio Products  415-669-7181
* The Parts Connechon  800-7690747
¢ Anchor Cross Co.Tokyo Jopan 81-3-3203-5606
* Trevor Lees Audio, Austrdlia 61-3-9853-2315
* Wimslow Audio, England 44-01455-286603
¢ Tang Hill Intemahional Ltd  Taiwon 8862-2-5813605
* Hong Kong Bush, Hong Kong  852-2525-3227
* Audio Parts, Korea  82-2-3272-2704
* Well Audio Lab, Singapore 653380368
¢ Knopf Hi-A, Germary 49-0211-33-17-76
* OEMs contact Hovand Company at
ph 209-966-4377 = fax 2090-966-4632

www.hovlandcompany.com
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