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Mighty Mouse: A PP 2516 Amplifier

Don't be misled by this unit's power output figure.

Like its cartoon namesake, it packs a wallop.

or years, I've wanted to build an
amplifier based on the 25L6GT.
If you haven’t heard of this tube, !
it’s not surprising, as its principal '
use was in table radios and portable
phonographs. Don’t let that fool you,
because the 2516 is a remarkable tube.

To begin with, the tube has high
transconductance, so it’s easy to drive. '
It has low plate resistance, so it doesn’t
require a high plate voltage. Finally,
because it was designed for low-cost
applications, it was produced by the
millions. NOS tubes are relatively
cheap and easy to find.

What stopped me was the lack of a
suitable output transformer. That low
plate resistance meant that the trans-
former needed to have low impedance
and high current-handling capability. :
All the available transformers that would
handle the current were ridiculously
large.

Then I ran across Steve Bench’s web-
site (http://members.aol.com/shench101/). :

-

PHOTO 1: Front view of the amplifier.

Steve discovered that ordinary toroidal :
power transformers make surprisingly :
- good output transformers. Finally, I had

the transformer I had been looking for!
What I ended up with is a miniature

amplifier with a big sound. It will make :
- a good monitor amp, a great first proj- :
ect, or a suitable introduction to “tube

sound.” Power output is a microscopic

FIGURE 1: The long-tailed pair phase inverter.

3W, but don't let that fool

J.B+ response, and with efficient '
o speakers, is quite capable of :
room-filling volume.
Rp1 Rp2 Besides using cheap, off-
V1 V2 the-shelf parts, the Mouse

ify. It uses a minimum of
feedback—6dB—so it is
extremely stable. Frequency
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response is dead flat from

tures dual independent
power supplies (Photo 1).

THE CIRCUIT

The output stage is not un-
usual, except for the zener
diodes, which develop a
15V bias in the cathode
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you. This amp has great bass :

circuit. Because the voltage °

By Bob Mcintyre

cannot change, it acts like a fixed bias.
On the other hand, this voltage develops
as a consequence of each tube’s output
current, and it comes from the plate sup-
ply. These are properties of cathode bias.

The result is thus a combination of
the best properties of both types of
bias. More important, the diodes will
not permit any AC to develop across
themselves, so there is no degenerative
feedback in the cathode circuit. This
contributes to the Mouse’s excellent bass
properties.

I agonized for some time over the
driver circuit. I would have liked to have

- used an interstage transformer, but cost,
is easy to build and mod-

size, and performance factors ruled it
out. Finally, I settled on the long-tailed
pair.

Figure 1 is a simplified view of this

- circuit. Notice that there are two identi-
20 to 30kHz. It even fea- :

cal branches, and that each branch draws
an identical current. This current must
be supplied through R, from the nega-
tive supply. In a practical circuit, the in-

© ternal resistance of each vacuum tube is
. smaller than its plate resistor, and much

smaller than R}, so the action of either
tube has negligible effect on the current
flowing through R;. Yet you know that
current must vary through Rp1 in order



for an output signal to develop. Where :

does this current variation come from?
The answer is that it comes from V,
Every time the current through V; in-
creases, the current through V, must de-
crease by an identical amount. Because
this decreasing current flows through

R ,, an equal but opposite signal de- ! :
Vi I built the Mouse on an aluminum chas-
¢ sis box, 12 x 8 x 2 (Hammond 1444-22). :

eliops across R, and you have phase
inversion.

How does V, “know” what V is
doing? Easy. Suppose a signal were

creased. The voltage across Ry must in-
crease, if only by a tiny amount. This
voltage must also be impressed on the

signal to V,, and because its grid is
grounded, it is the only signal V,, can
see. V,, therefore adjusts its conduction
accordingly.

Notice that the signal is impressed on !

Vs grid, and on V,’s cathode. V is act-

ing like a common-cathode circuit, and :
V, acts like a common-grid. The gains

of these two circuits are different, so the

plate resistor of V, is often made larger

to compensate.

The whole circuit depends on the de-
gree that the current through R, can be
made constant. Nor-

across the IC equals the bias voltage, V; !
- is happy. I did not use high-voltage pro- :
© tection on the LLM334 because it never
sees high voltage, even when the tube is :
- cold. If this worries you, bypass the IC
© with a 12V zener. :

CONSTRUCTION

I found that it was easier to reverse one

. output tube socket so that both coupling
applied to V; such that its current in- !
© than that, the layout is quite straightfor-

capacitors were on the outside. Other

ward. Photo 2 shows the overall layout

¢ of my amp.
cathode of V,. This represents an input .
. the final version, I ran a bus line to pin :
one of the output tube sockets, then
: back to the power supply, but in the pro- :
- totype, I relaxed the rules a little. Both :
amplifiers are dead quiet, with no trace :
. of hum. :

You may find it easier to wire up !
the tube sockets with their associated !
diodes and resistors before installing |
them. Photo 3 shows how they are
- wired. The LM334 gets its own termi-
- nal strip; this seemed to be the neatest
i way to mount it.

Grounding is relatively uncritical. In

mally, this requires a  PARTS LIST
very large resistor, and Component  Part No. Description Source Comments
a high B- voltage, but  C1,02 CPD1-400 100nF, 400V AN
ou now have the ad- 3 C-SD0015-600 1.5nF, 600V AN
¥y £ 4, C6 140-XAL250V47  47uF, 250V MO
vantage of many new g 140-XAL250V100 100F, 250V MO
solid-state devices. R1, R2 47k, /W RS Part of Assortment
One of my favorites R3, R9, R10 1k, VaW 211-312a
. R4, RS 470k, VAW
is the LM334 current R6 3.9k VaW
source. This little IC &7 262-1000 100, 2W MO
rovides an extremel R8 2711118 1k, VaW RS
P y BR1 583-RS204L 1A bridge MO
constant current, and 07 03,04 625-IN4T3IA 75V W zener MO two diodes in series,
it needs only a cou- 15V, 2, total each tube
ple of diode drops to DS,*DG 625-1N4758A 56V 1W zener MO
! Th 1 F1 270-1005 1A fuse RS
do it! e only extra g 511-LM334Z IC MO
component required is P1* 313-2420-100k  potentiometer, dual MO
a resistor to program ';f* 531-PT158-100 ;ﬂgfﬁ;}’l'tmpm gsﬂ
the magnitude of the g+ 275634 power switch RS
current. m 553-VPS230190 transformer, plate MO  TRIAD
Figure 2 shows T2 273-1512 transformer, heater RS
9 . . T3 Y236102 transformer, output AL 2 x 120V pri,
hOW thls IC 1S em- 2 x 12V sec, 30V-A
ployed. Potentiometer Vi 6DJ8 vacuum tube AN
V2, V3 25L6GT vacuum tube AN

P2 sets the operat-
ing current. As long
as the bias voltage of
V, is larger than 1.4V,
the IC is happy, and
as long as the voltage

fuseholder, and so on.

e Misc. hardware, chassis, RCA jacks, output terminals, terminal strips, tube sockets,

e Note: Duplicate parts for stereo amplifier, except * do not duplicate. You will need
eight 7.5V, 1W zener diodes for a stereo amp.
o Al-Avel-Lindberg, AN—Antique, MO—Mouser, RS—Radio Shack

High Resalution
7.07 10% 200V

Top Performance
among exotic
capacitors at
reasonable

OEM prices

“Auricaps are great parfs, and
represent a significant step
forward in capacitor technology
and audio-musical performance.”
Jennifer White-Wolf Crock

Senior Technical Editor
Positive Feedback Magazine

OEM & dealer inquiries invited.
Call (800) 565-4390
www.audience-av.com

TRIPHAZER.COM
CD Remastering 29%

Send us your 44.1 16 bit CD and
We will remaster your original
recording for incredible sound.
Now for the very first time you
can hear the AMAZING sonic
benefits of Tritium Electronics
Tri-Phazer audio processors on
any recording reguardless of
age or quality.

Tri-phazers remove the SKEW
and distortion your recordings

have accumulated on the long
journey from mind to master. 1
day turn around, priority ship-

ping included. See our site for
further information.

Send to: Tritium Electronics
8301A Lapham st. West Allis

Wi 563214, tritium@execpc.com
Limited time offer 44.1 CDs only.
WELCOME TO THE FUTURE
OF RECORDING
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FIGURE 2
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FIGURE 2: Complete schematic of the amplifier. L
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PHOTO 2: Parts layout. The white squares on the power supply board are

cement resistors.

=

from the final amplifier.
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PHOTO 3: Close-up of tube socket wiring. The potentiometers were deleted
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You need to allow a couple of extra

" terminals to mount P2. T did not use a

potentiometer in my amp; I tacked a pot
in temporarily, then replaced it with the
proper size resistor. It takes more steps,
but it seemed easier than trying to per-

manently mount a potentiometer.

Start the chassis wiring with the heat-
er circuit, then the ground wires, signal
wires, and finally, the resistors and ca-
pacitors. Do not mount the transformers
until most of the wiring is done. Once

© the transformers are mounted, the chas-

sis will not lie flat, and will be much
harder to work with. After mounting
the transformers, you can do the power
wiring.

The power supply is assembled on a

. piece of perfboard, approximately 2% x

4%. 1f T had it to do over again, I would
allow more room for connections to the
bridge rectifier. I had originally intended

to use wire-wrap pins, which my local

. electronic store no longer carries. As a

result, I had to wire directly to the board.
You should be using stranded wire for
the input, so you will need to pre-tin the
wires before trying to connect the bridge

- up to them. I mounted the board with 6-

32 x % screws and % "spacers and nuts.
The plate transformer presents some-
thing of a problem, because it does not
have wire leads. In the interest of safety,
you must use fully insulated quick-con-

. nect terminals (Mouser 517-3250)! You

will need to place two wires into each of
the primary terminals in order to wire
the primary in parallel, so be sure to
allow for this. You may need to order

¢ some of the terminals large enough to
accept two wires. Mouser 517-7250 ter-

minals will accept two 18-gauge wires.



When installing the primary termi-
nals, start with one side of the power
line, then install the terminals for the
other side. Be very careful not to wire
the primary out of phase. It takes only a
few seconds for the transformer to burn
up. (Don’t ask me how I know!)

Remember, it’s terminals 1 and 4, then
terminals 2 and 5. There are no such
problems on the secondary side. I have
added a fuse to the schematic; it’s very
cheap insurance, and may well save you
the expense and bother of replacing a
burned-out plate transformer.

When you've finished the assembly,
install the 6DJ8 tubes and check that
they light normally. Next, measure the
6D]J8 plate voltages and adjust P2 until
the voltage is around 75V. This adjust-
ment is not very critical. Finally, install
the output tubes one by one, checking
that the voltage on pin 8 of each tube is
around 15V.

Connect a set of speakers to the unit,
and turn it on. If it makes a howling
sound, turn it off and reverse either
the primary or the secondary leads of
the output transformer. Now you are
ready to hook up an input and listen to
music! aX

Bob Mclntyre has retired after spending
40 years as an audio technician. He was
reintroduced to tubes in the late 70s while
looking for an inexpensive way fo build
a 500 amplifier; he liked the sound, and
has stayed with tubes ever since. Bob’s other
hobbies are music, photography, and build-

ing computers.

Sources

Antique Electronic Supply
6221 S. Maple Ave.
Tempe, AZ 85283
www.tubesandmore.com

Avel Lindberg Inc.

47 South End Plaza
New Milford, CT 06776
860 355-4711
www.avellindberg.com

Mouser Electronics
958 N. Main
Mansfield, TX 76063
800 346-6873
WWW.mouser.com

Accuracy, Stability, Repeatability

Will your microphones be accurate tomorrow?

Next Week? Next Year? After baking them in the car???
ACO Pacific Microphones will!
Manufacturered to meet IEC, ANSI and ASA standards.
Stainless and Titanium Diaphragms, Quartz insulators

Aged at 150°C.
Try that with a “calibrated”consumer electret mic!

ACO Pacific, Inc.
2604 Read Ave., Belmont, CA 94002

Tel: (650) 595-8588 FAX: (650) 591-2891 e-mail acopac@acopacific.com

ACOQOustics Begins With ACO™

MOUSER

Jpdates to over half a million prod-

. ':.;1'Eﬁ depend on Mouser ELEC
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a tti company
NEW Products
NEW Technologies
NEW Suppliers
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Mouser and Mouser Electronics are registered trademarks of Mouser Electronics, Inc. Any other product and company names mentioned herein are
trademarks of their respective owners.

audioXpress April 2006 37



	Back: 


