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Heathkit W-7M Rebuild I

Follow this author’s successful method of
rebuilding vintage equipment from Heathkit.

By Bruce W. Brown

PHOTO 1: The finished rebuild. s the first power amplifier that
broke $1 per watt barrier of
listening power, the Heathkit
W-7 was a major breakthrough

for audiophiles. Introduced in 1958, it

carried a list price of $54.95. The W-7

is not as common as the W-5, and when

it comes up at online auctions from time
to time, does not seem to attract the in-
terest of many bidders. Their loss!

FEATURES

Each amp used two EL34s as output
tubes, and a single 6ANS tube as a pre-
amp/phase inverter. The power supply
used four silicon diodes in a voltage dou-
bler. At 812" deep by 6% high by 15~
wide, the unit was quite compact. Early
- models featured a satin gold enamel
chassis with black wrinkle cages; later
models had a black chassis and gold
cages. The final models were designated
“AA-91,” and production ended in the
early 60s'.

Specifications were quite impressive.
Frequency response was +1.0dB from
: 6Hz to 30kHz at 0.25W, and +0.5dB
from 20Hz to 20kHz, at maximum
rated output of 55W RMS?. Harmonic
distortion was about 0.1% at 1W, rising
to 0.5% at 20W and 1.5% at 55W. (A
2% total harmonic distortion is accept-
able in music reproduction.) Hum and
i noise was 80dB below 55W. The amp
- utilized 25.5dB of negative feedback
s suoms e rosmcn and featured 4.8-16Q) outputs as well as
meiSune S kes 70.7V line output. It also featured a vari-
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G i csorsescenn able damping factor switch on the front
SCHEMATIC panel, enabling the selection of either
HEATHKIT 55 WATT AMPLIFIER | . maximum (20) or unity (one)?.

MODEL W-7M The output transformer in this unit is
- huge, much larger than the Mark 3 Dy-
FIGURE 1: Heathkit W-7 circuit. - naco amp that used 6550s, and is prob-
© ably the reason this amp sounds so clean.
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OPERATION
The circuit of the W-7 is simple and
straightforward (Fig. 1). The signal is

coupling capacitor to the control grid

which is used as a split-load phase in-
verter.
The signal at the cathode of this stage

specially designed output transformer.

A unique and elaborate bias supply
and balancing circuit is incorporated in
the W-72. This ensures accurate bal-
ance of the output tube’s plate current.
Control R30 adjusts the bias voltage and
is set to yield about =38V on the control
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. allows you to balance the current be-
- tween the tubes. This lets you use less-
- than-perfectly-matched output tubes.
fed through a gain control and 0.1pF
- by a voltage doubler from the 180V
of the 6ANS8. The amplified signal is | AC tap of the power transformer. The
coupled through an RC network to the '

grid of the triode section of the 6ANS,

The high voltage power is supplied

150pF and 200pF electrolytic capaci-
tors are each rated at 300V, and in series
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. signed to 495V.

As I have mentioned in other articles,

© this philosophy was much different than
. that of Dynaco. In most Dynaco power

amps, if the voltage used was 500V, then

- the capacitors were rated at 525V, and
- multicap cans were used to further cut
© costs and save chassis space.

- would be equivalent to 75uF at 600V, !
- and 100pF at 600V. This is a nice safety
. margin, because the power supply is de-
follows the grid, while the plate voltage
swings in the opposite direction. No
amplification occurs at this stage. The
two out-of-phase signals are coupled
through 0.25pF coupling capacitors to :
the control grids of the EL34s. The out- '
put stage is operated in Class AB1; the
screen grids of the output tubes are con-
nected to taps on the primary of the

Heathkit comments: “The circuitry of
the W-7 was carefully engineered to en-

© sure an unusually high degree of stability

PHOTO 2: The original unit.
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at both low and high frequencies which
may be verified by observing the 0.25W
frequency response curve—Graph AZ.
The smooth rolloffs below 15 cycles and
above 50 ke are indications of the un-

usually wide stability margins. .. The ex-
cellent power supply regulation and low
impedance of the phase-splitter mini-

mize grid current effects as the rated :

power is approached and exceeded. This
results in less than 1% IM distortion at

the rated 55W; the overload above 55W

is gradual, and clipping is symmetrical.”?

Another unique feature of this amp is |
a sophisticated damping control. Heath’s :

explanation of the utility of this control is

interesting: “Damping factor is defined
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as the ratio of load resistance to the in- :
It has |
been found that speaker systems which :
have a high degree of acoustical damping
may be over damped when used with an

ternal resistance of the amplifier. . .

amplifier having a high damping factor,
with a resulting loss of bass efficiency.
On the other hand, too low a damping
factor will result in boomy or one note
bass which is undesirable™.

Speaker systems of this era were often
efficient ported systems, or horns, but
newer “acoustical suspension” systems
were starting to appear on the market.
This may be the reason variable damp-
ing was provided.

Dynaco equipment provided an eco-
nomical entry into high fidelity. But !
when comparing the Dynaco Mark
- IIIs or IVs to the Heathkit W-7s, you
. will find that the Heathkit betters the

Dynaco hands down. While the sound
is somewhat similar, the Heathkit has
more bass “kick,” and the treble sounds
cleaner.

Another difference involves the trans-
formers: Dynaco power transformers
run quite warm, and after several hours
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of use are uncomfortable to touch. The
Heathkits run cool, and after several
hours are only warm to the touch. Side-
by-side comparison of the Dynaco and
the Heathkit shows where the “big iron”
- is; while the power transformers are
similar in size, the output transformer of
the Heathkit is half again the size of the
Dynaco’s. While there is nothing wrong
with the Dynaco transformers (I have
many stock and custom amps that use
them), I would rather get my hands on a
W-7 output than Dynaco!

REPLACEMENTS
The unit as I received it is shown in
Photo 2. As with my other rebuilds, I
usually start with the power supply. In
this unit, all the diodes in the voltage
doubler were fine, but the electrolytic
capacitors were leaky. I was able to find
some 100pF 450V caps to replace the
100pF 300V versions in the first section.
The original caps were about 12" in
diameter and about 4” tall. The new ones
are about one-tenth this size (Photo 3). 1
removed the originals and mounted a
¢ piece of fiberglass board in the cutout

Hansen has uncovered the history of these mysterious tubes and presents
the history of these rugged, highly reliable tubes made for the military for
use in guided missiles. An interesting story of one company’s approach to
extremely high quality vacuum tube design. Also features a reprint of Eric
Barbour's 1996 article from Vacuum Tube Valley, “Red Bank: The Ultimate
Tube” which examines several models of Red Bank Tubes in detail.

For more information call 1-888-924-9465 or visit www.audioXpress.com

Old Colony Sound Laboratory PO Box 876 Peterborough NH 03458-0876 USA
Phone: 603-924-9464 Fax: 603-924-9467

E-mail: custserv@audioXpress.com

by Charles Hansen
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and glued the new snap-mount ones to
this board.

1 was also fortunate to find four :

330uF 350V electrolytic caps to replace

short, but sized to fit through the origi-
nal chassis holes, and I mounted them

Also shown in this photo is the original

rusty. I wire-brushed and painted it.

Note in Photo 1 the vented cages my

friend Larry built for me to cover the
new power supply capacitors. (Though
these cages were not necessary for op-

160V units for all (Photo 4). I replaced

the remaining electrolytic caps feeding |

the phase inverter and preamp sections.

I then powered up the first amp with
the Variac, and did some voltage mea-
surements. Everything was in spec ex-
cept voltage to the input grid of one
of the EL34s. This type of problem is '

Antigue Electromc Supply
62215, Manle Avenie
Tempe, Arizona 85283 USA
Phione; 480.820.5411
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. usually due to a leaky coupling cap, as
- was true in this case. I powered down
the amp, and after waiting for the power
- supply to discharge, replaced all the cou-
the 200uF 300V originals. These were | pling caps with new polypropylene. (My
© previous articles have covered capacitors |
- and my thoughts on them, so I will not
using some chassis mounts (Photo 3).
. in spending huge amounts of money on :
EL34 mount plate, which was extremely '

repeat here except to say I do not believe

“premium” caps. Use what you like.)

While you are under the chassis, use
your ohmmeter to measure the value of :
- all the resistor values. You will generally
find several that have drifted off value,
- and this will affect the operation of your :
eration, he believes they give the amps ' :
a finished look.) I replaced the selenium
diode in the bias supply with a silicon
diode, and also replaced the electrolytic
capacitors in the bias supply, using 100pF

Fan: 480.820.4643
Toll Free Fax: 800.706.6789
e-mail: info@tubiesandmore,.com
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. finished product. The 100K (R15 and
R10) resistors that feed the EL.34s should

be very closely matched. Also carefully

- check the cathode resistors on the pre-

amp section of the 6ANS (Photo 5).
These amps use a “surgister” as a surge

- suppressor. Located in the corner of the
- chassis near the fuse holder, it is about
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1%” long and looks like a small tube !

with wire wrapped around it. On the

back side of the tube is a bimetallic strip, :

which closes the contacts as the wire
heats up, acting essentially as a 100Q

nichrome resistor that generates heat
and closes the contacts, bypassing itself :
(Photo 6). I replaced this with a surge

suppressor (sold for 50 cents by Elec-
tronic Goldmine), which works well for
suppressing the turn-on surge of a tube

amp with silicon rectifiers and cold fila-
: rable, and producing a nice clean crisp

ments.

One of the interesting things I found
with my pair of amps was that one was
completely hand-wired as outlined in !

the manual copy I had purchased. The
other amp had a factory-wrapped wiring
harness. I have not been able to find ad-

ditional information on this, but it was a '
very professional-looking harness, much
like those seen in vintage military radios.
I contacted the manual copy source and
asked whether they had any information :

PHOTO 7: Adjustment controls.
)y . '
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on a W-7 manual with a factory-made !
. wiring harness, but they had not seen
any other W-7 manuals. This may also

be a factory-wired unit.

UP AND RUNNING

The tubes used in this amp are very :

common and readily available. NOS
6AN8s are quite reasonable. The choice
of available EL34s provides some out-
standing representatives. I often use
Svetlana EL34s, finding them very du-

sound.

One of the nice things about the W-

7 is that it does not need a matched :
- set of output tubes, because the balance
- adjustment allows you to balance the
current to the output tubes (so you can :
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the speaker strip. Adjust the meter for a
reading of 0.36V, measuring across the
6Q cathode resistor. This corresponds to
- 60mA current per tube (switch the lead
- between the meter jacks and observe the
© voltage on each tube).
- I dug around in my used tube supply
and found some Mullards, Tung Sols,
and new Sovteks to try, and was fasci-
nated by comparing the sound differ-
ences between the new and old tubes. I
liked the Tung Sols the best, followed
by the Svetlana, then the Mullards, and
finally the Sovteks. (Not very scientific,
just personal preference.)

These amps will drive just about any
- reasonable speaker system, they run very
cool, and are not the least bit fatiguing.
Very easy listening!  aX

even use vintage unmatched tubes). The

manual directs you to rotate the balance
¢ control to mid position and connect a
¢ voltmeter to the meter jacks on the back

of the amp (the bias control should be
tully counterclockwise and no inputs
or speakers should be connected at this
time), then turn on the amp and allow
it to warm up for several minutes. You
can see the two adjustment controls in
Photo 7.

Adjust the balance control to get a !
. zero reading on the voltmeter, continue
to adjust to the lowest range of your !
meter, and readjust until it is zero. Once |
this is done, remove one of the leads of |

your voltmeter and connect it to the bot-
tom terminal below the 70V output on

[An additional skill I developed in this
rebuild was replication of cosmetics, includ-
ing logos and cabinet feet. These items are
unique, and replacements are extremely hard
to find. With materials available today, it is
easy and fun to reproduce your own parts,
giving your restoration an authentic appear-
ance (please see my upcoming article, “Cast-
ing Replacement Parts”).]
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3. Schematic.

PARTS LIST FOR W-7 REBUILD, PER UNIT
2 100-200uF 450V electrolytic (C13-14)
2 300-4001LF 400V (or better) electrolytic (C17-18)
3 100uLF 150V electrolytic (C15, C18, C19)
1 1N4005 silicon diode (replaces selenium)
1 25uF 50V electrolytic (C2)
1 251F 450V electrolytic (C6)
1 0.1uF 400V coupling cap (C1)
1 0.25-0.271F 600V electrolytic (C7-8)
1 surge suppressor, 2A minimum
(replaces R27 surgister)

PARTS SOURCES

Electronic Goldmine
www.goldmine-elec.com

Antique Electronics Supply
www.tubesandmore.com

Mouser Electronics
WWW.Mmouser.com
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