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Revox
revival

We bring a Revox G36 valve tape

recorder back to life.

® Richard Kelly relates its history.

@ Philip Pimblott renovates our

second hand sample.

® Noel Keywood measures its

performance

Our renovated G36, ready for a new life

Richard Kelly

| have vague recollections from my
boyhood of grey tape recorders in the
science wing of my school. | can clearly
recall thinking how chunky and well
engineered they were - and who was
this Willi Studer fellow?

Well, now I'm a bit wiser - because |
know who Willi Studer is! He was
responsible for producing much of the
machinery once found in recording
studios and to quite an extent is still to
be found there. The tape decks in my
schoo! were of the Revox 36-series. |
know not which models they were, but
they gave me my first taste of high
quality engineering - and from that time
on | was determined to own one.

The first model was the A36
launched in 1954, followed by the B36 a
year later. it was not until 1960 that the
first stereo model, the D36 was
introduced. Again, a year later this was
superseded by the improved E36, which
was then followed by the F36 in 1962,
The last of the series - and the best of
the bunch - was released in 1964, and
this is the beast that | rescued from
obscurity in my friend's warehouse - an
Aladdin's cave that has supplied many
pieces of equipment for my system.

Unfortunately, a Revox G36 holds its
price over the years, providing that it
has been well maintained; no amount of
haggling could lower the price below
£250. Having said that, | must point out
that the G36 | was after was an
absolutely mint example. i had fain
unused in a huge, custom built radic-
gram, apparently only installed because
the owner wanted the full bees knees
system of the day. Close inspection
suggested it had seen little more use
than merely demonstration by the
salesperson of the time!
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In standard specification, the Revox
G36 is a fine machine, but with im-
provements and developments that
have been bestowed upon the model
by various engineers in studios around
the world, its performance has been
uplifted into the realms of high, high-
end, but at a cost that is not prohibitive,

Having secured said machine, | got
onto the ‘phone to FW.O. Bauch for
their advice. They don't service or repair
these old valve models any more and
after much confering between the
engineers they recommended that |
should contact Audio Laboratories
(Leeds) and ask for Phil Pimblott. This |
duly did and was delighted to find that
not only was he familiar with the G356,
but he was also clued up on maodifica-
tions to the heads and signal path.

Leeds being in the land of my
boyhood, a return visit seemed like a
nice idea. The Revox is a big, awkward
beast and there was some trepidation
about consigning it to camiers. | went
down to Kings Cross to catch the Inter-
City Sleeper, but she wasn't there so |
caught the train to Leeds instead! | spent
a couple of joyful hours on one of BR's
finest wondering how you can get a
weekend in Paris for what they had
stung me forll

Immaculate

Amriving at Audio Laboratories | was
greeted by Phil Pimblott and his right
hand man, Roy Walker. They apologised
for the mess and offered me tea. I'm not
sure, but | think they were having me
on. The place was absolutely immacu-
late, as far as | could see. Not 2 single
chopped out capacitor or resistor was
lying around on the floor or on the
benches, no loose wires were hanging
around and everything that was not in
use was In its allocated place. In fact, this
place seemed to be nothing short of a
Private Hospital Operating Theatre for
your dying hi-fi - and no, they didn't
know | was coming!. This alone gave me
a great sense of confidence in their
operation. 'm a great believer in the
adage of “tidy desk, tidy mind”. Audio
Laboratories are authorised by many
manufacturers as a senvice centre,
namely Revox, |BL, Quad, Aiwa, Akai,
Pioneer, Nakamichi, Marantz, Yamaha,
Sansui, Teac and Tascam.

Basically they are prepared to handle
any job that you care to throw at them,
and if they feel that they can't help, they
will surely point you in the right
direction. Sadly, this might mean that it’s
best if you by-pass the municipal rubbish
dump! It is unfortunate, but some items
are not worth the likely repair cost. | can
only say that if you have a sick piece of
hi-fi, then Dr Pimblott's surgery is one of
the best places | have seen for a speedy
recovery to good health. Our Revox
came back gleaming and had actually
been upgraded in performance to meet
modem standands. It will probably see
more use in the next few years than it
has in the last twenty five. That's a
tribute to Revox, Willi Studer and
people who know about such things
and care, like Phil Pimblott @
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Philip Pimblott

The Revox ‘36’ series of open reel tape
recorders ended with the G moede! |
renovated for this report. It is an all-
valve design, except for the power
supply. The transport is made by Willi
Studer of Switzerland and uses three
motors to provide two speeds, 3.75ips
and 7.5ips (inches per second linear
tape speed). Three heads are fitted, so
off-tape monitoring is possible.

This sterec recorder is a remarkable
design. Weighing, cased, getting on for
nalf a hundredweight, the unit is based
on a heavy gauge, double chassis
construction, the upper chassis being
the mechanical department and the
lower chassis housing the 12-valve
electronics and solid state power supply.

The transport mechanics feature a
strong and rigid arangement of
independent spooling motors, tape
guides, pressure roller assembily and
direct drive capstan motor. Bolted to
this upper chassis there are also twin
differential band-brakes, a detachable
headblock, the main control switchbank
and a pair of V.U. meters.

Of special interest are the three
motors. All are of the celebrated outer-
rotor design from Papst. They combine
smooth power with rugged build. The
two spooling motors are identical, but
the capstan motor is anything but con-
ventional. Although a split-phase design,
it has two speeds and direct drive and
speed control of an AC motor is no
docdle.

Poles

The potential difficulty is elegantly
overcome by designing the motor as a
twelve pole unit, switchable to six pole
format! On a 50Hz supply a twelve pole
motor will run at 500 rp.m. and a six
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pole motor at 1,000 rp.m. Bingo! Two
speeds, one exactly double the other -
and no belts, gears or idlers in sight. The
design tricks don't end here, however.
Mounted co-axially with its shaft and
coupled to it via special compliant
membranes is a balanced annular
fiywheel, the couplings and coupled
mass forming an effective low-pass filter,
leading to exemplary flutter characteris-
tics.

Aso solenoid operated are the twin
band-brakes, arranged to give a
differential braking effect, the ‘trailing’
brake always doing the hardest work in
order to maintain tape tension whilst
decelerating.

» good common
sense design and
proven circuitry

Sense and Circuitry

Sporting twelve modem B9A valves, the
electronic section is an area of good
common sense design and proven
circuitry. Revox used high quality low-
noise resistors, close tolerance equalisa-
tion capacitors, a push-pull bias oscillator
and a push-pull (sadly, mono) monitor
amplifier.

This design is over a quarter of a
century old and some aspects may
seem, well, odd. For example, no true
Tape/Source monitoring is possible even
though this is a 3-head design. The V.U.
meters will not menitor the playback
signal. This was ali quite normal for the
time, in what was essentially a sophisti-
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Richard with the
G36 at Kings
Cross Station,
waiting for the
train to Leeds.

cated domestic tape recorder. It makes
no difference to performance, but you
do have to learn how to drive it

So much for the overview of Revox's
'36' series tape recorder. The specific
mode! sent to me by Hi-Fi World was,
fortunately, z late Series 2 chassis in very
good order. | was asked to restore the
machine to good order, and bring it up
to, and if possble beyond, original
specification.

As with all high-voltage equipment,
great personal care has to be taken
when working on it. We also must
remember to ensure that the equip-
ment doesn’t damage itself as well.
Some basic safety checks before any
power is applied are therefore manda-
tory. We did a 1KV flash test from the
(shorted together) mains cable to the
machine's metal chassis, All was well
here so resistance checks were then
made on the motor-start and switch
suppression capacitors. Any shorts here
could be disastrous but again, all was
OK. A few more resistance measure-
ments within the electronics convinced
us that, fortunately, there were no short
circuit capacitors,

As far as was known, this recorder
hadn't been used for a long time. There
was a distinct chance therefore that
some of the electrochemical capacitors
inside might have deteriorated and they
might not re-form. If this happened,
large currents would flow through the
capacitors causing them to give off gas
and eventually explode. When one of
these things explodes t's not only a
nerve jarring event but it aiso splatters a
gooey, corrosive paste all over the
nearby innards, as well as plastering
them with shredded aluminium foill This
is definitely something to be avoided
and the trick is to power-up the
equipment in gentle stages, pausing to
check the leakage current as you go.
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Checks

Some rapid voltage checks were made
around all relevant valve pins, revealing a
few suspicious areas but nothing
disastrous. The machine was then de-
powered and left to stand for a few
hours, The valves themselves looked
little used but all were found to be fully
operational,

Whilst the valves were out the pins
were cleaned and a quick dab of
cleaning fluid applied to each valve
socket. This was a convenient time also
{by now the capacitors had completely
discharged) to take a few more
resistance measurements on the anode
load, screen feed and cathode resistors
1o see if anything could account for the
voltage discrepancies we had noted
earlier. Nothing was found amiss in this
area but a resistor in the H.T. section
had risen (the G36 has no less than five
different feeds of high voltage from its
power supply).

This problem overcome, it was now
time to check the critical bits; the values
of the capacitors in the record and
playback equalizer circuits. All seemed
well

At around this point it was noted
that the speed change and record mode
push buttons seemed unduly stiff. These
buttons operate rotary-type wafer
switches via a couple of push rods.
Although the switches are visible, they
are not easy to work on in-situ, so they
were unscrewed from the chassis for
better access. Both switches had a paste
of dust and old grease in them which
was duly removed with lubricated
solvents.

The action was too smooth in fact!
This G36 had a grubby little ball bearing
about 3mm diameter Sellotaped to its
head cover. This had puzzled us at first,

" but now the penny dropped! The ball

bearing had fallen out of the switch's
index mechanism, thus giving the
unwanted no-click feel. A few moments
of fiddling and cursing saw the ball back
in its place and its retainer firmly in
position.

With these below stairs dramas over,
it was time to revisit the top deck and
attend to the heads.

The G36 has a removable headplate
from which are suspended the inde-
pendent erase, record and playback
heads. Some years ago Willi Studer,
Swiss manufacturers of the transport
mechanism and the heads, decided to

Warning

- Underneath the plastic top plate of the G36 you will
find a small leaf switch. it is immediately behind the
headblock, just about in the centre of everything.

Don't touch it. It's got the mains on it and it bites. If
you are handling the machine uncased the whole of
the left hand side can bite. There’s mains on the
contacts of the main switchbank and there's nearly
BOOVDCondnugsoidnblgmooﬂnngcapw-
tors which are, of course, facing outwards waiting
for you to grab them!
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re-design those for the G36, following
the general form of current A77/877/
PR99 heads. Magnetic materials, winding
and manufacturing techniques have ad-
vanced enormously since the original
designs, so fitting new heads to the G36
brings it up te modem specification.

The new heads were fitted and
mechanically aligned. This is a fiddly
process as they are all adjustable for
height, zenith, yaw (wrap) and azimuth.
The first two parameters can be set
using gauges on an inert machine. Wrap
can be set by eye on the erase head,
but wrap and azimuth for the record
and play heads can only be set with the
machine in operation.

With this task completed, the tape
guides were meticulously cleaned and
the end-of-tape (e.ot.) switch looked at,
During its production run the G36 has
had three different sorts of 'e.ot’ sensor:
a photo-electric trip built into the right
hand guide pillar, a mechanical lever plus
microswitch and this present amrange-
ment, a sensing lever operating a
(frankly) Heath Robinson switch made
from thin, springy, goldplated phosphor-
bronze wire. Adjustment is a matter of
bending and tensioning the thing in
various contours until it operates
satisfactorily.

With valves replaced and pinch roller
squeaky clean we were ready for the big
switch-on, but not before removing all
tapes from the vicinity and thoroughly
de-gaussing the complete tape path.

After all the work, the big moment
amived: brake tensions were OK, pinch
roller pressure was OK, a blank tape
was on the machine and it had been
quietly warming up for ten minutes. A
firm push on the start button and we
were off!

Calibration

First the e.ot. device needed a lot of
adjustment, accompanied by approprni-
ate expletives. The playback calibration
tape was on next, so that azimuth and
wrap angles of the playback head could
be precisely set. There is no adjustment
as such for output level, nor indeed any
provision for doing so. This recorder
was designed for domestic use, where
precise levels were not held to be wital.
However, fine adjustment of level and
balance is possible by component
selection but this particular recorder did
not need it.

After level setting came replay
equalization checks, Again, there is no
provision except by component
changing for adjusting the replay
equalization, but again this particular
G36 with its new heads gave no trouble.
It was necessary though to remove the
original loading capacitors (C40 and
C49) and to fit 220Kohm damping
resistors across the head.

Changing to a blank tape of the type
to be used for recording, the first task
was to adjust the record head's wrap
and azmuth. When adjusting the play
head we used a calibration tape as our
measuring tool. The record head has
then to be adjusted to give optimum
results on playback, which is why the

playback head must be perfectly set
initially.

Final calibration of these machines to
original specification is fairly straightfor-
ward. The original specification is well
within the machine's capabilities; the bias
is adjustable and it's not difficult to
achieve a good, wide frequency
response. Neither is it difficult to
achieve the specified distortion level.

Tantalisingly, this machine can do yet
greater things with good modem tape,
than its original designers ever envis-
aged. The G36 has been extensively re-
worked, most notably in the USA.
Here in the UK, Tim De Paravicini has
rebuilt many of these recorders,
removing the unwanted speaker drive
amplifier, building in an improved record
amplifier and line output stages,
incorporating lineftape monitor
switching, re-cabling with high-definition
cable, replacing significant signal-carrying
resistors and capactors with Holco and
Wondercap components and fitting
new input and output sockets. All this
adds up to a tidy sum, but the G36
offers a unique platform for such work.

Buying Tips

First of ali make sure that a likely
candidate is a G36, and not an earlier
model. At first glance in the back of a
dusty secondhand shop it may be
possible to make a mistake here. Earlier
models had a magic eye level indicator,
which should give the game away. The
real problem is, however, that earfier
models only take 10® reels, not the now
standard 10,5in NAB spool.

It's not likely that you'll be able to
delve inside the unit but at feast ask for
a demo. and check for yourself the feel
and action of the main control switch-
bank. If any of the switches do not work,
forget it. Check the e.ot. sensor. If it
doesn't cancel the main switchbank first
time, forget it. Both of these tests, if
negative, could indicate a problem with
the switchbank. New switchbanks are
difficutt to find and even if you could get
one; replacement takes at least a couple
of days of unpleasant and costly work.

Listen to the motors. If they are
rattling or grating look on the machine
with suspicion. In fact, use a screwdriver:
as a listening rod and put it as near as
you can to the top of the capstan
bearing. If that seems to be where the
rattle’s coming from, forget it.

There are many good G36's still
about. If the sweet sound of yesteryear
appeals, then a G36 could make you
very happy @

Typical Spares I'rleo_s
(supplies are not guaranteed)

Record or Playback Head ... £120
.£66
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Noel Keywood

The crash of levers and whirming of great
reels of tape is an expenence | left
behind twenty five years ago. Operating
the Revox G36 open reel tape recorder
jolted my memory: | once owned a
German Korting valve tape recorder,
bought second hand for me by my
father. It lasted just months before the
modifications started!

Similarly, the G36 proved to be a
machine that needs understanding and
some effort if it is to give of its best.
Unlike our Leak Troughline tuner, which
anyone can buy and use with fantastic
results, the G36 is a specialised and
difficult piece of equipment to operate
successfully. | wondered whether ours
had seen so little use because of this. In
good condition and well aligned, this
open ree! recorder can provide superb
results - and at reasonable cost.
Apparently, it is now being sought after
by knowledgeable studios in their quest
for a simple but effective valve tape
recorder capable of offering a profes-
sional performance, with valve standards
of clarity and sweetness.

As Richard Kelly explains, our
machine was expertly restored and
calibrated by Philip Pimblott of Audio
Laboratories (Leeds). Philip is quite a
tape expert, fluent in matters like record
and replay equalisation accuracy. | was
impressed by his detailed appreciation
and analysis of the G36. Owners or
prospective owners would be wise to
use his services, since tape recorders are
a specialised subject beyond the abilities
of normal repair centres. Our Revox
was highly specialised in places too, |
was to find out!

| fitted the machine into a case and
bought a new (7in) reel of Maxell XL-|
35-90B tape for £7.50. You tend to get
blank stares instead of blank tape when
asking for open reels these days! | found
Hi-Fi Care (Tel 071-637-891 1) in
Tottenham Court Read, London kept a
stock of tapes, plus blank reels. The G36
will take 10.5in NAB reels or normal 7in
reels.

Two Track

Our machine was a two track recorder,
which means it lays down two tracks for
stereo across the full tape width, Run at
maximum speed of 7.5ips, this gives 45
minutes of playing time. i can be
doubled by using 10.5in reels or by
changing speed to 3.75ips, the latter
resulting in reduced sound quality, Four
track machines are also available that
offer double the playing time, with the
inconvenience of tuming the tape over
but, again, they suffer reduced audio
quality. We decided at the outset to try
and get the best quality achievable,
hence our choice of twin track run at
ful speed. This proved wise, since
without noise reduction there isn't
much dynamic range to spare.

Full technical details of the G36 are
to be found in the Measured Perform-
ance section. Providing bias is finely
tuned to match a tape in, frequency
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response measures flat within tight |d8
limits from 35Hz to 20kHz, which is fine
for professional recording purposes.

For optimum performance, bias
tuning is necessary, which is why | feel
the G36 is not easy to exploit to the full
unless you know a thing or two about
tape recorders. Luckily, tuning is
relatively straightforward: the plastic
base is removed by undoing four
screws, revealing the left and night

a simple but
effective tape recorder
capable of offering a
professional
performance, with
valve standards of
clarity and sweetness.

channel bias adjuster pots. They are
easy to get at with the recorder
standing upright and, this being a three
head machine, adjustment is best carried
out ‘on the fly, whilst in record mode. A
simple audic oscillator and meter are all
that's needed in the way of tools. Just
remember the valves have up to 265
voits on them!

| found that with XL-| tape our
machine would hit +9 above OVU for
the industry standard 3% distortion limit,
but the meters only go up to +3, leaving
6dB of usable headroom out of the
meter’s range. The OVU point can be
easily reset to compensate for this
however, according to the tape being
used. Revox recommend OVU is set -
7dB below the 3% THD limit to
account for meter ballistics.

All this - plus a lot more! - is in the
service manual. Owners should have
one, or use the services of Revox (UK)
or Phil Pimblott, who is recommended
by them. Revox prefer Phil to work on
the G36, by the way, because he is
something of a valve expert. In addition,

Tim de Paravicini of Esoteric Audio
Research also rebuilds and medifies the
G36, for £200 to £400. There is a six to
eight week delay for the G36 modifica-
tions, because of their complexity.

With hiss at -57dB below OVU when
using either Maxell XL-| or TDK LX-35,
our G36 with its modemn heads had a
dynamic range of 66dB in all. That's
almost the same amount of hiss as
produced by a cassette deck with Dolby
B noise reduction. As such, hiss can be
heard, but it is faint

There was no problem in getting
highs onto tape: treble level measured
only -2dB less at |0kHz than at 300Hz,
meaning it offers clean, clear treble,

Speed stability proved exceptionally
good too and | suspect this is where the
G36 in particular scores over other
models of the day. All the same, the
simple, heavy mechanical transport
controls seem archaic, as does the
mechanical tape counter. This recorder
has a fine Studer transport, with
independent reel motors and a direct
drive capstan motor. Fast reeling gets
quite frightening. As a spool empties, it
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speeds up to reach a frantic scream.

| found myself stopping the transport
before the end of a tape, just to ensure
the tape didn't whip through the head
block assembly like a cable parting under
strain!

In use, two weaknesses quickly made
themselves apparent. Most alarming was
an immediately obvious lack of bass in
recordings, not indicated by measure-
ment. | guessed this was due to amplifier
mismatching - and | was right. The
‘cathode follower’ outputs must see a
minimum load impedance of | 00kohm,
a very. high figure for modem transistor
amplifiers. To get around this problem |
inserted 100k series buffer resistors in
each output before the feed went to
our resident Deltec amplifier. This
restored the bass, at the expense of
level, Luckily, the Deltec was sensitive
enough to compensate.

There is a loudspeaker amplifier
within the G36 and some models have
a monitoring loudspeaker on-board.
Power is éwatts into 5ohms. For best
quality, the output from the power
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The rear
connecting panel
complete with
inscriptions for the
valve age. The
‘cathode follower'
output (see text) is
at the right.
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amplifier should not be used to get
around the matching problem,

Another weakness was lack of full
erasure with XL-I. Phil Pimblott warned
me of this; | heard all sorts of funny
sounds coming off tape after cne pass.
A modemn high coercivity tape needs at
least two passes for full erasure, which is
a lengthy business. Bulk erasure is best
used when a perfectly silent tape is
required,

After sorting out the niggles and
finely tuning the bias on both channels |
recorded a number of our best
Compact Discs. These offer quite a
challenge - and to make matters worse |
used TDL Studio 4 loudspeakers which
are capable of reproducing deep bass.
The main attribute of this recorder
proved to be its superbly clear, natural
and open sounding mid-band. Why
studios are beginning to value it | can
understand: modem transistor amplifiers
still do not commonly sound so
spacious and natural, which suggests that
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modemn tape recorders are compro-
mised by their electronics, | should say
at this point that in my view, this is due
mainly to unsatisfactory design. Solid
state can work well, but it takes more
effort and knowledge than is often
applied.

| heard some blemishes at spectrum
extremes, but they were subjectively
benign. Deep bass is slightly curtailed
and bass definition blurred by a small
amount |n spite of the very high
measured treble overload figures, | also
detected some coarsening and splashing
of treble, at least when using high
recording levels (necessary to minimise
hiss). In spite of this, the G36 provides
excellent recording quality, There is
magic in its sound, attrbutable to the
use of a high quality transport, fine tape
heads and of course, simple valve
amplifiers. Anyone who wants to make
superb live recordings in terms of spa-
ciousness and clanity should consider a
Revox G36 @
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