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REVOX
SERIES 36

Part Two

BY H. W. HELLYER

(CLONMON ol he 6 rangs of ol s
the head plate and mounting assembly,
shown in one or two of the llustrations pub-
fished last month and again in our photo B,
Five adjustments for cach head can'be scen

A Top plate of he 535

“The heads themselves are cylindsical, ring-
core, vith a central threaded suspension rod
that is not itself used for adjustment, except
that the limiting serews bear down on the top
plate and the central rod enables the assembly
o be tighiened upwards by locking with the
slotied nu. The central nutis shckened before
other adjustments can be made and. for rota-
tion of the head around the vertial axis, it s
necessary 10 keep the top of the head shield
plate up against the limiting screws all the
time. Adjustment becomes a tricky business if
the centre serew is ton loose.

The height adjusiment can be done with a
section of ransparent tape but L is possibie to
make 2 reasonably accurate nital etting with
normal tape.  Brass washers are used as
spacers, clamped in the head assembly, and
hese biight srips running across {he cdses of
the gap length form a useful datum. The height
is correct when the spacer just above the gap.
facing s divided by the edae of the tape. This
seting is bast done with the rear screw as
Jimiter, and the vrticalty can then be adjusted
finely by the front screw. Remember, howeve
that incorreet adjustment of azmuth afc
wards may nullify the height stting

Asimuth seting is done with the It screw
of the two in line with the tape, the right one
again used as nitial limiter and clamping serew
only. The nutalayssits low on thissrew and
the best way of adjusting i 10 cut  slot in the
end of an unwanted screwdriser blade, or make
aslotted-end (ool especially for the job. Trying
1o hack the nut around with a pair of licrs,as
I have scen done, makes fine adjusiment
impassibl.

11 s assumed that azimuth adjustments are
being made by the ‘normal’ methad, ¢ replay-
ing a test (ape, such as a stead ton or, betler
s, white noise, while the replay head is
adjusted for a maximum reading a the cathode
follower_outpu, measured on a valve voll-
meer. But & more accurate method, recom

mended by Revox and possible with the sid of
an oscilloscope, is o adjust or minimum phase.
diffrence.

‘A double-beam oscilloscape is a help. The.
fullirack test tape is played back and the
outputs paralied for VYM indi with
an HF test one; 10 kHz is recommended but
8KHz s a more realsic value o sui esttapes.
on the meneral marker.  Maximum output
reading under these conditions permits 4 much
finer adjustment. With the ‘scope, cach track
is applicd 1o one beam and a dircet visual
comparison of phase is possible. A fape with
stepped frequency changes of equamodulation
level gives an immediate. check of phase
relationship, which should be maintained st all

quencies.
‘When making these head adjustments, do

forset that 1t s possible to move the duter
n relative 1o the head, and deceptive hum
Jevels can be registered. Similarly, when tesing.
with the chassis out of the cabinet, which has.
inner screening, the lack of a scrcen at the
bottom will cause hum and spurious pick-up
of radiated st signals. An auiliay testsereen
is used in the workshop; even a tin ray on the
Kitchen table is better than no scroen at all

Sercening for the reduction of hum s very
often o compromise. No less on Such an
exaled performer 45 the Revox.  With two,
channels in operation, it would be foolsh to
test or hum on one alone. The best method is
again & combined output from the cathode
follower terminals, measured with a valve
volimeter, and_adjustment of screens for
minimum hum reading. 1t should be super-
Tuous to add that a much better method s the
use of the oscilloscope, where the proportion
of hum can e seen.

Remaining in the replay mode for_the
present, we find that Revox give a whole fabl’
of figures for playback response. This is most
casily checked by feeding an audio generator
signal across 4 10 ohm resistor inserted i the
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put at the cathode follower. As a reference, &
1 kHz signal is adjusted 10 give a reading of
70 mV output. Other readings are related to
thisinput, and will vary a lot, depending on the
equalisation. A few spot frequencics will give
some idea of the response. These figres are
for the 70 4 equalisation curve:  19.5 dB at
40 Hz, 10 0B at 250 Hz, 4.5 B ai 4 kHz,
3.5 4B at 10kHz, —2 5 dB at 10 kHz. This
s with the speed sclector at 19 cms,
Variations from these readings willlead one
o investgate the circuitry and, as can be soen
in our accompanying photographs, this is a
simple matter. Each stage is built around the
valve-base; the valves are in a row on 4 single
metal strip, and the release of @ couple of
screws allows the whole cireuit assembly to be.
mved out for immediate access 1o any part
Principal voltages are given on our circui and
it wil be noted that cathode voltages are
accorded some prominence. In this, s in
many other machines which consider a stage.
o be more a frequency-conscious unity than
mere booster, it is often the cathode voltage
that gives the first clue to any trouble. Valve
ageing is possible on any equipment: subsitu-
ton s the quickest and casiest test. But please
be warned that the haphazard swapping of
valves is not a very good idea. Tackle the job
logically.  Start with one good replacement
Valke of each kind —ECCS! and ECCS3—and.
20 about the job systematically. In the play-
back amplifer, 1 have found that a weak
ECCS3 will quite often show up as an early
loss of bass boost. With the fairly low anode
voltages, an HT rail well below 200 V, and the
ample sectional smoothing, one does not get
‘much bother with noisy stages. DC heating
minimises hum in the preamp stages of both
record and play amplifiers. But the price one
pays for this spliting of supplies is the vulner-
ability of selenfum_contact.cooled. rectfers,
e of which i indicated in one of our illustra:

tions. Three are employed, the main one rated
at 100 mA for HT supply, and the other two.
low voltage fypes (30 V, 600 and 250 mA) for
solenoid operation and valve heater supply.
respecively.

Turnine (o the recording amplifier, we find
some test requirements thal are more refned.
In practice, of course, nothing i simpler than
0 bring the replay amplifier up to scraich, then
record a signal and do an AcB lest. But for
more specific evaluation, we need t0 read bias,
check the recording scciion with bias fitered,
and make more detailed measurements,

“This ilering at the output of the playback
amplifier to remove residual bias s not needed
on the later G306, where filers are already
incorporated, but for carler models, and
indeed for other machines which have the
bother of residual biasaffecing output readings
when record and replay amplifers are in
operation together, some method of removing
bias voliages whilk not affecting audio output
readings is needed (o avoid faise indications.
The fltrs used by Revox are made up of
tuned trap circuit in sries with the output from
the cathode of the playback amplifier to the
eathode follower output terminal, limited by &
series 12 K resistor, and decoupled vith &
33 kpF capacitor dircetly across the output. 1
am currently experimenting (o find what exter-
nal filer values of resistor and capacity can be.
used for optimum results, without affecting the
signal—but audio bandwidth is so wide with
Revox machines that an L-C filte is almost
imperative t0 get the right slope.

Which brings me to what musi surely be the
tape recording joke of all time. Among the
modifications Revox have brought out is one
1o reduce the frequency response peak at the
top end in the record amplier.

“Very laudable, Thear yousay.
the new figures ™"

With an absolutely straight face, Will
Studer will tell you that they have found it

whatare

€ Tho ampifor s consiructod i a group-stage manner and can bo ramovad n bloc

necessary, because of the odd chance of iniei-
ference with certain types of radio distribution
system, mainly in the studios, {0 iron out 2
peak at 30kHz, lowering the pré-emphasis peak
1023 kHz. Response throughout the normal
‘audio band is not affecied. Machines with
serial numbers above 48701 are already modi-
fied. For those deprived owners who have.
machines below this number, the modification
consists of

(@) Addition of a 10 pF feedback capacitor
between anode and grid of the firt stage of the
main recording amplifier (C79 of V4 and
C8O0of V3),

(9 Reduction of the cathode bypass capacitor,
from 0,015 10 0.012 uF, of these two stages.

Such minor altcrations may seem unimport-
ant o the chap who wants (o bung in  point
one capacilor” wherever capacity is needed, but
that they sheuld even be made at all is &
‘measure of the high standards to which these
recorders are preduced.

“To maintain these high standards, as we all
know, it s necessary to adjust your bias o the.
conditions under which you are working. A
change of tape will demand a change of bias
‘magnitude, o achieve correct modulation fevel
forspecified distortion and. signal-to-noise

Having fited the aforesaid bias filler, or
made altemative arrangements o ensure we.
are measuring only the audio signal at the
output, we connect our VM to the cathode
Tollower socket, Press the record button and,
with audio inpu disconnected and record level
twrned down, adjust for minimum reading
across the filler. Residual bias fove should be
at least 35 dB below the signal level.

Revox make the point that bias leakage
masking the signal makes it necessary o
record, rewind, then replay and measure to be.
able 0 check adjustments. They also give
instructions on bias adjustment that underline

Ceontinied overleaf)
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factors 00 often overlooked. 1 can do no
better than quote from the service manual

“Any lieration of the bias current changes
the remanent tape flux and consequently aflects
outputlevel, requency responseand distortion.
As no two' heads can be made (o perform
‘exacly alike, there s litle value in measuring.
the bias curtent alone . . . the near-optimum
value has tabe found first before frequency
response test can be commenced.”

‘Some correspondents have taken me t0 task
forallegedly harping on about bias adjustment.
‘The foregoing should augment at least some
of my arguments. The method recommended
by Revox s to record a 1 kHz signal on a good.
tape, at 3 B below full modulation and at the
lower spesd.  Bias is adjusted for maximum
audio output while this test is made (and
providing the bias fliers are used). Then the.
enerator signal is reduced 20 dB and, sl at
1 kiz the output level is noted. Next, the
sencrator is tuned to 10 kHz and the bias is
readjusted 1o give the same output as was
Obtained with the 1 ki input. This is the
seting to use—and it will depend, | mustagain
sress, on the tape with which you make the
fest.  Diferences in output level, frequency
response and distortion that you would not
notice with a pisin adjustment of bias for
maximum, or ‘2 dB down the curve, or any
other personal formula, will always show up
with this kind of est.

“The bias adjusters are casily accessible, in
the bottom corner of the chassis, beneath the
ey section, near the ECCS? oscillator. The
0 preset resistors near the bottom, on the.
printed circuit board, are not bias adjusters
but meterseting controls (see photo ©). Quile
near them, to the right and at risht angls,
Tooking at the chassis upended, the new bias
it cois will b seen, but the main bias traps,
common to all G3 models, are the two coils
L1 and 12 n the head feed circurt, Purpose of
these s to prevent feedback of bias current
into the rocording amplifier circuit. They arc
‘adjusted after firstswitching to record, measur-
ing the voltage atpin 1 of V5 for Channel  and
Pin 6 of VS for Channel 2. In cach case, the
Slug of the coil is adjusied for @ minimum
reading. In practce, Ihave found this messure-
ment and adjustment rather touchy, and
recommend the use of  good osclloscope.

Some of the differences from carlier models
that e promised to deseribe, and which affect
serviing, are the tape-end switch and motor
conirolcircuits. On models withserial numbers
‘above 36500 a gold-vire trip switch is used, as
shown in our illustration, and the circuit is
‘modified o provideanincréasedstarting orque
0 the wind motors when the switch is made.
“The two-second operational delay still applics,
but this time in the opposite way, ie afer the
circui is made, and not between s(op action
and function clearance which actuates the
Solenoid. On still ater models, an interesting
change was made, whereby the rclay, seen in
Dhoto E, is sctuated by a pulse from the
capacitor C68, stored while the play button is
i the neutral position, then allowed to actuate
the relay instantancously when the button
is pressed, opening the supply ciruit from the.
low-voltage rectifier, The enereising period is
only about  third of  second and, during this

& Delayed-scion alsy

F Recifirs ae recessed In the cock assembly

G Spaol tansion tver ready for replacement. The
Fit ape and swilh can bs saen and shouid be
watched careluly when the top-plae s replaced

time, the changeover switch feeds a higher
supply voltage to the ight-hand motor, keeping
the take-up smooth. The reason is that rouble
was experienced afier all adjustments had been
made 1o suit the normal 26.5 cm spools and
then small spools, parhaps of odd diameters,
were ftted. Now there should be no spillage
and a smooth pull when starting, even for the
Sort of frequent editing use that this class of
deck often experiences

Tape tensioning is aliered by the switch
shown in the illustration below (Photo G),
which is operated by a lever, swung outwards
Tor the correct back tension then small pools.
are in use. The main problem is reftin
against the strong blade of the spring ihat
Tocates the fatside of the leve stem

A final note, resulting from a telephoncd
“Dao you get much bother with worn capstans
To be hanest, 1 had not suffered much; but the.
lads who give these machines a_ prodigious
beating in' the studios, where they are in
operation many hours cach day, report that
capstan wear is something of a problem. Let
me stress that it only affcts absolute speed,
‘and thus compatibility. The wobble figure does
hot immediately deteriorate,  Chromium
capstans are the cure, virtually unearable but
Giffeult o manufacture and consequently
rather expensive.





