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IMPORTANT NOTICE

To achicve the lowest noise levels from tape recording equipment, it is
esscntial that the recording and reproducing heads be free from residual
magnetism. In other words, the heads should not be allowed 0 become

polarised,

Mormally, under conventional operating conditions, it is difficult w bring
about this stute of polarisation, and in any cuse in the “Ferrograph™ means
are provided for sutomatically demaognetising the head after recording.
This is done by arranging for the supersonic oscillator current to die away
gradually in the head as the mun selector switch is turned from the Yrecord™
to the “wind-hack" position.

Ta take the fullest advantage of this feature, it is necessary that the main
selector switch be turned slowly and deliberatcly between these two
positions, I it is turned guickly there will be insufficient time for the
demagnetisation process to be completed, in which case any permanent
magnetism which has been introduced will not be remaoved,

By cnrclul operation of the recorder it is possible to ensure that con-
ditisns favourahle w the retention of permanent magnetism cannot possibly
arise,  For instance, NEVER OPERATE THE RECORD SWITCH
(KNOBT, FIG, 3) WITH THE MAIN DECK SWITCH ON *"RECORD™
AS THIS WILL VERY LIKELY POLARISE THE RECORD HEAD,
WHICH WOULD THEN NEED DEMAGNETISING.

The above will avoid most of the switching surges likely to cause polarisa-
tion, but nevertheless, if it does occur and manifest isell by an increased hiss,
irregular thumping noises in the background, and some distortion, the
quickest and most convenient method of demagnetising the record /playback
head Is by using the Wearite Defluxer, 1t is only necessary to hold the pole
tip against the working fuce of the head for one or two seconds, then slowly
withdrnw it well clear before releasing the energizing bunon.



“FERROGRAPH"
MAGNETIC TAPE RECORDERS
SERIES 6

FOREWORD

The “Ferrograph” is & very versatile Instrument—its applications range
far and wide over the ficlds of science, education, entertainment and industry,
Moreover, its simplicity of operation, together with its high sanderd of
performance, commends it equally to the technically unskilled for whom the
recording may be an end in inelf, o4 to the engineer or professional recordist
for whom it may be a very important link in 8 complicated system.

This booklet in consequence must have regard to the widely differing
outlooks of all these users, if is object =— o enoble each to derive the
maximum posaible bencfit from the instrument in hin chesen field — is o
be fulfilled. Much technical Information is therefore unavoidable, At the
same time explanations in simple terma are ncocssary for the benefit of those
who have no great knowledge of electronics,

In all cases, however, the contents of the succeeding pages will repay
carcful study as they deal not only with the pessibilities of the “Ferrograph"
but also with its limitations. As in any well ordered scheme of things, a full
understanding of the one is & important as the other,

THE FERROGRAPH COMPANY LTD.

B4, BLACKFRIARS ROAD « LONDONS, E, 1,



Due to constant efforts to improve
performance and consequent modifica-
tions, It may be found that minor
differences exist between the actual
instrument and that described in this
manual. [t Is therefore csscntial 10
guote the serial number of the recorder
when ordering any replacement parts.



FERROGRAPH

MODELS 632 & 634

GENERAL SPECIFICATION

RECORDING MEDIUM

RECORD & PLAYBACK TRACK

WIDTH (Sce Figs. 15 & 16)

PLAYING TIME PER TRACK

{Standard Play Tape)

FAST WIND TIME

FREQUENCY RESPONSE ..

RECORD PLAYRACK
CHARACTERISTIC

YWOWT & "FLUTTERY

ERASE & BIAS FREQUENCY
INPUT LEVELS {muinimum signal for

full depth recording)

OUTPUT (Maximum per track)

OUTPUT STAGE ..
SIGNAL /NOISE RATIO

TRACK SEPARATION (Sterea)
LOWER TRACK REJECTION

MAINS SUPPLY

POWER CONSUMIPTION
OVERALL DIMENSIONS
WEIGHT ..

E

P

Standard or Long Play |” plastuc coated tape, on
recls up to o maximum of 81" diameter (conting
inside).

632—hall’ trock — (0B in.
fidd=—quarter truck — (0-043 in,
Large Recl 45 mun, at 7§ in sec
1,750 Mt o0 min. at 3] in see,

180 min. at 1§ in 'sec.

Less than 1 min, for 1,200 fr. wpe (either
direction),

Thin 'sec. 30—15,000 ¢ /s, = 3 dB,

31 in fsec, 40=10,000 ¢ /s, + 3 dN,

I} in sec. 50— 5,000 ¢ /s, within B dB.

CCIR— 70 microscconds ot 7§ in sec,
40 microseconds at 3] in 'sec,

Nore »=6324, 634 alo supplicd w NAR
chnracteriatic,

Less than 0-167, at 7] in jsec.
Approx, 68 Ke /s,

Input 1—2mV RMS at 1 Megohm.
Input 2=35mV KMS at 0-5 Megohm.

1 Yolt RMS ({impedance 1000 ohm approa.)

| Watt approx, into 3 ohm, 5 in, internal speaker,
Unweighted, including hum, 52dB,

Approx, 40 dB.

In “Mone" application, equal to or greater than
65 dB ar 400 ¢ s,

Suffix U — 240 V 50 ¢ .
Suffix E — 110 Y 50 ¢ /s,
Suffix A — 117 V&0 /s,

115 Wanis,
PTY" wide x 18]° decp x 98" high, with lid,
47 Ik,
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THE "FERROGRAPH" MODELS 632 & 634

GENERAL DESCRIPTION

The suffix U, E or A refers to the mains supply which should be fed to the recorder, the
two basic models being 632 and 634, These are identical in performance, operation and
construction except for their head arrangements. Both have stacked stereo crase, record
and playback hends, but while these on the 632 are half track, those on the 634 are quarter
track (Figs, 14 & 15), To cnable the latter 1o playback hall track tapes in addition to quarter
track, the playhack head is frted in a special mounting which enables it to be lowered o locate
at the centee of a half trock recording. As this is the enly operational difference, the wxt in
this manual applics equally to both except where special notes for the model 634 are added,

The 632 und 634 Ferrographs have facilities for erasing and recording on two tracks of the
tape simultancously (sterec) or individunlly {monw), and also for playback whilst recording
for off-the-tape montoning of both tracks. For stereo playback two external amplifiers and
loudspeakess are required, but ns the recorder has o small internal amplifier and monitor
loudspeaker, for mono no encillary equipment i necessary, and i required stereo tupes can be
played inte this amplifier resulting in both signals being heard simulancously en the internal
spenker, Hendphones may be used on either or both tracks without any external amplifiers,
and as the playback head gaps are “in-line”, the standaed “stecked™ sterco pre-recorded
tapes can be replayed,

Features of the 632 and 634 Ferrographs arg =

Three tape speads of 74, 3] and 1] in sec.

Three-motor tape transport, giving fast wind on or wind back of the mpe, with the
posaibility of shuttling from one to the other (without stopping the tape) using the main
selector switch,

Gear driven turns counter with positive drive from the take-up motor for accurate cucing
and place location on the tape.

PPause control giving instantancows stop and start of wpe transit, and which can be Jocked
in the “stop' position.

Automatic stop on Record and Playback which will switch off the moters ot the end
of & reel or in the rore event of tape breakage or stopping of the mhe-up reel,

Record lock device to avoid clicks on the mape due 1o secidentally turning to Record.

Four pre-amplifiers, two recording and two playbock with 1000 ohm output jacks,

1 Wart cutput stage with 5 in. internal loudspeaker,

Two inputa per track for recording, with Independent gain controls for mixing the high
level signal (greater than 35 mY) with the low level signal (2 m¥ to 150 mV),

Nluminated recording level meter, switchable to either track.,

Tanel switch for instamtaneous comparisen of signal being recorded and signal "-:r:IT-lhr:
tape”.

All input and sutput jacks are on a panel ot the rear of the recorder suitable for permanent
conncction, if required; using standard pack plugs,

0



OPERATING INSTRUCTIONS

1. CONNECTING UT

The power lead requires o plug appropriate to the house installation, hoving due regard
to the green earth wire,

ENSURE THAT THE POSITION OF THE VOLTAGE SELECTOR KNOD ON
THE REAR PANEL CORRESPONDS WITH THE SUPPLY VOLTAGE [208-245+
maodels anly),

Instrument ds energised by switch 12 (Fig. 3) on front panel, meter llumination will
come on immoediately,

While 0 monitor loudspeaker and cutput stage are built inte the Ferrogeaph, if required
the signal can be heard wsing headphones or an cxternal amplifier and loudspeuker, Plugging
into the sutput socket autemutically disconnects the Internal speaker from that track.

The sensitivity of thas amplifier can be quite low, as the output from the Ferrograph
i approximately | volt from a normal recording, ie., the “plck-up™ terminals on the wsual AC
MAINS ONLY rudio set could be used. Ordinary flex can be used for the connection between
Ferrograph and external amphifier, and no loading resistor need be weed, Indeed, to maintain
the full outpur and the best pessible frequency response, it is deddrable that the iaput
impedance of the external amplifier should be not less than 20,000 olims, This of course, is

W e gl
fﬁ_r F |. LL II ¥ 'Ii]
P b " ouTPUT L

- S
kY iy ol

*Auxskr. =

'.f) ® (e R .!!Fslﬂpura f@

FUSE ERASE LINK
240

E ?\é: : 0 @

AC MAINS VOLTAGE . INFUTI
LOWER TRACK UPPER TRACK

Figg, 1. MEAR FARMELS
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well below the usual figure for practically all amplifiers likely 1o be encountered, I head-
phonies are used however, these may well be below 20,000 ohms, but due to their basically
limited frequency response, the foregoing may be disregurded, Use only one mains “carth®
lead for both equipments, to avoid the possibility of hum due to an "earth loop™.

2. TO LOAD

Main function switch knob (E, Fig 2) must be In one of the “fast wind" positions, Open
the head cover (K), drop tape between heads, pressure pads and capstan, and position over
left hand guide ond between right hand guide and auto stop arm as shown in Fig, 2,

Fasten the free end of the tape in the empty spool by depressing the red locking lever
at the hub and inserting the tape in the opening between the green and grey sections, Take
up any slack by rotating the reels, close the head cover and turn the main functions switch 1o

the operation desired.

$TOF BUTTOM (B}

RECORD LOCK BUTTOM (€]

STARTING BITTOMN &
FALLME CONTROL 1D}

AN FUHETION S TEM (1] \

TuRrE COUMTER |F)

AUTO LTOR ARM [H)

ADIUSTARE TAPE
GRS ()

MLAD COVIR (K)

HE&D HEIGHT LEYER (Qf

FLATRACK HEAD ALBGHMINT
COMTHOL (L]

(e e e e e _ N
1@1: ﬁ% T.nil;%;f-%/\::-ifu iﬂﬂ.i@: @®
e T oo

FiG, X
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3. TO RUN

Select the operating speed required, by the lever knob (A) on the tape deck, check that
knob 3 on the front pancl (Fig. 3) is set to the same speed otherwise the starting button (1Y)
will not “hold in"* when pulled towards the bottom left hand corner of the contral pancl.

Pull kaoh D wowards the bottom of its slot, (where it will lock in), w0 start,  Stop by
momenterily depressing the button on the control panel marked “FRESS 5TOP™ (1),

DO NOT ATTEMPT TO CHANGE THE TAPE SPEED WHEN RUNNING AND
NOTE THAT, ALTHOUGH THE MAIN FUNCTION KNOR MAY RE TURNED
FROM WIND ON TO WIND BACK OR VICE VERSA WITHOUT STOPPING, THE
TAPE MUST BE STOPPED TO SWITCH TO RECORD OR PLAYBACK,

Il the wpe s catching either reel cheek it can be adjusted to run clear by moving the
bobbin guides up or down. Unlock them by twinting top anticlockwise, screw up or down
spindle as desired and relock by screwing top and bottom together,

4. TO PLAY BACK

4.0, Single channel upper track (standard}

Check that the front panel controls are as follows,

Knebs |, 2, 5 6 and 10 fully anticlockwise, i.e., at 2ero. Knob 9 advanced to say 5

on scale,

Switch 3 to desired tape speed and equalisation.,

Swiatch 4 1o “TAPE".

Switches 7, B and knob 11 are only effective when recording, and can be in any
position when only playback is envisaged.

On starting the tape transport, sound should be heard from the internal loudspeaker,
and knob % should be adjusted to give the desired listening level.

If required, an external amplifier could be plugged into the upper track ourpur jack
at the rear of the Ferrograph, and knob % adjusted in conjunction with the external amplifier
gain control.

4.2. Single channel lower track

Except for special applications it will probably be only on rure occasions that this
facilicy by itself is required ; however it is only necessary to observe the same procedure as
for upper track playback, cxcept that knob 9 will be turned 1o zero and knob 10 advanced.
If required, the lead to the external amplifier should be transferred to the lower track
output jack.

MWoTE i=On hall' track recorded tapes made on o standard recorder such as the
Ferrograph model 631, the lower track will be heard backwards if it is amempted to replay

it a5 above, The correct procedure is to invert the recls and replay it through the upper
track channel as i done on a standard instrument,

13



4.1. Simultancous twin channel recordings, €., Stereo

For this of course external amplifices and loudspeakers will be required and should
Ibcdi-nnm:t::l (without mains earths of their own) to the upper and lower track output
pcks,

Taking first a pre-recorded half track stereo tape,

Arrange the loudspeakers av the recommended spacing given by the tape manu-
facturers. (If none is mentioned, 7 to 10 feet apart is the usual distance).

On the model 634, check that the monitor head lever, (Q in Fig. 23 i fully forward,
f.e., hend is in “down™ position,

Check panel controls,

Knobs 1, 2, 5, 6, at zero,

Konobs & and 10 advanced to say 5.

Switch 4 o "TAPE" position.

Run the tape, and adjust knobs 9 and 10, together with the external amplifier gain

contrals, to the desired eutput level. 1 no external amplificrs are connected, both signals
will be heard “monaurally” on the internal loudspeaker,

NoTE t=If the external amplifiers have exacily the sume amplification, a balanced
output should be obtained if knobs 9 and 10 are set to the same dinl reading. This will
apply ever most of the scale but slight Individual sdjustments may be necessary for
optimum balance,

44. Model &34 Only

For playback of half track stereophonic tapes as above, the playbuck head should be
in the “down" position (head lever Q forward).

For the replay of quarter track tapes the operation and the control settings will be
identical but the playback head should be in its “up™ position (head lever Q@ back). At
the end of a quarter truck stereo recording the tape Is reversed and played back (as i
normally done with half rack mono tapes). For monaura] quarter track recordings,
the nermal playback sequence of the four tracks will be the same as the recording sequence,
the usual order being given in Section 6.6.1.

5. TO REWIND

Set the main function switch to the wind back position, next to record, The automatic
stop arm will retract from the wpe and s therefore inoperative when fast winding, so that it is
advisable to remain in the immediate vicinity of the instrument during this short operatien.

Start the mechanism in the usual way when the tape will be rewound at high speed. 1f
the playback gain controls (knobs 9 and 10) have been left advanced, o high speed garbled sound
will result ns the tape passes over the monitor head ; this is often useful for cucing or place
location on the tape, but if undesiced one or bath knobs should be returned to wero,

The indicator clock will slowly return 1o the reading it had ot the commencement of
recording or playback and at this peint the rewind may be stopped by depressing button (B).

14



If the instinl podnt is overrun the direction of the ape run may be reversed without pressing
button (B). Simply turn the main function knob o the other wind position when the tape will
slow down and reverse direction.

6. TO RECORD

A characteristic common to all recording is that the erasing head on the instrument will
be operating throughout this perticular process, [t is not necessary to load with virgin tape—
any recl containing unwanted recordings can be used. The old recording, on the track in opera-
tion, will be removed as the new programme material is applied, but the other track will be
left unaffecred.

8.1. Single channel upper track {microphone)

Model 634 only. Head lever (Q) in back (head up) position (APPLIES FOR ALL
RECORDING).

Plug microphone into input 1, UPPER TRACK, jack on rear pancl.
Check that the front panel controls are as follows (—

Knobs 1,2, 5, 6, 9, 10, are o1 zero. These settings pre-suppose no monitoring of the
signal us in general, it ix only possible 1o monitor microphone recording off the tape with
heasdphones.  IF the internal amplificr and speaker are used, acoustic feedback occurs
in the form of 0 continuows how!l, I headphone monitoring i desired o pair of hendphones
(impedance—any value 300—4,000 L) should be plugged into the Upper Track output
socket. Knob 9 should then be advanced to approximately “8" on its scale,

Konob 3 wo speed devired.
Switch 4 to “TAPE".

Enobh 7 and swich B tw "UPPER™ (IMI'ORTANT (—NEVER OIERATE
SWITCH 7 WITH THE MAIN DECK SWITCH ON "RECORD", OTHERW'ISE
THE RECORD HEAD WILL YERY LIKELY BE POLARISED, NECESSITATING
THE USE OF A HEAD DEFLUXER.)

Press the record lock button {C in Fig. 2) ot the same time trning the main function
switch to RECORD and set needle of peak level meter to zero by knob 11,

It in useful at this juncture to set alse the turns counter (F. Fig, 2) w zeroe by means
of its centre knob, so that the tape can be wound huck o this point after recording.

With the micrephone working {speech or musie, ete., played into it at the level which
will be used), advance knob 5 wntil the meter needle i swinging up w 8 on its scale,

Suart the tape transport,
Adjust the monitor hendphone level (il used) by knob 9.

15



After recording, stop, reconnect the external amplifier if necessary, wind back,
and turn main function switch to playback.

8.2, Single chunncl lower track (microphone)
Plug microphone into input | LOWER TRACK, jack on rear panel,
Check that the front panel controls are as follows :—

Knobs 1, 2, 5, 6,9, 10, are at #ero,. For monitering, plug headphones into OUTPUT
LOWER TRACK on rear panel and advance knob 10 to, say, 8 on its scule,

Enob 3 to speed desired.
Switch 4 o “TAPE",
Knob 7 and switch 8 w “"LOWER™,

The procedure then follows that for upper track microphone recording except that
knob 6 is used 1o sct the recording level.

When playing back, regulate gain by knob 10,

§3. Single channel upper track (radio or gramophoae)

MNoTt (=The following instructions relate to radios and gramophones made o work
on AC MAINS ONLY. In genernl, AC /DC apparatus must be approached with care,
as cither cxtra capaciters in the leads, or an isolating transformer, are usually required,
and the unskilled are advised 1o leave this w o qualified vechnician.

Most radio sets have extension speaker sockets brought out at the rear which provide
a uscful take-ofl point for a signal. The connections. from these can be made by a length
of twisted fex to an unsereened juck plug.

Check that if one of the external sockets is connected to chassis, the lead from it
connccts to the body of the jack plug. (The longer connection blade under the jack cover).
A better method, but one involving seme knowledge of radio set circuitry, is to take the
output for injection into the “Ferrograph', immediatcly after the receiver's detector
stage, This avoids uwsing the recciver’s output stages, which are unnecessary so fur as the
Ferrograph s concerned, and avords the distortion and hum sometimes assocaied with
such stages.

Here, the signal will normally be of lower level, and may be tken into the INPUT |
socket of the recorder if adequate guin is not provided at INPUT 2. This might also
apply in the case where o tuner unit is used instead of o complete set, the main criterion
being that if knob | is turned to a seale reading of 10 and peak bevel is not attained on the
Meter, it is necessary 1o change the lend over wo INPUT 1, reset knob | to zero and advance
knob 5,
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Similar considerations apply to recording from gramophones, and it is always beter
to take the signal from an wssociated amplifier or pre-amphifier (because of the tone controls
provided) rather than direct from the pick-up, and it should be neted that although many
crystal pick-ups may be connected via o serics resistance of approximately 630 K LU (o
input 2 on the Ferrograph, magnetic types will always require frequency response corsecs
tion, & recommended by the pick-up manufacturer,

For cither radio or gramophone recording therefore, the procedure 8 (=
Conneet to input 2, UPPER TRACE.

Check that the front pancl controls are as follows j—

Knobs 2, 5, 6, 10, are at zcro,

Knob 3 wspeed desired.

Knob T and switch 8 1 "UPPER™,

I'ress the record lock button (C) at the same time turning the main function switch
e "RECORD™ and set the necdle of the peak level meter to 2ero by knob 11,

With the radio or gramophoene working, advance knob 1 until the needle s swinging
to B on its scule, If now, knob 9 is pdvanced and switch 4 set to "ORIGINAL", the signal
will be heard before recording. Mote counter (F) reading.  Start the tape running, and
change switch 4 w “TAPE", when the signal will be heard off the tape. In this way a
check can be made of the quality of the original and recorded sound.

After the recording, stop, wind back w the orginal counter reading, and turn the
main Munction switch o playback,

For LOWER TRACK recording the same procedure would apply except that the
pancl knob settings would be :

Enobs 1, 5, &, 9 at zero.

Knob 3 to speed required.

Knob 7 and switch B 1o "LOWER",

Adjust recording bevel with knob 2 and monitor level with knob 10,

Plug signal into input 2 and if necessary change over externul amplifier to sutput
LOWER TRACK.

84, Sterco (both channels together)

It should be noted thar, when they are recorded simultancously, the *“crosstulk'
between channels is of the order of 40 dB, This is adequane for steren, bu if it is attempied
to record two emdirely differemi signals at the same time, some breakthrough between the
trucks might be sudible. Recording the sume signals one at & time, (knob 7 on “upper”
of “lower"), gives negligible crosstalk because no bias is then present on the track not
being recorded.

17



841, Sterco recording (microphone)

This requires two separate microphones or o special two unit stereo microphone,
With the former, results will vary with the scparation and angle of the individual
microphone heads (if ribbon type), and usually some experimenting will be necessary.,
With the sterco microphone, the only variable 18 the positioning of it relutive o
the sound to be recorded, the other factors being pre-determined.,

Ta muke a recording, the procedure is similar to that described for single channel
waorking, except that both tracks will be working together.

If headphone monitoring s envisaged, each carphone should be connected
scparately to each ourput juck on the rear puncl.

The panel controls should be set initially as follows :
Knobs 1, 2 at zero (ulso 9, and 10, if no monitoring,
Enob 3 1o speed desired,

Switch 4 1o "TAPE",

Knob 7 10 "STEREQ",

Presa the record lock bunten (C) ot the same time turning the main function
switch 1o "RECORD™ and set peak level meter to zero {check with switch B on
UPPER and LOWER).

With the microphone working, and switch 8 on "UPPER", advance knob 5
until the meter is swinging o B on its scale.

Set switeh 1o LOYWER and advance knob & for the same pesult, Mote counter
{F) reading and start tape running.

8.4.2. Stereo recording from dise

Ohce again, most of the notes concermng disc recording on single channel apply,
use twio external amplifiers and speakers for monitoring, and SWITCH 4 will compare
"ORIGINAL" and “RECORDING™ on both channcls, If no external amplificrs
and loudspeakers are used, both signals will be heard “monaurally™ on the internal
loudspeaker.

8.5, Special Applications

It is recommended that the preceding pages are studied before any of the following
applications are attempted, as in general, they are combinations or simple variants of
standard recording technigues.

6.5.1. Recording two signals simultancously on onc track (mixing)

The first important thing is to note that one signal must be 35 mV (or more)
and the other between 2 and 150 mY,
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Onoe suitable signals are available it is simply a mater of imjecting the lurger
inte INPUT 2 and the smaller imo INPUT 1.

Consldering the upper track, set the recording levels of each signal independently
by means of knobs 5 and 1, turning one gain control vo zero while determining the
setting of the other. Finally turn both o their pre-determined setting and procesd
with the recording in the usual way.

8.52. Playing back on one track and recording on 1the other

Thin is done by combiming the instructions for single channel playback and
recording on different tracks, and it is possible 1o copy & recording from one track
to the other by linking its output with the input 2 jack of the other track by o double-
ended jack plug lead. (can be ordinary flex).

This can be applied to pare. 6.5.1. using one previowsly recorded track as one
signal and say a microphone as the other.

8.5.3. Echo effect

An echo effect may be obuained by connecting, say, the upper track OUTPUT 1w
the upper track INPUT 2. The signal source o.g. 8 microphone, would then be
plugged in INPUT 1. It is of great assistance in setting the controls if a poir of
headphones be alvo connected across the OUTPUT, i, in parallel with the lead w
INPUT 2. Now proceed ga for o normal single channel recording with headphone
monitoring (Para, 6.1.) but slewly advance knob 1, which will bring in the echo.
It will be found that o careful sdjustment is required to avoid multiple echoes or even
fecdback intability which occur with too great a setting of knob 1.

Changing to the slower speeds will give a greater delay in the echo,

6.8, Model 834 Only

As stated above, for monitoring off the tape while recording on the Model 634, the
playback head should be In the “up™ position (head lever Q back), The operation and
the contral settings will be the same as outlined for the Madel 632 above,

8.6.1. Mono

Controls and operation are & outlined for monaural recording above, but
attention should be paid to the sequence of the four tracks on the tape. They are
numbered from the top — 1, 2, 3 and 4 — and the wniversally accepted recording
sequence s ] =4 = 3= 3,

This is obtained by recording on UPP'ER on Side A of the reel {Track 1), At
the end of the reel reverse the tape and record on UPPER on Side B (Track 4).
Again ot the end reverse the tape so that it is now back to Side A and record on
LOWER (Track 3). Finally reverse the tpe and record on LOWER on Side B {Track 2).
This arrangement is shown In Fig. 4.
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At the end of the recl, recording tracks | and 3 on Side A, the ape should be
reversed and tracks 2 and 4 recorded on Side B,

6.6.3. Special Applications

The specia] effects of the Model 632 can all be done on the Model 634 provided
thiit the playback head is in the “up" position.

Should it be required to make a monaural tape on the Model 634 for plavhack
on a Model 632 or other kalf track recorder, the recording should be made on trocks
1 and /or 4, then the tpe run through on record with all gain controls at zero, crasing
track 3 and /or simularly erasing track 2 (if track 1 is recorded on stereo with lower
track controls at zero, track 3 could be crosed ax the same ume, and then rack 2
erssed when recording track 4), 1f this s not done, on playing track 1 any signal
on track 2 will also be heard and on track 4, track 3 would also be heard,

7. ERASE LINK

At the rear panel of the instrument will be found a small shorting plug in a socket marked
“ERASE LINK". This has o two-fold purpose,

Firstly, by the removal of the plug, it ensures that the recording cannot be nccidentally
erascd, This it does by severing the connection between the erasing oscllater output and the
deck. 1t will be found of great value where the recorder is to be used by the relatively unskilled,
for the purpose af repetitive playback anly of valuable recordings.
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The second function of this link is to provide o means of interjecting spoken commentarics
into cxisting recordings without the clicks and sudden discontinuities which usually occur
when this is attempted by merely turning w0 “Record™, interjecting and switching back to
"Playback”.

The object of the present system i to provide o gradual but complete fade out of the
previously recorded maoterial, o smooth insertion of the new material, followed by a gradual
restoration of the original. This i achieved by plugging into the erase link socket o new plug
which is connected by twin leads w a wirewound, approximately 2,000 ohm rheostat of 4 wartts
dissipution and with o logarithmic characteristic, (Available from the Company on request),

Having carcfully noted by time interval or scale marking, the positions at which the
interjection s required, this variahle resistor is set to the maximum resistance position and the
instrument turned to “Record™, The new recording level is set and the tape started, but
running in this way no crasure or recording takes place.

As soin 08 the approprte padnt s reached, the variable resistor is slowly rotated 1o s
#erd resistance position, At this poing, both the erase and the bias will be fully operative, the
old material will have been faded out and the new can be inserted. When finished, the resistor
should be slowly rotated once more to its muximum positon.

By leaving the gain control at zero this methoed can be used to cruse unwanted portions
of 0 recording in an unobtrusive manner, or to remove any “clicks" which hove occurred at
cither end of a recording,

8. PAUSE CONTROL

If during a recording it is found necessary to stop and start the tape several times, it may
be noticed that unless the gan contral s returned to 2ero cach time, o slight click s put on the
tape at cach stop and sturt, Normally this i of little consequence and can be ignored, but if
necessary it can be eliminated by the pause control action of the start koob, With the starter
bar held on clectrically, pushing the start knob towards its off position also moves the pinch
roller out of engugement with the capstan and thus stops the tape drve, If ot the same tme
this knob is moved to the right, it will lock in positien. Tt will spring back i moved to the left,
or if acosdentally beft on when the starter bar s released.

5. EXDLESS LOOPS

The “Fereogeaph™ finds many applications in science and industey where special problems
present themselves. Some of these do not require long recording sequences in the normal way
but instead, an endless bund of wpe for continuows presentation of data of for continuous
recording, A loop of o few minutes duration is wsually adequate in such circumstances and
the cassette attachment about 1o be described (which is an optional extea) caters for @ maximum
of 4 minutes ot 7-5 in sec. or & mins, ot 375 in fsec. Under the continuous recording conditions
referred 1o nbove, any activity capable of translation into an clectrical phenomenon within the
frequency and phase shift Emitations can be monitored, so that the last few minutes are always
on record. In this way the instrument can be made to act as a memory loop and if necessary,
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s memaory can be shortened to & mater of o few seconds, Monitoring for fault conditions is
an obvious application of the facility, an immediately a fault oceurs it can be arranged that
cither manually or gutomatically the deck is shut down so that afterwards on playback, the
conditions leading up wo the establishment of the fault can readily be traced.

When making the conversion to endless loop operation, the take-up and magusine motors
must be dnconnected 50 that they do not revolve. This can be done by breaking the link
between the tags marked 0 & 5 on the rear tgboard of the deck behind the take-up motor.

Belore hinting to the deck it will be necessary to lond the cassetie with the required amount
of tape. It is not wise to exceed the maximum running time so, bearing in mind that at 7)
i wec. the tape velocity is 37} . ‘min. and at 3] in 'sec. 18] ft. 'min., the appropriate length
should be cut from a reel of well aged ACETATE BASED nape, On no sccount should tapes
with either I'VC or POLYESTER (MYLAR) backing be used, otherwise sticking and binding
between the turns in the cassette will occur.

T'he three screws and their spacers around the periphery of the cassetie should be removed
und the small peg inserted in the way shown in Fig, 5. The start of the tape should be passed
from the outside through to the inside of the cassette over the fourth roller counted in a counter=
clockwise direction from the peg, and the winding should proceed in a conventional “coating
inside” manner over the peg, the purpose of which is to ensure that when it is removed, the
tape is lelt very loosely wound, It must of course be removed before any attempt s made to
operate the equipment and the peripheral spacers should also be repluced, The illustration
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shows the cassette being wound on o conventional cine-film winding attachment which provides
8 convenlent means of carrying out the operation. After winding, the ends of the tape should
be spliced together, leaving a loop of approximately 18 inches,

In operation the tape will be pulled out of the inside of the cassette and by virtue of the
imter-turn feiction, the whole mass of tpe will revolve ensily on the anodised surface and the
pollers, and wind nself again on the outside.

The cassette is attached by means of captive screws to the hank bushes riverted o the
deck under the magurine reel. Fig. 6 shows it in position. As there should be little or no
tupe tension between the capstan and the cussette when the endless loop is running, the auto
stop cunnet be used. To stop it swinging back and preventing the start button holding in, a
small clastic band () inch) should be looped under the lower check of the right hand bobbin
tape guide {f.e. between it and the deck) and over the post on the end of the arm.

When first run after loading on to the instrumaent, the winding tension will adyust sself
automatically to the correct inter-turn friction und the length of the [ree loop will vary secord-
Ingly. MNormally it will increase in length as the tpe tightens up and after the tape his been
running {or some few minutes, the tpe can then be pe-spliced ot the orsginal join o bring
the free loop within the confines of the deck. It must not be made too small a5 otherwise
the tape may bind in the cassette, Fig. 6 shows o typicl loop in operation.
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Where the loop s being loaded with previously recorded maternl, obviowsly the leagth
cannot be shortened haphazardly and therefore to take wp the loop length, the splice must be
undone and further turns taken round the cassctie before re-joining.

1. CARE AND MAINTENANCE

Lintle actual maintenance is necessary with the “Ferrograph™ beyvond the periodic removal
of dust and dirt from the head assembly. After a time a deposit from the tape will form on
the working surface of the heads and unless removed, may impair the frequency response,
T'o reach the heads it is only necessary to open the head cover box. A small brush is provided
for the cleaning operation and it should be gently used. It is best applicd while the pressure
pads are deflected to their full extent with the fingers, the gate mechanism of course being open,

The record and reproducing heads are very vital parts and their working faces should be
treated with great care. After a time they will sequire o high polish, and this is @ very desirable
eondition to be maintnined, MNever allow any abrosives to come into contact with the head fices
and never approach them with steel tools which may have become magnetised, Furthermore
never attempt to remove the cylindrical cans of the heads themselves, as the gap setting or
the alignment of the head faces may be upset with serous resules.

The capstan also requires great care 10 sce that its surface remans undamaged, Here too
tape coating material and dirt may accumulate causing “wow™, or the tape to pull but weakly,
Mew tape quickly leaves a fine deposit so that periodically, or whenever it is suspecied of
causing poor tape transport, the capstan surface should be wiped with a dry cloth, 17 allowed
o accumulate for oo long, 8 VERY LIGHTLY damped cloth may be necessary.

Do not carry out this operation with the capstan running an there s grave danger
of the cloth becoming ¢aught and causing damage to the capstan,

Al rotating parts of the tape deck are fined either with self oiling bronze beanngs or
grease packed ball races, The latter require no regular uttention and the former should run
for approximately 1,000 hours before any oil need be gpplied. To do this, o few drops of
Shell Tellus Oil 27 should be introduced into the top and bortom bearings of cach reel motor
with a suitable "deopper’, 1aking great care not to splash either the bruke shoes or the wdler
wheels, 17 difficulty is experienced in obtaining this particular oal, it can be supplied in o small
I,!ﬂ-l'l[l‘il'l-l,‘!l' B A I.L'-L'I..".'n-."lﬂ-l':.'.

Norn =—As hinging up the deck causes the rear 0 be lowered into the cabinet, the deck
should not be raised when using reels with an outside diameter of greater than & inches,

If necessary due o excessive nome or stiffness, a trace of oil can be applied from time to
time to the sliding members of the gate mechanism wnd the pinch roller bearing, but under
no circumstances should ol or grease be allowed to come into contact with the neoprene face
of the capstan,

Adjusters have been fitted 1o the reel brake shoes 10 that any unbalance in the reel braking
can be compensated, The brakes are self wrapping in one direction and are arranged so that
thas is the direction in which the reel B unwound. Consequently this reel has the greater
braking wrgue applicd and tape spillage s prevented, Should there be any overrun, or should
the recls take an undue time o come to rest, the screw of the approprinte adjuster should be
undone and moved away from the recl spindle to increase braking torgue, or towards it to
reduce it
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TECHNICAL SECTION

The following pages ure entirely technical in nature and devoted to o description of the

main design features together with test and alignment procedures in case of need.

DESIGN DETAILS
11.1. The mechanical unit

The mechanical umt B wholly contained on the hinged top deck of the instrament,
Three motors are employed, One, running counterclockwise when encrgized, takes up
the rape after having passed through the capstan assembly ;| the second, running clock-
wise when energized, rewinds the tape after recording, During the record and playback
functions this motor s partly energized to maintain o small back tension on the tape,
The sole function of the third motor is to drive the capstan and vwheel assembly, It
ia @ split phase capaciver type induction metor which wfter reaching ity synchronous
speed is insensitive to small changes of applicd voltage or load, and it speed therefore,
within certain limits, is controlled only by the frequency of the mains supply.

This mator, running clockwine viewed from its spindle end, carries a stepped pulley,
agninat each step of which a neoprene rimmed idler wheel drives a heavy flywheel.
Rigidly coupled to this Hywheel is the capstan proper which has o bruss bush to which is
bonded the leaded neoprene traction surface. No regular lubricution is necessary for this
assembly and the capstan motor as both use grease packed ball races, those on the laner
being seated in specin] neoprene mounts,

Three separate heads are used on the models 632 and 634, being the sterco erase
head X4, the stereo record head X5 and the sterco plavback of monitor head X6, On the
model 632 these are all half track, on the model 634 they are quarter track (See Figa.
15 and 16},

The erase head s mounted rigidly on the base plate but small shims wre usually
employed underncath for exact sdjustment of its height.

The record head is screwed 1o a4 small plate which pivots on twe cone pointed screws
on its centre line, one ot the front und the other o the rear. These screws fit into upped
holes in the plate and are fixed by 6 BA locknuts ; they are used to determine the height
setting of the record head, The plate and head may be rocked over o small angle by a
screw in the front right corner. This is 1o ensure that the gaps in the upper and lower
track sections of the head ure exactly at right angles w the tape path, thus falling into line
with other instruments, and guaranteeing that recordings made with it can be pluyed back
without any loss of the high frequencies which would occur If' the gaps in the record and
plavback heads were ot different angles.
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The playback head X6 is mounted on a diecast body which is lso pivoted 1o permit
its gap alignment with the tape. The relevant adjusting screw has a large knurled knob
and s locoted to the left and rear of the head. On the model 632, the playback head
height is fixed by shims fitted undernenth. On the model 634, o special mounting is
used fitted with o lever, and by moving this lever forward, the head may be lowered by
approximately 0035 wo align {in the horizoninl sense) with half track pre-recorded tapes,
the vertical gap alignment remaining wnchanged. The relative positions of the heads
and the track dispositions are shown in Figures 15 and 16 and it should be noted that
while the model 632 will erase both half and quarter track wapes, the model 634 will erase
only part of a half track tape at one operation (Sce Section 6.6.3.).

To the right and rear of the head assembly s pivoted the arm of the automatic
stop wwitch ; at the end this hos a short verticn] rod which rests lightly across the tape
between the right hand bobbin guide and the reel centre. When the supply reel is empey
and the end of the tape comes ofl, or if the tape were to brenk or the ke up motor stop,
this arm swings over under light spring tension and by means of a simple switch under the
deck shorts out the selepoid (L1}

During the fast winding operations the arm of the auto stop is sutomatically pulled
chear of the tape and is therefore inoperative, but us winding on and back are of short
duration and invariably under supervision the action of the auto stop is then unimportant.

Sturting and stopping of tape transit i sccomplished through the main operating
bar (Fig. 7) the knob of which protrudes through the small panel at the lower left of the
deck. Pulling this arm diagonally towards the front of the equipment operates the main
motor switch (SW4), across which s a capacitor (C2) for imterference suppression, and
ut the same time pulls the brakes off the reel brake drums, This arm is held in the "on™
position by the hold-in solenoid (L1} which i energized by rectified current from the
specaal valve heater supply from the mains transformer, T'o stop the pe transport this
solenoid s shorted by the push switch (3%W3), or by the contacts of the aute stop
switch previously referred o, thus allowing the arm to return under its spring temsion, Thas
switches ofl the motors and applies the brakes o the reel drums, The speed change
switch on the mpe deck and the equalisation switch on the amplifier pancl are also
connected aeross the solenold in such o manner that unless the sume speed is set on cach,
the solenoid will be shorted and this prevents making a recording with the wrong pre-
emnphasis (equalisation). The brakes are so arranged s to have sclf weapping propertics,
that i to say that they have their maximum effect on the reel which is being pulled and
very little on that which is energized. During rewind therefore a much greater braking
wrque is upplied to the mke up reel so that spillage of tape i avoided, and similarly during
“wind on" and normal running to the magezine recl.

The main operating arm is also linked with the capstan pinch roller and the ldler
wheel of the flywheel drive, so that these are only brought into engagement with their
respective rolating parts when the mechanmm i "on™, This has been done o provide an
instantaneous start and stop of tape transit, and also to prevent the temporary appearance
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of indentations in the neoprene parts which may be caused i these members are left in
engagement under spring tension for prolenged periods, On switching off, these members
nre knocked out of engagement,

The change of connections of the heads and motors necessary during the various
operations is carried out by the ceramic wafer switch [8%W1), One wafer of this Inoks
after the motor supphies whilst the lower controls the oscillmor HT sopply and the feeds
1o the record head, Linked o this switch by o cam arcangement is o lever which deflects the
pressure pads from the heads, and the pinch roller even further from the capstan, during
the fast wind eperations. The cam fwsell Is interlocked with the main operating bar so
that the main function knob cunnot be turned when the tape is running on record or
playback. It can be turned however between rewind and wind on without stopping the
tape, As the pressure arms and pinch roller are withdrawn In the "wind™ positions of
the muin function knob, it is then that loading the tape should be carried out, A record
loscking device is incorporated into the knob such thar a small, spring leaded carch engages
with n recess in the knob, stopping it from rotting pust Wind Back, By pressing the
buttom, this catch is depressed and the knob will rotate. The catch has o sloping rear face
50 thit it is not necessary to press the butten when turning from Record,

Most of the connections from the deck are taken down through o pair of multiway
cables ending in octul plugs and sockets which engage with similar plugs and sockets on
the amplifier and power unit, The exceptions are the two leads from the stereo playback
head (coded green for lower track and red for wpper), the two leads for the stereo recond
head (eoded yellow for lower track and black for upper) and a lead carrying bias supplics
which plugs into the power unit chassis,

11.Z. Power supplies

A Tull theoretical circuit s given in Fig. 17, With regard 1w the actunl wirdng, all
models are the same except for the primuries of the moins transformers TR and TR4
but due 1o the different mains voltages for the various types, the motors and swociated
capacitor and resistor have different designations.

As will be seen from the circuit diageam, valves in the firsg, fe low level, stages of
bath playback and record pre-amplifiers, (V1, 2, 4, 6, 8) hove their heaters fed with DG
to reduce possible hum generation 0 a minimum. Valves avsociated with the oscillator,
peak level meter and output stages, being less critical in this respect, have AC heater
supplics.  Drirect current for the valve heaters I8 obtained from a pair of silicon rectifiers
MR2, ME3 in an orthodox full wave circuit and smoothed by RE2 and C50, ending at
1246 volts which can be applicd directly 1o the double triodes,

The ape deck solenoid, in series with o 100 ohm resistor (R77), 18 also connected
peross this DO supply with one end of the solenoid connected to chassls, When the stop
button on the tape deck, or the aue stop is operated, the selenoid is shorted out and R77
prevents o short ircuit of the DC power supply,
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The valves V'3, V5 and V7 have their heaters (6 3% connection) wired in series across
one hall of the 19-0-19 volt AC secondary, whilst V9 plus a series resistor R84, and the
two meter Uluminating lamps LP1 and LIP2 plus their series resistor R90, are across the
other hall,

The 250 vols DC for the pre-amplifiers s supplicd by a solid state rectifier
(MRA) in a bridge circuit across the HT secondary winding of the mains transformer, It is
smaathed by resistors RB3 and R96 and capacitors C12, C51 and C49. The HT supply
for the oscillator and meter valves is taken off before the smoothing reslsor,

11.3. Erasec and Bias supplies, Oscillator

The bins und crase voltage is generated by a double triode V9 located on the power
unit chassis, The circuit is that of a conventional push pull oscillator with the primary
of the coil L4 tuned by capaciters ©54, CA6, €53 in series, One side of the secondury of
L4 is connected to chassis and the other (output) side gocs via the “ernse link™ SK7 o
the truck selection switch $W9, The pole of the switch section to which it goes also has
connected to it 4 varinble resistor RB6 marked “bias equalise™, The other end of this
resistor goey 1o another switch section which connects it to chassis in the upper or lower track
{mona), but not in the sterco, position of the switch, The function of REA therefore is 1o
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compensate for the reduced load en the oscillator and maintain the bias voltage at its correct
vilue when cach wrack is recorded independently,

In order to avoid circulating currents leading to some degree of cross coupling, both
leads o the unused section of the erase head X4 wre disconnected when recording single
track, It was [ound necessary though o disconnect only one lead of the bias supply to
the unused track of the record head X5,

T'o assist in tracing the bias and erase feeds, it may be stated bricfly that the upper
track bins supply is from 5W9 via K80 and pin 4 on '8 and SK8 then through 1ag 3 on
the deck, C4 and to the UT winding on X5, the other end of this head winding being
permiinently connected to ground.

The upper track erase head section is supplied vin C#4 and pin § ('8 and SK&) then
from tag 2 on the deck 1o X4, The other side of the winding is led via deck tag 1, pin 8
on SKH and P8 to 59, where it is switched 1o chassis in the upper track and stereo, but
left disconnected on the lower track, positions,

The bower truck bins supply is vin RA7, SK6 and P6, deck tag F oand C3 to the LT
winding on X5,
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The lower track erase supply goes aguin vin SKé and P and deck tug E to one end
of the winding, then from the other via deck tag 7 pin 3 on SK8 and '8 to a section on
SWH where it is connected to chassis on every switch position except upper track record,

1.4, Record amplifiers

The two record pre-amplifiers are situated on the front amplifier chussis, i.e. below
the control pancl, and they are of identical construction for upper and lower teacks,

Referring again 1o the circuit disgram und dealing with the upper track record pre-
amplifier, juck TK1 (or input 1) is connected directly to the grid of one triode section of
V1 and has an impedance of | megohm,

The first tricde section of Via is RC coupled to the second section VIb vis Ob and
the input | guin control K10, R1l prevents the grid of Y1b being at chassis potential
when R10 is in its minimum pesition, and B 14 performs the same function with respect
to the input 2 gain control R13, which is also connected to the grid of ¥1b. This ensures
that signuls into inputs | or 2 are virtwally unaffected {maximum variation 2 db) by the
relative positions of the gain controls, wherever these may be. KB and CI0 [rom the
wnode of ¥V2a to the cathode of V1b provide approximately 3 dB of bass boost, and the
snode load of V2o is in vwo parts K15 and K16, This is 1o provide o tap to feed o certain
amount of the signal via C9 into the grid of the playback pre-amplifier cutput valve for
the purpose of comparison with the signal off the tape (tape joriginal switch),

The H'T. supply to ¥au and the corresponding lower track valve Vb s decoupled
via R12 and C8,

From the anode of ¥a the signal passes to the recording output valve Via and also
vio the meter switch to the meter valve V5. Treble boost during recording is provided
by the resonant circudt L2, C16 across the cathode resistors of ¥3a. This is changed by a
switch to o different value for cach tape speed. The signal is conducted 1o the head van
Cl4 and 5K4, From I'4 the signal is led via o section of the main function switch to the
upper track section of the record bead X5

i10.5. Meter cliecult

Considering the meter circuit, the signal areives, vin R25 and C24, at the grid of the
first section of V5 which is connected ax a cathode follower w provide a low impedance
wource for charging C18, K25 b included so that, in conjunction with R26, the meter
sensitivity can be sct correctly, From the eathode of W5a the signal is rectified by MRI
and charges the reservoir capacitor C18, the resultant voltage {negative with repect to
chussis} being applied wo the grid of ¥5b, The peak level meter proper M1 is o ImA DC
full scale deflection backward reading milliamerer i.e. the pointer i at the right hand side
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for sero current and deflects from right to left. V5b is cathode bigsed by the resistor network
R24, R29 und R4 so that ut zero signal input 1 mA is passed through M1, and the pointer
deflects full scale which s marked as zero. Exact adjustment to this zero mark can be
made by R29, the meter zero potentiometer on the front panel. The arrival of o signal
ot the input o V5 causes a negative voltage to appear it Vab grd; reduces the anode
current and deflects the meter pointer. An advantage of this method is that the meter
cannot be damaged by an excessive signal as the effect is to reduce the current through it
to zero for apparent full scule, The meter scale, although having 10 arbitary divisions, i
substuntially lincar from #ero to ning, and "8, designated additionally by a triangle,
corresponds 1o peak recording level, The meter iv illuminated by two miniature bulbs
which alse serve as an indication that the equipment s switched on, the meter itsell
however only operates on the “record” position of the main switch, this is done by switch-
ing it HT supply on at the sume time as that for the oscillator,

116, DPlayback pre-amplificrs

As both pluyback pre-amplifiers are of identical construction, the following descrip-
tion of the upper track will serve for both,

The signal from the monitoring head X6 armves v P2 and SK2 at the primary
af the input transformer TR, the secondary of which i connected to the grid of the first
section of the double triode Y6, This triode section is RC coupled (R5), C32 and R53)
to the other, and between the two is the plavback equulisation network. This works on
the negative feedback principle f.e. part of the signal is fed back over C33, R54, R92 and
R52 to the eathode resistor R4% of the fir triode,

A sectson of SW6 s wsed to vary the resistance in the fecdback line 1o compensire
for the different recording characteristics of cach tape speed.

Using the enthode of Véa wmpped into the junction of R3] and R49 provides adequate
bius with o moderate value of R4%,

It may be noted at this point that there 15 a mner difference in the upper and lower
trick amplificrs in that the lutter has an cxtra capacitor C55, this is @ compensating feature
for the extra capacitance of longer screened leads (due o the different location of each
amplifier).

The scries resistors R1 and R74 between the cathodes of Véa and V8a are for the
purpose of cancelling spurious induced signals between the sections of the stereo monitor
head (crosstalk reduction).

Following again the path of the equalised signal in the upper wrack playback pre-
amplifier, it passes through C3, and if W7 b in the “ape” position, to the playback
guin control RS6. From there it goes e the grid of the cathode follower outpur triode
Via (half of V7). The nctual output is taken from the cathode resistor RS9 through C35§
to the output jack.
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The internal 3 ohm loudspeaker is fed via C11 from the transformerless output stage
of the miniature transistorised amplifier (OSUL) which i entirely self contuined and
normally has its input connected to both tracks, Howgever, inserting @ jack plug into cach
of the output jacks on the rear panel will automatically disconnect that particulur track.
The amplifier is powered from the negative 12 Volt supply, smoothed by C23, and will
provide approxamately 1 Watt output from a full depth recording. Under no circumstances
should the output be shorted while the recorder is switched on,

12, TESTING AND ALIGNMENT

Where a major component has been replaced st muy be necessary o carry out cerian
re-plignment of the pre-amplifier petworks, This section is consequently included for the
benefic of the Service Engincer. 1t details the whole testng and setting procedure.

It cannot be wo strongly emphasised however that indiscriminate readjustments should
not be made against these instructions without cause, as prior o leaving the factory the
“Ferrograph” will have been carcfully set up with a great deal of specialised equipment.
The fact that there may be slight discrepancies berween the readings obtained and those shown
below docs not mean that adjustments are necessarily called for,

Removal of Amplificr from Cabinet

Thix involves prising off the metal cover of the handle hinge on the front of the cabinet
and removing the four serews and handle complete. The four screws ot cach corner of the
umplifier punel should be undone, und also the two serews on cach side of the cuse holding
the croas strap behind this panel, The two deck holding bolts should be lossened and the
deck raised, when the two screws and spacers holding the input panel to the aperture [rame
at the rear of the cabinet should be removed. The mechanical linknge between the truck
selector knob on the panel and the actual switch on the power unit should be removed by
Inosening the upper grub screw (4BA) on the collir near the switch and removing the knob
und spindle. The amplificr und cross strap can now be moved. The clip holding the lead o
the power umit should be loosened and the amphfier undersides can be exposed. To remove it
entirely from the cabinet the various connections should be unplugged and the lead to the
internal lowdspeaker unsoldered.

To refit, the parts should be replaced in reverse order, but the screws should not be
tightened until those holding the carrying handle and amplifier have bren secured, and the
record switch spindle should be reconnected last of all,

121, Veliages

AC Heater Yoltage (P10 on circuit diageam between ins 2& 7) v 1Y RMS
DC Heater Voltage (I'10 on circuit dingram between Pins 3 & 7) P A

DC Yoltage scross Tape Deck Solenodd iy . oe Bed¥
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DC Volinges Associated with Valves {Record position)

YALVE AnODE | ANODE 2 CaTHOD 1 CATHODE 2
Na, (Pin 1} {Pin &) (Pin 3) (Pin 8)
Vi B4 137 06 1-1
V2 & 130 Il 1l
Vi L 36 136 32 12
V4 137 A4 11l 0-f
V5 ) 290 27 4
Vi a5 100 — 141
VT 245 245 11 11
VH L RS I+l -

AC Yoltages

245V or 110V applicd at relevent frequency, Mewsured on the appropriate AC

range of an Avometer model “8% 1000 ohms volt,

63du 6324 632K
PLAYBACK OF RECORD 634y 0344 63E
245Y S0¢ /[ 11TV 60 ja.[1 10V S0¢ 5

Voltage across capsian motor capacitor S20% IO 220V

Voltage ncross capstan motor input socket 245V 117y 1oV

Voltage across take up motor input socket . |50V 80V OV

Voltnge neross rewind motor input socket 100V 47V 47V

Measured with a valve voltmcter

fif ko /s bins volts, measored at pins of record head X5 o 14 = WY RMS

NOTE: Rear Two Pins for Upper Track (UT)
Front Two Pins for Lower Track (LT)

The correct values [or the head will be found on o small label on the underside of
the deck, generally at the centre left edge,

68 ke/s erase volts, on cach erase head secuon (pin connections the same as the

record head) 27 - WV RMS,
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122, Galn and amplifier equalisation

As the gain of the playback pre-amplifiers varies considerably with frequency (due
to equalisation) and only 1 volt is available at the output jacks, it is recommended that
simple resistive attenuators of 100:1 and 1000:1 be used for the various inputs and ot
different frequencles, The first could consist of 100 K ohms and | K ohms and the
second of 1 M ohms and | K ohms resistors,

With these attenuntors, 1-0 volts can be applicd acress them from the audio escillator
and provided the correct amenuator is used, the output will be of the same order, this can
be seen more clearly in the following table,

The tests should be done with all gain contrals on the front panel fully clockwise,
and to carry out the fiest it will be necessary to prop open the deck and to hit up the
amplifier to cxpose the underside (see Section 12).

This is necessary since the input impedances of TR1 and TR2 are extremely low
and it Is more convenient 1o menswre the gain of the playhack amplifier from the secondary
windings of these transformers instead of the more wecessible head sockets,

PosiTION OF
Pre-Amr | Arrmwvaron | Iseur Point | Frequisey] GAIN | gwipen 4 (Fig, 3)

Playback | 1000 : 1 Gridof YVéaor Via | 40 ¢y 1000 | Tape

Plaghack | 100:1 | GridofVéaorVea [ 1000¢/s | 100 | Tape

Playback 1001 Gridof Voo er VB0 | 15 ke /s 40 Tape
Record 1000 1 Input 1 Juck 1000 ¢ /s 440 Original
Record | 10051 | Input2Jack | 1000¢is | 22 | Original

The above will check the recording amplifier up to the Last stage, il this is suspect,
the output voltage can be measured at the head sockets SKA or SKS5 with the head leads
unplugged. To do this, inject @ 1000 ¢ /s signal into input 2 and advance the gain control
to reglster 8" on the peak level meter, 6 volts should then be present at the head socket.
At 15 ke s, with switch 3 (Fig, 2} on 7-5, this voltage will rise to roughly 20, whilst on
375 at 10 Ke /s it should be 25.

When the head is plugged in, the voltage developed at the head socker will drop 1o
60mY, although then the escillator valve will have 1o be removed to prevent bias wolts
masking the reading.

All the above figures, including those in the table, are avernge valwes and the readings
abtained on individun] instruments may vary somewhat from them, this applies in particu-
lar to the playback umplifier where the gain is dependent upon the setting of the equali-
sation controls,
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The following tests apply to both the 632 and 63 models, but in the latter cuse
the playback head should be in the "up"” position for all of them,

12). Head alignment

Before leaving the fuctory the gaps of both the record and playback stereo hends are
set exactly at right angles to the tape. This alignment ix done by means of & master tape
and, as expluined in the technical description, is vital both for the high frequency per-
formance of the instrument itself, and to ensure that its recordings will be fully inter-
changeable with those made on other instruments,

For these reasons, the azimuth sertings of the record and playback heads should not
be interfered with under normal circumstances, but in cases where some derangement
has occurred, the re-alignment will require a test tape carrying a constant level recording
of a high audio frequency e.g., 10 ke /s at 7-5 in sec.

This should be played back using the upper track amplificr and the playback head
nzimuth screw (Fig. 2) adjusted 1o give o maximum output, which can conveniently be
indicated on an AC voltmeter acress the output jack. Te adjust the record head aximuth,
remave the test tape and substitute a reel of standird recording tape, Inject a 10 ke /s
signal into input 1 or 2 and wren w RECORD, Set the recording level 1o HALF THE
FIRST DIVISION on the meter and run the tape at 7-5 in jsec. Now adjust the record
head aramuth by means of the feont right hand screw in the head base plate until a maxi-
mum output s obtained from the playvback head,

124, Recording level

The peak recording level corresponds to the maximum signal which can be applicd
to the recording head network for o given amount of distortion on plavback. On these
models this level will be set 5o as 1o produce not more than 3", total distortion on peaks,
The process i as follovws (=

Turn to RECORIDY, then with all record grin controls fully anticlockwise, adjust the
recording level meter nccurately to zero and inject & source of 1000 ¢/ into input 2
upper track ot a level of approximately 50 mY, Connect a wave analyser or distortion
meter to the upper track output jack and advance the upper track input 2 record gain
control until the recording level meter rends B, Run the tape at 7'5 in fscc., adjust the
playback gain control and measure the total distortion ; it should be between 2-5 and 37,
If it in not, vary the recording level to obtain the correct figure, this will then give o reading
other than B on the meter, and it will be necessary to re-adjust the latter 1o 8. This may
be done by changing the value of the resistor R26 {circuit diagram, Fig. 17,

The same check may be applicd to the lower track channe] in & similar way but of
course the meter cannot be wltered aguin if there s any discrepancy in the record
leve] [distortion relationship, however this is extremely unlikely.
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Where & distortion meter is not availuble, some iden of the total distordon can be
obtained by applying the output 1o the Y plates of an escilloscope, ot the same time
conneeting the X plates direet to the output of the audio oscillator,

Because of phase differences, an ellipse can be obtained on the screen of the cathode
ray tube and the regulurity of this ellipse used o give an indscation of the distortion
present. Some cxperience m normally nccessary o relate 3 distortion o the maodificd
shape of the ellipse, so that it is not possible to give definite guidance beyond stating that
the ellipse should only be slightly distorted on the "major axis™ parts of the curve,

125, Bias checking

If the record head has been replaced or, if after very long use it is suspected that the
hiead requires a different value of bias, a test for optimum bins may be instituted as follows:

Unscrew the tape deck holding down screws, hinge it back so that the two bias
potentiometers on the power and oscillator unit are readily accessible and prop it up n
this position, Dheuling first with the upper track, connect o valve voltmeter across the two
rear pins of the sterco record head and an AC voltmeter o the plavbock output jack or
the output of an amplifier connected to the same,

Turn to RECORD and, with the record gain controls fully anticlockwise, align the
meter needle accurately on Zero by means of the zero set control. Inject a cosstant 200
c/s wene at 8 level of roughly half a volt inte input 2 and advance the corresponding
guin control to give & level of & on the meter,  Run the tpe ot 75 in sec, and adjust the
playback guin to give o convement rending on the AC voltmeter, Now vary RA0 to obtan o
maximum output, all other pirameters remaining fived, The value of bins read on the
vilve voltmeter ot this setting of R80 may be taken as the optimum for the upper track
chunnel und the particular tape in use,

The procedure may be repeated for the lower teack, plugging into the corresponding
inputs und outputs and connecting the valve voltmeter to the two front pins of the steren
record head, Adjust RA7 (Figs. 9 and 10) for the lower track bias,

Having fixed the biss voltages, the oscillator lond equalising resistor REG should now
be sct. This i done by varying RB6 1o keep the bias voltage constant when SW'Y (knob 7
in Fig. 3) i moved from “sterea™ 1o “upper” in the case of the upper truck or *“steren®
o “lower" in the lower track bios cose (se¢ important note, Mige 15),

Mote 1—In cuses where the bias is changed apprecinbly from the original settings, it
will be necessary to re-check the frequency response curve obtained with the instrument’s
own recording. Due to the small variation in bus requirements on the mojorey of apes
pvailable, it should not in general be necessary to re-adjust the bins when different mukes
are uaed,
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12.6. Frequency Responne

An AC, voltmeter with o level response between 30 and 20,000 ¢ s e valve-
voltmeter, should be connected acress the approprinte output jfack. If an instrument
sufficiently scasitive to read the small voltages involved (] Volt) is not available, an external
amplifier with a linear frequency response can also be used, The following description
applics 10 the upper track, the references in brackets being for the lower rack. Switch 4
should be at TAPE throughout,

Ar 75 in [sec, playback a CCIR, T0j sec test tupe (FER 100) and advance knoh 9 (10)
to give & convenient reading on the meter at 1000 ¢ /s as o reference level, Adjust R54
(R66) so that the same reading i obtnined at 10 Ke /s, when all frequencies on the test
tape should be within + 3 dB of the 1000 ¢ /s reference level,

To check the overall record /playback frequency response at 7-5 in /vec, feed an audio
slgnal generator with o constant level output into input 2 and turn o record. Adjust
knob 1 (2) to give a recording level on o 1000 ¢ /s note at HALF THE FIRST DIVISION
on the meter scule fe. very low level, Start the tape running and adjust the output to give
a convenient reading on the output meter. MNow record a series of tones a1 different
frequencies between 30 and 15,000 ¢ /s and note the corresponding output meter readings.
These should all be within 4 3 dB of the reference level. I necessary some adjwstment
may be made w the high frequency response by varying the pre-emphasis, which is
effected by changing the value of C16 (C28) over o small range,

A 375 in [sec, the overall frequency response can be checked in the same way as for
75 in /sec above except that the middle frequencies are adjusted by R52 (R64) and the
high frequency pre-emphasis by altering the value of €15 (C27) slightly. The response
should be 40-10,000 ¢ /s 1 3 dB.

Av 1875 i pec, adjustment to the middle frequencies is not generally needed, but if
necessary the value of R92 (R93) could be aliered slightly. A small adjustment wo the
high frequency pre-amphasis cun be effected by varving C57 (C58), The response should
b 505,000 ¢ /v within B dB.

127. Crosstalk

This term relates to the amount of the signal on one track which Is picked up by stray
coupling, ¢t¢,, on the other. It varics, dependent upon whether both channels are recorded
together or one ot a time, being greater in the former instance, Because the order of the
crosstalk is between | /100 and 1 /1000 of the signal recorded on the other track and in the
latter (monophonic) instance can be comparable in level with background noise, some
ancillury equipment is necessary for its measurement.

In addition to the usual external amplifier, o calibrated artenuator up to B0 db and &
bandpass filter to climinate hum and hf. hiss are recommended and they should be
connected between the plavback output and & suitable AC meter,
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To measure the crosstalk with 5% (7 in Fig. 3) in the stereo position, record a 400
¢ /s, tone at peak level on the upper track at 75 in fsec. With the attenuator set to give 60
dii loss, sdjust the gain control to give a convenient reading on the meter, and leave it
set in that position,

Mow [nvert and transpose the tape recls to bring the signal on to the lower track,
Turn the main function switch to PLAYBACK and run the tape. Switch the attenuator
to abtain the same meter readings as before, when the difference in the attenuator read-
ings should be appronimately 40 dB,

For crosstalk in the single track application, turn $W0 to “upper™ and procesd
cxactly is before except that the initinl setting of the anenuator should be 80 4B, The
end result should be a Hgure of =65 dB.

If the crosstalk is worse than the stated figure, the setting of B74 should be checked
by playing hack with the deck propped vp and adjusting for minimum breakthrough
from the lower track to the upper.

Alsa, I either of the heads has w be changed, or the original assembly altered in
any wuy, the height setting of the heads should be checked to ensure that they are accurately
aligned. With the model 632 approximarely 0:010° of the upper and lower track lominn-
tions should be visible above and below the top and bottom edges of the tape reapectively
i.e., the tpe should be centrally disposed on both heads. This is most ensily checked
by pulling back the relevant pressure arm with the fingers whilst the tape is running.
With the Model 634, the playback head should be raised to the "up™ position by moving
the lever backwards, when the top edges of the luminations on the record and playback
heads should be level with the top edge of the wpe.

To adjust the record head height, slacken the locknuts holding the 6 BA grub screws
at the rear and front centre of the head, and adjust the height using a 6 BA Allen key.
Now tighten the nuts o clamp the grub-screws.

To adjust the playback head on the Model 63, slucken the nut locking the 2 BA grub
screw ot the front left corper of the diccast mounting underneath the deck, At its other
end this screw has an ecoentrically mounted pin which locates in a slot in the brass sleeve
to which the head is fixed. Rotnte this screw (usually about | turn is sufficient) till the
head is at is maximum height, when the top edge of the laminations should be at least
0-010° mbave the vop edge of the tape. Turn the grub screw until the pin contacts the
bottom of its slot and continue to turn until the wp of the liminations is level with the
top edge of the ape. Tighten the locknut to fix the screw in this position,

On the Model 632, the screw fixing the clamp behind the head height lever should be
slnckencd and the head moved to the correct height using this lever. Now fix the clamp so
that it is resting agalnse the lever, Unlock the 2 BA grub screw under the deck and rotate
it until the pin is contacting the edge of its slot and is preventing the head height lever
from moving. Tighten the 2 BA grub screw in position so that the lever is held firmly.
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After any adjustment to the record and playback heads, it i necessary to check the
gip alignment as described in Section 12.3,, and also to check that the pressure pad iy
contacting the working face of the head so as to ensure intimate contact with the tape.

128, Signal 1o noisc rotio

The unweighted signal 10 noise ratio quoted in the specification is the ratio of the
EMS noise from the crased tape plus the hum content, compared with the RMS signal
output from a fully recorded tape ploving back ar 37, distortion.

Tomensure it, the same ancillary equipment used in the crosstalk test can be employed
except for the filter, which is omitted. Record a 1000 ¢ /s, tone at peak level on the upper
track at 75 insec. With the guin control fully clockwise and 60 dB of attenuation,
adjust the gain of the external amplifier to obtain a convenient meter reading, Reduce the
record gnin 1o zero and adjust the attenuptor for the same meter reading as before, the
difference should be 52 4B or greater,

The principal factors affecting the signal ‘'noise ratio are hum and high frequency
noise. 10 the lotter appears excessive, de-polarising the record and playback heads with a
suitable head demagnetiser should be tricd first. Valves and anode and cathode resistors
in the low level stages which have deteriorated nre other possible causes.

The position of the mumetal “wing" on the end of the playbuck head pressure arm
is of vitol importance to a low hum level and normally it should net be disturbed, I
occasion demands however, the 8BA clamping screw can be loosencd slightly and the
angle of the "wing" adjusted for minimum hum with the motors running. The only
Precuution negessury in adjusting this s to ensure that the pressure pod contact arca s not
adversely affeceed.

Another source of hum may wrise in connecting up, il twoe mains “carths™ are used
(see Parn. 1) and care should also be raken to maintain a respectable distance between
the instrument, especially the left hand side where the plavback pre-amplifiers are located,
and any large power transformers of chokes which may be associated with externad ampli-
fiers, test equipment, ¢ig,

When switching on the motors there should not be too great a difference between the
hum reading then obtained and that with the motors stopped as this would indicate that
hum bucking is taking place i.e,, that some hum was being injected in anti-phase to that
arpsing from some other part of the equipment, The ebject should be to wlign everything
for minimum pick-up and in cases where a motor has been changed, reversing the mains
input sockets on individual motors can be tried,

128 Wow and [luiter

‘T'he only reliable method of checking “wow® and “flutter™ is by instruments specially
designed for the purpose. These fall broadly oo two categorics, one where the “wow™
ind “flutter” components are read together or sepoarately on meters as an RMS “wow™

46



and “futter” factor, and the other wherehy the frequency modulation component on
the recorded carrier is fod after discrimination to a high speed pen recorder which Indicates
both the peak “wow" and “*flutter” factor and its nature and frequency. In the absence of
a suitable measuring instrument, o rough guide can be ohtained by using an oscilloscepe
connected to the output s described in Section 12.4 RECORDING LEVEL.

If w 1006 ¢ s, note is recorded and monitored, the rate and degree 1w which the
axis of the ellipse changes should be observed, thereby indicating the inatantaneous phase
differences between the stable signal from the audio oscilloter and the fluctuating signal
from the tape. Some “wow" and “fAutter” is of course inevitable ; it is, as with distortion,
once again a matter of estimating the degree, and here it should be emphasiied that even
the cxtremely bow figure of 01", can be clearly distinguished on a 1000 ¢ 5. constant
tone, wherens it would be virtually impossible to detect in music reproduction.

The causes of "wow" and “Autter” are many and variows and any of the components
in the wape transport mechanism can contribute to it Bevond keeping the capstan and
pinch roller driving surfaces clean, or changing & worn pinch roller or neoprene idler wheel
in the field, it proper rectification i o task for the manufacturer, or an officially appointed
agent with full servicing facilities.
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FERROGRAPH MODELS €32H AND 8MH
These are the same as the models 632 and 634 respectively except that they operate at

tape specds of 15, 7] and 3] in 'sec and are equalised to the CCIR characteristic (35 4 sec at
15 100 jusee at 75 In general the monoal for the model 632 will apply except os outlined
below, However, when starting the tape running at 15 in fsec it is necessary to hold the start
knob on manually until the aute swop arm has ceased to oacillate. This also applies when
releasing the pause control at this speed.,

11.1 The Mechanical Unit

While the description stll applies, the capstan motor has a specia] pulley and is
fitted on & modified assembly, The idler wheel carricrs are MIP (41B0B (15 in /sec, 50 ¢ /5)
or MP 41800 {15 in /sec, 60 ¢/x), MP 4180A (7] in fsec) and MP 41B0C (3] in fsec),
The flywheel 18 MC 4178,

128, Frequency Responee

Ar 15 i see, playback a CCIR,; 35 & sec 1ot tape and advance knob 9 (10) w give
& convenient reading on the meter at 1,000 ¢ /s as a reference level, Adjust R$ (R66) so
thit the same reading b obwined at 15 Ke /s, when all frequencics on the test tape should
be within + 3 db of the 1,000 ¢ s reference level,

To check the overall record ‘playback frequency response at 15 in 'seg, foed an audio
signal genermtor with  constant level output into input 2 and turn to record.  Adjust
knob 1 (2} to give a recording level on a 1,000 ¢ /s note at HALF THE FIRST DIVISION
on the meter scale i.¢, very low level, Start the ape running and adjust the output to give
4 convenient réading on the output meter, Mow record & series of tones at different
frequencies between 30 and 18,000 ¢ /s and note the corresponding output meter readings.
These should all be within + 3 dB of the reference level, I necessary some adjustment
muy be made to the high frequency response by varying the pre-emphasis, which s effected
by changing the value of €16 {C28) over a small range.

At 75 in Jsec, playback a CCIR,; 100 x sec test tape and adjust R52 (R64) 1o give the
same reading at 10 Ke /v as at 1,000 ¢ /s, The overall response should be checked as for
15 inscc above and if necessary the high frequency pre-emphasis varied by altering
the value of C15 (C27). The response should be 30-15,000 ¢/s + 3 di.

Ar 375 in [soe, sdjustment o the middle frequencies is not generally needed, bun if
necessary the value of R92 (R93) could be altered slightly. A small adjustment to the high
frequency pre-emphasis can be effected by varying C57 (C5R). The response should
be 40-10,000 ¢ /s - 3 dB,
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APPENDIX A

OPERATIONAL FAULT ANALYSIS

FAULT

FOSSINLY OPERATIONAL CALZE

. Instrument will not start

Mo meter illumingtson.

Fuse blown (see Fig. 1)
Mains lead or plug fuulty.
Mains Selector knob lome or missing,

2, Motors start but starting switch | Tape not supporting auto stop arm ; check
will not Jock in, loading {Fig. 2).
Sctting of amplifier cqualisation awitch
different to that of deck speed sclector
knob.
3. Tape slips or “wows™, Dirty capstan or asccumulation of tape

depeait on pinch reller. Pinch roller
spindle dirty. Bad splice in tape sticking
in guides or heads. Tape catching on recl
checks due to incorrect adjustmemt of
bobbin guides. Oil or grease on idler fim.

. Known, well recorded tape will

not play back bur tape drives.

Panel switch on “original™,

Tape incorrectly positioned in head section
Piece of splicing tape detached and left
over playback head face.

Correct guin control not advanced,
Output jack in other track socket.

. Tape plays back with poor fre-

QUENCY FespOnse,

Accumulation of forcign matier of lape
coating over playback head gap.

Mayback and record head gaps not in line,
(Check record head before adjusting).

. Pre-recorded qQuarter track tape

appears to play backwards,

Playback head in “'down™ position,
(Head height lever forward),
Applies to model 634 only.

Pre-recorded hall track stereo tape

plays with reduced output on the
lower track.

Playback head in "up" position.
Applics to model 634 only.
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Appundix A—contirned

FAULT

MISSIBLE OFHRATIONAL CAVKE

In recording position tape crascs
but will not record,

Input plug not propecly inserted or in
wrong socket.

Appropriate gain controd not advanced.,
Microphane cable faulty,

o Will mon pecord oF erase.

Track selector wwitch (7 in Fig. 3
incorrectly sct for track in use,

10

Records, but incompletely erases
previous recording.

Adhesions of conting, ete., over erase
head gap or pieces of splicing material
stuck to working fuce,

.

Records weakly,

Tape conting outside instead of inside,

12.

Hum recorded on tape. (Check by
changing playback speed, il hum
B recorded, its frequency will be
changed).,

Microphone in hum ficld (also matching
unit),

Microphone transformers or leads in-
sufMciently screened ar oo long 7 a crysal
microphene s being wsed,

Microphone leads or stand not properly
earthed to microphone or in contact with
miins leakage paths,

back or Wind on.

13, A short whistle is recorded at the Winding back is commenced wo quickly
end of the passage. alter recording de. pause momentarily
¢l sec.) after turning to wind back before
running the tape,
14, Tape runs at one speed but not ot Idler cirmer spring broken,
the other, Idler wheel circlip missing and wheel has
“run off ",
15. Tape slews up or stops on Wind Reel motor bearing out of alignment

making spindle tght. Push reel carriers
sideways from wvarious directions until
they can be spun frecly by hand with the
brakes off,
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Appendix A—coniinned

FALILT

HOSSIRLY OPERATIONAL CALISE

16, Take-up recl carrier appears to run
hot, especially compared o wind-
back motor.

It is noemal for the take-up reel carrier to
feel hot wo the wuch. Because the wind-
buck motor runs at o lower volinge, the
effect is less with ir,

17. Tape winds unevenly especially on
wind on or wind back.

*Bobbin™ guides incorrectly set for height,
Tape in use has steetched non-uniformly
and is concave or wavy, leading 1o odd
layers piling on at different height,
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APPENDIX B
COMPONENTS LIST FOR MODELS 832U AND 634U (240¥, 50 c/n)

CIRGUIT
EED. VALLUE HATING TiH.. DUSCEIFTION FART BOSE,
Rl 220K LI bw 57 Carbon B 2919 /R
R2 I-2K i1 2w Vitreous Enamel BP /2819 /R
r3 (LERY lw 0, Carbon BI' /2863 /R
R4 I-5K L} L 5% High Suability Bl /2823 R
RS 100K L iw 5% High Stability BI* /2050 R
K6 IM il lw 20", Carbon BI* 12863 /R
RY 1% L lw g Carbon BI* 12908 /R
B8 2K U Lw 5" Carbon BP /2855 /R
RY 220K 11 Iw L Carbon BI' 2919 /R
RIO 250K 1 Dual Carbon Pot,
(with R3T) BI' (2436 /T
Rll 150K L1 bw 3 Carbaon BI* /2853 /R
RI2 B2K 1 lw 5o, Carbon BP /2838 R
R13 SO0K 11 Drunl Carbon Pot,
(with R39) BI* /2438 /1
Kl4 150K 1] iw 5% Carbon BI* 2853 /R
RS IOOE, L1 Lw 07, Carbon BP 2852 R
R1& 47K 1 lw 20, Carbon BP (2849 /R
R18 | 8K i bw 5% Carbaon BP /2037 /R
R19 LM L2 Iw 20 Carbon BP /2863 /R
R20 82K L Jw 5'}:: Carbon BP /2834 /R
R21 1K i W Carbon BT /2004 /R
R 22K 11 Ilw 1n-r.-;L': Carbon Be ::.’ﬁ]ﬂ.lﬂ
R23 47K U Jw 107, Carhon BP /2831 /R
R24 10DK 14 1w 20, Carbon BP /2886 /R
R25 1ML Jw LA Carbon BP 2863 R
Ri6 *IM LU Selecved ar Works
R27 47K L} Jw 20", Carbon BP 2849 R
R2H 10M L1 bw 20, Carbon BI /2866 /R
R29 1K i} Carbon ot BI* 12439 /P
R0 1ML iw 200, Carbon BP 12861 /R
K3l 15K L1 w si High Stability BP 2823 R
Ri2 100K 1 fw 3% High Stability BI* /2850 /R
K33 1M jw 20, Carbon HP 12463 /R
R34 1K il iw b Carbon BP? /2908 /R
K35 270K it ™ 5 Carbon BP 2855 /R
R16 20K, 4 ™ 5o Carbon BP /2919 /R
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Appendix B—comrimed

CIRCAIT
KIF. VALY HATIMLE T, DESCHIFTICHN PART MOS.
R¥ 250K 11 Dual Carbon ot
(with R10) BP /2436 7
i) | 50K L1 iw 5 Carbon BI® /2853 'R
R0 SDOK 11 Dual Carbon Por,
(with R13} BI 2438 P
R40 I S0K 1) lw B Carbon BP /2853 /R
R4l [DOK 11 iw 207, Carbon BIP /2852 'R
Rd2 47K 1 1w 20, Carbon BP (2849 /R
R4 [ SK L} jw L 3 Carbon BPF 2037 R
R4S 1MLl jw 201, Carbon BP 2463 R
Rdb 82K i} Jw S Carbon BP XHIER
R47 1K i} Iw g Carbon nP 298 R
R4 22K L} Iw 19", Carbon B 2918 'R
R49 1K L} Jw L High Stability B 2964 /R
R50 330K L hw 5% High Stability BI* 12963 /R
RS 220K LI jw LT High Stability BI* /2903 /R
R52 250K L1 Pre-8et Carbon "ot BP 24351
R53 10M 11 Lw 20, Carbon B /2666 /R
RS54 250K L Pre-5et Carbon Por BP 2435 /P
R55 220K L1 iw 59 Carbon BP /2919 /R
56 SO0k L[] Drual Carbon Pot.
(with R&68) BI /2438 P
R57 250K L1 Pre-Set Carben Pat. BP 2435 /P
R54 3K U bw 207 Carbon BP /2845 R
RS9 22K 1) bw 2095, Carbon BP 2883 /R
RO 4TK 1] lw 20, Carbon BP 2849 /R
Ré1 1K i Lw L High Stability BP /2964 /R
R&2 310K 1} | . High Stability BP 120963 /R
R6A ZI0K 11 |w -3 High Subility BIF 2003 K
Rod 250K L1 Pre-Set Carbon Pot. Lin, | BP /24351
RES 10M L iw 20", Carbon BIF 2506 R
R&6 250K L1 Pre-Sct Carbon PPot. Lin. | B /2435 /P
R6T 220K LI bw 5% Carbon BI* 2919 R
RA8 SO0K [ Dual Carbon Pot,
{with R56) BI* 2438 T
Ra9 250K 11 Pre-Sct Carbon Pot. Lin, | BP /2435 /P
R70 JIK 1} iw 20m, Carbon BP /2845 'R
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Appendin B—conrinmad

CIRCUTT
RIF. YALLM EATING TOL, DESCRIPTION FART NOS,
k71 IR L Iw 20", Carbon BI* /2983 /R
RT3 47K L Iw X", Carbon BI* /2849 /R
R4 SO0 L) Pre-Set Carbon Pot, Lin, | BP 2443/
R75 620 L1 Iw L1 Carbon BI* /2881 /R
R DK 12 L qus Carbon BI* 12926 'R
RiT 1 £} Iw L L' Carbon RI* /2968 /R
R 10K 12 L - LA Carbon BI* 2926 R
R 56K L 1w g0 Carbon RI* 2947 /R
RA0 25K 1) P're-Set Carbon Pot, B 2402
R3l 1M L | 0, Carbon BI* (2666 /R
RH2 §i} By Vitreous Enamel B /2799 /R
ka3 620 L) I 5, Carbon BI* /2881 /R
R4 471l Iw - L Carbon BI* 2969 'R
RAS LM L Jw 20m, Carbon BI* /2866 /R
R 5K 12 Pre-Set P, RI* /2428 /T
RAT 25K 1 Pre-Set Carbon ot BP 2402 /1
R4 ISK L1 Iw 0", Carbon BI* /2842 (R
R 2H 1L iw 5" Carbon BI* /2805 /R
R L RN 2w Vitreous Enamel B 2797 R
R4l 100K, L2 lw 20, Carbon BI* 12852 /R
Ry2 *O0K L1 Selected at Works
Rol * 00K L Selected nt Works
Rt 100K L) Lw .| L Carbon BRI /2852 /R
k95 100K L lw a0, Carbon BP 2852 R
R& 620 41 L 50, | Carbon BP 2881 R
Cl Tl 450k Traper BP715/C
2 Ak Ky AL Paper BP 70T G
3 2200pf Siky 209 Cernmic BIP 527 C
Ci 2200pf o0y | 209, | Ceramic BP /527 /C
s 16uF 35 Electrolytic
{with C8 and C36) BRTTYC
6 Ak Sy 10 Polyester BPTOB/C
) Ld2uF Sy 10", Polyester Bl 704 /C
CH Bul 350y Electrolytic
(with C5 and £36) BI* /773 ,C
(80 MuF 400w 10, Polyester BI* 703 /C
(1] 0 o F 400w 1o, Polyester BP 703 C
CIl 1000 ¥ 25¢ Electrolytic BP 783 /C




Appendix B—continned

CIRCULT
HEF. vALLH RATING TOL. DESCRIFIION FART KOS,
12 16 SO0 Electrolytic (with C4T) | BI'/789,C
cl3 M7 uF A0 107, Polyester BI /706 /C
Cld Sulf S0y 10, Paper BI* /780 'C
C15 “STO0pI Sclected at Works
Clé *2700pf Selected at Works
C17 BuF 50w Electrolytic
(with C29 and C52) BI' /773 /C
Cla Xl 125+ 102, Polyester B 710/C
Cl19 Al 40Kk 104, Polyester BP /708 /C
C20 P22uF A0 10 Polyester B 704 /C
C2l Ol P A0 107, Palyester BI* /703 /C
2 Bl A0 107, Polyester BI'/703/C
23 150 F 12v Electrolytic BI? /744 /C
C24 4700pf 500w [ 100-07, | Ceramic BI'/530,/C
Cis MTuF 4 107, Polyester B /706 /C
Co Sl Sk 107, Paper BP /780 /C
I *ST00pf Sclected at Works
CH *2700pf Selected at Works
C 16pF 350w Electrolytic
(with C17 and C52) BP 773 /C
Ci2 A700pf S00v | 10007, | Ceramic BI* /530 /C
Cii = 1000pf Sclected at Works
CH D2ulf 4Ky 10 Polyester BI* /704 /C
Cis 100 F 25v Electrolytic BI? /781 /C
Cih lopF 35w Electrolytic
{with C5 and CR) B 775 /C
Ci9 4700pf S0 |4 100-0", | Ceramic BP /530/C
CAD *1000pf Selected at Works
CAal M2uF 1100 0=, Polyester BP /704 /C
Ca2 100 F 25v Electrolytic BP /781 /C
Ca4 MTuF A0 10, Polyester B /706 /C
CA5 Tl 4Kp 1, Polyester B /F06 /G
CAb STO0pf 350w oo, Polystyrene BI' (521 /C
CA7 (e S0k Electrolytic {with C12) | BP /TRQ /C
CAY S0 F SO0 Electrolytic
(with C51) BP772/C
C50 SO0 F 18v Electrolytic BP /TEE /C




Appendix B—contrmied

CIRCUIT

EED. VALUE HATING | TOL. DESCRIPTION FART NOS,
51 il SO0 Electralytic

(with €49) BP 772/C
52 1188 350w Electrolytic

(with CI7 and C29) BI* 1773 /C
53 2000p( 350w 2%, Palystyrene B /517 /C
C5 2000pd XS0 2%, Polystyrens BI* /517 /C
55 25pf 350y 50, | Polystyrene BP /539 C
C56 ATl A0k 10" olvester BRI 706 C
(57 *12,000 pf Selected at Works
C58 *12,000 pf Selected nt Waorks

CINCUIT

REF, DESCRIPTION FART MO,
Vi Yalve Type BOCES BP/TIH,V
V2 Valve Type BCCS3 BP /TL30 Y
Vi Valve Type BCCS2 BP 7118,V
Vi Valve Type ECCS3 BE 7L Y
Vs Valve Type ECCA3 BPTIM Y
vh Valve Type ECCS3 BE 7130,V
V7 Valve Type ECCH2 BP 7118V
Vi Vilve Type ECCH3 BP/7130,V
Vo Vulve Type ECCH2 BF 7118V
W Sclector Swiwch MC 13723
5W2 Aute Stop Switch MC /4067
SW3 Manual Stop Switch MC 12160
S04 Manual Start Switch MC 12168
5Ws Speed Change Switch MO 3820
SWa Equnliser Switch BI* 40805
W7 Slide Switch BI* 4071 /5
SWE Toggle Switch BI* 4074 |8
5Wo Mono-Steren Switch BI 407858
W10 Slide Switch BI* 4071 /8

0]




Appendix B—consinued

CIRCINT
REN. DESCRIPTION PART MOS,
TIKI Jack Socket BI* 1508 ]
K2 Jack Socket B 1508 ]
JK3 Jack Socket B 1504 ]
JKA4 Jack Socket Ar/1508 1
JKS Jack Socket Bl 1508 ]
TK6& Jack Socket B 1508 ]
xi Wind on Motor - 25y MC 5230/150
X2 Capstan Motor } Mains MO /5954 /240
X3 Wind Back Motor | Models MC /5229 /150
X4 Erase Head, | track stereo FEIG MC 5537
X5 Record Head, | track stereo FRIG ] Model 632 [ ML /5529
Xé Playback Head, | track sterco FPLG6 MO 5604
X4 Erase Head, | vrack stereo FEIR l MO /5900
X5 Record Head, | wrack stereo FR2E ) Model 634 | MCS498A
X6 Muybock Hend, | track stereo FIP28 MC (54981
Il Plug Octal B 23001
P2 Plug 2 Way BP /2%01,1
ri Mug 2 Way B 2301 /T
4 Plug 2 Way BI' /25301 /T
Ps Plug 2 Way BP /2304 /I
P Plug 2 Way BI* /2300 (T*
P7 Plug 2 Way BI* 2301 1
A FMug Octal BI* /2310
Pl Plug Ocual B 2311 P
SKIi Socket Cieral BI* 7040V
SK2 Socket 2 Way B 3904 /5
SK3 Socket 2 Way BI* 3904 |5
SK4 Socket 2 Way BI* 3904 'S
SKS Socket 2 Way BI* 3494 'S
SK6 Socket 2 Way BI* 3904 |8
SK7 Socket 2 Way B 34904 'S8
SK4 Socket Octal BI* 3906 |5
SK10 Socket Octal BI* 70450V
TRI Input Tronsformer MO OTIA
TRZ Input Transformer MO 9TIA
TR 200-250v Mains Transformer MC T1670
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Appendix B=—continned

CIRCUTT
RHEF. DHSCRIFTION PART MOS,
L1 Solenoid MC T1672
L2 Treble Boost Inductor ME 781
L3 Treble Boost Inductor MC /781
L4 Oweillator Coil Type 787 MC 5586
5l Fuse 1A BPI271 1
V5l Voltage Selector ML 44060
M1 Meter Reverse Reading BP /1933 /M
MR1 Rectifier BP o048 R
MR2 Rectifier B (2605 'R
MR3 Rectifier BI /2605 /R
MRA Rectifier (HBridge) BP /2612 /R
L5] Speaker, 5 in, dia, BIF 415005
Qs Qutput Stage Unit BP/6010/T
LTI Lamp L.ES, 65V 150mA BP 1813 )L
Lr2 Lamp L.E.5, &5V 150mA BI'IBI3 /L

COMPONENTS LIST FOR MODELS 632A AND 8MA (LL7V, 60c/n)

The Component Values for these Models are exnctly as for Models §320U & 634U with
the exceptions lsted below j—

CIRCLIT

RET, YALLUE RATENCE DESCRITTION PART MOHE,
R2 250 L 27w Vitreows Enamel BPF (2808 'R
Cl 25,7 By Paper AC. Working BP /7173
TRA Mains Transformer MC TL1673
X1 Wind On Moter MC /523075
X2 Capntan Movor MO 5954 /110
X3 Wind Back Motor MC /5220 /75
52 Fuse 2484 BP1272F

B2



Appendix B—cmmrimed
COMPONENTS LIST FOR MODLELS S12E AND 6ME (110V, 50 c|s)

The component values for these models are as detailed for Models 6320 and 63417 ohove,

with the [ollowing exceptions,

CIRCUET

RIF, VALUE | RATIMG PESCREFTION FART W05,
R i 01 27T YVitreous Enamel I, 2808 /R
Cl 3uF 0y Paper A.C. Working B 718 /¢
TR4 Mains Translformer MO TRIAT
X1 Wind On Motor MO 5230 175
X2 Capstan Motor MO 5954 110
X1 Wind Back Motor MO 522 75
Fs2 Fuse 2-5A B+ 1232 |F

COMPONENTS LIST FOR MODELS 81ZH AND 8MH (U, E OR A)

The component values for these models are a8 detniled pbove for Models 632 and 634

(U, Hor A respectively), with the following exceptions.

CIRCULT
L. VALUE | RATING DUSCRIPTION PART MO,
CI5  [*2,000p0 Seclected at Works
Cl6  |*1,500p0 Selected at Works
C27  |*2,000pf Selected at Works
G2 [*1,500pf Selected at Works
CS57  |*12000p0 Selected ar Works
CS8  |*12000pf Selected at Works
1.2 Treble Boost Inductor MC N
L3 Treble Boost Inductor MO 727

LR

*Values are nominal only, Actun] values are selected during setting up.




APPENDIX C

The following accessories are available for use with the Ferrograph.

Carrying Case for Serics §

Best quality waterprool canvas with zip fustener, Gives {ull protection against rain and
dust,

Defluxer

For demagnetising the record plavback heads, Prevents hiss and protects tapes from
cumulative background noise.

Endless Loop Casscite
As desceibed in the manual,

Erase Link Potentlometer
As described in Manual, Section 7, BRI /2434 (P,

Low Impedance Microphones

Type RBL 'TM, high fidelity, low impedance (30 ohms) fitted with 3 pin plug socket
mount for attaching to a foor, whle or desk stand with I8 feet screened lead and plug, und
incorporating matching unit in lead.

Type RBL T, high fidelity, low impedance (30 ohms) fitted with 3 pin plug socket
mount with 18 [t sereened lead and plug.

Microphone Matching Unit

Type TA 30GL, incorporating transformer for use with 30 ohm Microphons type REL [T
above,

Microphone Stands

Heavy buses fimshed grey with chromium pallars, Desk model height B inches, Table
made], sdjustable, 1624 inches, Floor model, adjustable, 3 {t. /5 ft, 9 ins.

Tape
Hublok reels (full standard mpe) 200 ft, Ferrograph FT3A

600 ft. Ferrograph FTSA
1200 ft. Ferrograph FTTA
1750 ft. Ferrograph IFTBA



Appendix C—ontinned

Empty Recls
Hublok recls [empty) 200 fr. Ferrograph RE3
600 ft. Ferrograph RES
1200 1, Ferrograph RET7
750 ft. Ferrograph REB
Miscellanecous
The following spares ¢un also be supplied ;
Meter illuminating lamp LES 65V 150mA
Fuse 1A
Fuse 25A
Unscreencd jock plug ury
Screencd jack plug sr7
Moval plug Type BLM 9
Plug Cover For above

BI* 1813 /L
B 1271 F
B 1272/F

BIF 2333 1P
BP 2334 /1

Tape deck parts which may require replacement afier long use or nccidental damage are
indicated in the illustrations, When ordering these, please speeify the part number and the

scrial number of the Ferrograph {rear of cabinet).
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Nothing contained in this publication absolves the user from
the due observance of the laws relating to copyright mnd
trunscription generally.

Many of the devices described are the subject of letters
patent granted to or operated by =—
THE FERROGRAPH COMPANY LTD.
THE BRITISH FERROGRAT'H RECORDER CO., LTD.
WRIGHT AND WEAIRE LTD.

Due to constant efforts to improve performance and consequent

maodifications, it may be found that minor differences exist between

the nctual Instrument and that described In this manual. 1t Is therefore

esscntinl to quote the serinl number of the recorder when ordering any
replacement paris.

COPYRIGHT STRICTLY RESERVED
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FERROGRAPH MODELS 632, 634 & 632H

1. BIAS SWITCH

The Bias switch on the rear pancl 5 pormally set to the “Low" position, when the bios is
suitable for the standard tape, Ferrotape type A, and tapes of similar quality and characteristics,
When in the “High" pesition the bias is suitable for the special “low noise™ apes such ns
Ferrotape type B, Scotch Dynarange tape, etc, and with this wpe o peak recording level of
“9" should be used.

2. ERASE LINK

The erase link has been split into two to enable “spot erasure™ and superimposition 1o be
used, und Section 7 in the Manual should read as follows,

7. RECORID} LINKES

It must be born in mind that whenever the main selector switch i turned to Record,
the eacillator supplying the erase head is energised, and under normul circumstances, if the
tape % run in this position any previous signal on it “will be wiped off, However, it is possible
to prevent any crasure by removing the two plugs on the rear pancl marked “ Disconnect™—
*“Erase Only" and “Bigs Only”, If both of these are removed, no erasure can take place and it
in sometimes useful to do so if the recorder is to be used by the relatively unskilled for the
purpose of plavback only,

Mevertheless, as a special Record Lock device is hnted to prevent accidental turning 1o
Record, this precuution i not normally necessary, and the main purpese of these two links
ik o provide the various facilities described below.,

NOTE:=0On no secount should the “Erase Only™ and “Bim Only™ plugs be removed
while the instrument s on Record as this may polarise the heads,

1. Spot Erasc

By removing the plug marked “Disconnect Bias Only®, the bias supply 1o the record
head s remoeved and only the erose head s energised. Mormally, the bias on the record
head also acts ns a weak erase head and erases signals on the tape prior to the erase head,
so that it is impossible to erase a click, for example, without affecting other parts of the
tape. However, with this link removed and only the erose head energised, it can be used
to erise small sections of the tape and by utilising the monitor head this can be done very
accurately, As it is poasible to impose a nojse on the tape (even when no bios s present
on the record kead) if the input signal is large and the gain is terned well up, it 1s essential
that both record gain controls be at wero when this is being done.

The tape should be run on playback to locate the part of the tape which it is required
to erase, and the start located ot the face of the playback head, This precise spot is murked
on the tape in seme way, 8 “chinagraph' pencil or crayon being very usclul for this,
The tape is then played back 1o the end of the passage and this also marked on the tpe,
The tape is then wound bock to the first mark and this i located manually aguinst the
crase head foce, the “Bias Only" link removed and the deck switch turned 1o Record,
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simultancously pressing the Record Lock button, For short passages the reels should be
rotated manually until the second mark is against the erase head face and then the deck
switch wened from record. This manual roation avoids any pessibility of o switching
click due to switching en the motors, although for longer pussages it is quite in order 1o
use the motors until the second mark appears at the left hand reel. The drive should be
stopped and the final part wound manually for greater sccuracy and to aveid overrunning
the mark.

This method is invaluable for deleting any wnwanted parts of a recording or for
removing any clicks which are inudvertently made on the tape.

7.2, Superimposition

Superimposliion is made possible by removing the plug lubelled “Disconnect Erase
Only”, which removes the supply to the crase head but leaves the bias on the record
Bead. This means that by following the normal record procedure a signal can be recorded
onto a previous recording ¢, commentary ento background music, However, us explained
previously, the record head bias will also act as a weak erase head, slightly reducing the
level of the original recording and also selectively erasing the higher frequencies. The
result will be a reduced first recording with a diminished high frequency response and u
superimposed second recording, the recording level of which will need 1w be judged by
experience and can be checked audibly by using the monitor head. IF it is required to
diminish the erasing effect of the bias, a variable resistance (approximately 3,000 ohm)
could be connected in place of the “Bias Only" plug and the bias reduced 1o obtuin the
required balanee in quality of the two recordings,

If it is attempled to superimpose over only part of a recording by turning to record
midway through the recording, a "jump"” in the level of the original signal will be
abserved due to the change from no erosure to the slight erasure of the bios, In thas case
it is desirable to fade in the bins grodually o provide a smooth transition. It has been
found most convenient to connect o 100 K ohm logarithmic potentiometer (curbon) in
place of the “Bias Only” plug and to rotate this from maximum resistance to the zero
position. OF course, recording should only toke place when the biss s at its miximum
value (or very nearly) otherwise distortion will occur.

It is alse pessible to reduce the level of the original signal by connecting a variable
resistance in pluce of the *Erase Only" plug as explained in the next section,

The sctunl synchronisution of the two recordings is dene using the monitor hend
with cither hendphones or loudspenker as required. However, due to the physical spacing
of the record und playback head, there will be n | second delay (ut 7§ in/sec) between the
menitor signal and the recerd signal and this may make very exact synchronisation a latle
awkward.

7.3, Interjection

This consists of fading out the original recording, interjecting the new signal and
then fuding back the original signul again. This is achieved by removing both the plugs
and inserting two plugs wired to o wirewound, & watt, varisble resistance of approxi-
mately 2,000 chin maximum value, A suitable potentiometer is available in the list of



accessories, having o graded characteristic with 1,700 ohm maximum value and having
an open circuit position after this. The potentiometer should be wired 10 one of the thick
pins and to both the thin pins (linked together), when it Is thus controlling both bias and
eruse supplics to the heads,

With the potentiometer in the open circuit position no crasure tikes place and the
original signal is unaffected. If the potentiometer is rotated slowly the resistance gradually
fulls and the eruse voltoge increases correspondingly. The erusure also increases and with
the tape running, the originad signal @8 gradually faded out, When the resistance is zero,
the erase and bios are at their rormal values and recarding can commence.  Afterwards the
procedure can be reversed and the eriginal signal fuded back in. This method cun also
be used to fade in and out ar the ends of o recording.

It will be found that even the above graded potentiometer does not produce the same
effect as a fade made during the recording because the erase field wall first selectively
crase the higher frequencies (similar 1o the biss), This produces the phenomenon that
the signal tenda to grow muffled before an audible change in volume can be detected,
and it is advisable to produce the fade during the recording process if this is practicable,
This effect also tends to produce an apparent jump in the signal on first starting to turn
from the “off* position to the maximum resistance position, The instamaneous change
from infinite resdstance to 1,700 ohms produces a very slight jump in the erasure of normal
frequencies but o much larger one at the higher frequencics,

This can be avoided by using two potentiometers, the 1,700 ohm special potentio-
meter connected between the pims of the “Erase Only" plug and the 100K ohm carbon
potentiometer ncress the “Bins Only" plug o suggested in Section 7.1, {In this case no
link is required between the two plugs as the bios and erase are controlled separately).
With both contrels fully “ofl™, the “Bias" potentiometer should be turned slowly ull
the bins is fully “on" and the high frequencies hove been faded gradunlly out, The
“Erase” potentiometer can then be turned till the desired level of erosure occurs,

This last arrangement can be very versatile and allows superimposition o occur
over fully erased or purtially erased signnls, and s the resultant recording on the tape can
be monitored almost immediately, the signal levels can be controlled to exactly the effect
reqquired.

It must agnin be emphasised that the *“Bigs only™ and " Erase Only™ plugs must not
be removed when on “Record™ and this applies equally to the potentiometers when
plugged into these same sockers.

3. VOLTAGE SELECTOR (240% Models only)
The voltage sclector illustrated in Fig, 1. has been superseded by twin voluage selectors,
both knobs having three positions for mains supplies of 200-210, 220-230, and 240-250 volts,

To select the correct setting, both knobs should be pulled outwards (they will not come entirely
free), rotated till the corvect range is opposite the indicator stud, then pushed firmly home,

The voltage sclector knobs must always be set to the same voltage range, otherwise excessive
hum will result,



4 HEEL MOTORS

On playback and record, the back tension normally applied by the supply reel motor has
been repliced by o special constant friction brake applicd to the left hand spool carrier. The
take-up reel motor s fed its usual 150Y {or 75V) from the mains transformer and the deck
motor switch has two poles in order 1o switch the reel and capstan motors separately. Resistor
R2 is o longer fitted,

On fust wind, the broke is auromatically removed and the appropriate reel motor is fed
with 240% {or 110V} as usual. The deck switching hos been modified 1o suit the new arcange-
ment, three poles belng used, and to accommaduve the exten leads, PR and SK8 are 14 way
and we 12 core connecting cable. The two tagstrips have been repliced by a single combaned
tagboard mounted on the cross strap at the centre of the deck.

Parts List Changes

CIRCUIT PART
RET, DESCRIPTION Wi,
R2 Mo longer fitted
K54 Mo longer futed
RuT JAK i Iw 20, Carbon BF20IT'R
R28 25K L Pre-sct Carbon Pot, B 2402/
RGY 25K L1 Pre-set Carbon Pot, BP2402/P
Cx 4,700pf 500Y < 100-0",, Ceramic BPM530/C
3l 01 F 300V Paper (AC Working) BIMNTOTIC
Ca7 4,700pf 500V 4 10007, Ceramic BPSWC
C55 25pl 350% 5, Polystyrene BI539/C
Cs9 2,7000fF 10", Polystyrene BPSTTC
C&0 2,700pf 10", Polystyrene BI577/C
Cal 25pf 350 59, Polystyrene BP/5SI8/C
SW4 Manual Seart Switch MC 2059
SWlil Bins Switch [Slide) BP4OTL/S
P8 Plug 14 Way BP2349,1
SKH Socker 14 Way BP 3963/
TRI Input Transformer MCYHTIR
TR2 Input Tramsformer MCoTIR
12 Treble Boost Inductor MCTXY
L3 Treble Boost Inductor MO T
Vsl Voltage Selecior B0V
V52 Voltage Selecror B T030Y





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


