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"FERROGRAPH"T
MAGNETIC TAPE RECORDERS
SERIES 420

FOREWORD

The "Ferrograph™ is a very versatile instrument—its applications range
far and wide over the fields of science, education, entertainment and industry,
Moreover, its simplicity of operation together with its high srandard of
performance commends it equally to the echnically unskilled for whom the
recording may be an end in itself, and to the engineer or professional recordist
for whom it may be a very important link in a complicated system.

This booklet in consequence must have regard to the widely differing
outlooks of all these wsers, il its object — to enable cach o derive the
maximum possible beneht from the instrument in his chesen feld—is w
be fulfilled. Much technical information is therefore unavoidable. At the
same tme explanations in simple terms are necessary for the benefit of those
who have no great knowledge of “Electronics,”

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

THE FERROGRAPH COMPANY LTD.

LOMDON AND SOUTH SHIELDS



FERROGRAPH"

SERIES  420)

GENERAL SPECIFICATION

RECORDING MEDIUM

RECORDED TRACK WIDTH

| TRACK WIDTH (PLAYBACE
ONLY) ON 424

HUMBER OF RECORDED TRACES

PLAYING TIME PER TRACK

FAST WINDING TIMES

FREQUENCY RESPONSE

WOW & FLUTTER™
ERASE & BIAS FREQUENCY

INPUT LEVELS, (For full depth
recording)

OUTPUT ARRANGEMENTS
OUTPUT EACH TRACK

SIGNAL 'NOISE RATIO
TRACK SEPARATION (STEREQD)
LOWER TEACE REJECTION

POWER COMSUMPTION
OVERALL DIMENSIONS
WEIGHT

Standard or “Extra Play™ |” plastic coated tape.
On recls up o a maximum of B]° dis, (coating
insidel,

0-083" (Head is (70937 bt overlaps tape 0-0107)
0-43”

2

Large reel
1,750 fr. Sed. Tape

45 mins. at 7§ ins 'sec,
90 mins, at 37 ins sec.

Less than one minue for 1L,20F frosid, ape,
{either direction).

51 ins. jsec. 50—10,000 c.ps. + 3db

14 ins, ‘sec, A0=15,000 c.ps. ~ 3 db

Less than 027 at 75 ins. sec.

Approg. 68 ke s,

Inpur 1, minm signal, 2 mV RMS,
Input 2, minm signal, 350 m% EMS,
Impedances | Megohm and 0.5 Megohms res-

pectively,

Two termunal Jacks [one terminal o chassis),

140 wvolts BMS maximum, (output impedance
5,000 ohms approx).

Unweighted, including hum, 52 db.
Approx. 40 db,

On “Mono" application, cqual 1w, or greater
than 60 db ar 400 cycles.,

115 watts.
180" % 17}" x 93" high, with lid.
48 Ibs.

]



OPERATING INSTRUCTIONS

1. CONNECTING UP

The power lead requires 3 plug appropriate to the house installation, having due regard
to the preen earth wire.

ENSURE THAT THE POSITIONS OF THE VOLTAGE SELECTOR ENOBS ON
THE REAR PAKNEL CORRESPOND WITH THE SUPPLY VOLTAGE (205245
miodels only).

Instrument is encrgised by swirch 12 (Fig. 31 on front pancl, meter illumination will
come on immediately,

The uvse of headphones excepted, av least one external amplifier and lowdspeaker will
always be required

The sensitivity of this amplifier can be guite low, as the ourpur from the Ferrograph
exceeds one volt from a normal recording, re. the “pick-up™ terminals on the wsual AC
MAINS ONLY radio set could be used. Ordinary fiex can be used for the connection between
Ferrograph and external amplifier, and no loading resistor need be used, Indeed, to maintain
the full output and the best possible frequency response, it is desirable that the input
impedance of the external amplifier showld be not less than 20,000 ohms, This of course, i

FiG. . BEAR PAMELS
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well below the usual figure for practically all amplifiers likely to be encountered. If head-
phones are used however, these may well be below 20,000 ohms, but due to their basically
limited frequency response, the foregoing may be disregarded. Use only one mains ‘“earth”
lead for both equipments, to avoid the possibility of hum due to an “earth loop”.

2. TO LOAD

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

Fasten free end of tape in take-up reel by means of the tape grip provided at the reel centre.

‘Take up any slack by rotating the reel, close the head cover and turn the main function switch
to the operation desired.
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i TO RUN

Select the operating speed required, by the lever knob (B) on the ape deck, check that
knob 3 on the front panel (Fig 3) is set to the same speed otherwise the starting button (C)
will not “hold in" when pulled towards the bettom left hand corner of the control panel.

MOTE ;= The usual position of knob 3 will be 7-5. Position 7-5 X is only used for replaying
pre-recorded tapes of European ongin (CCIR characteristic],

Pull knob C towards the bottam of its sbor, (where it will lock in), o stare. Stop, by
momentarily depressing the button on the control panel marked “PRESS 5TOP". (D).

DO NOT ATTEMPT TO CHANGE THE TAPE SPEED WHEN RUNNING AND
NOTE THAT, ALTHOUGH THE MAIN FUNCTION KNOB MAY BE TURNED
FROM WIND ON TO WIND BACK OR VICE VERSA WITHOUT 5TOPPING, THE
TAPE MUST BE STOPPED TO SWITCH TO RECORD OR FLAYBACK.

If the tape 15 catching either reel cheek it can be adjusted to run clear by moving the

bobhin guides uwp or down., Unleck them by twisting op antclockwise, screw up or down
spindle a5 desired and relock by screwing top and bottom together,

4. TO PLAY BACK

(a) Single channel upper track (standard)

Check that the front panel controls are as follows,

KEnobs 1, 2, 5, 6 and 10 fully anticlockwise, re, at zero. Knob 9 advanced o say 5

on scale.

Switch 3 to desired tape speed and equalisation.

Switch 4 w “TAPE".

Switches 7, 8 and knob 11 are only effective when recording, and can be in any
position when only playback is envisaged.

Finally, check that the lead to the exrernal amplifier is in the upper track output
jack at the rear of the Ferrograph,

O starting the tape transport, sound should be heard from the external loudspeaker
and the knob O should be adjusted, (together with the external amplifier gain controd,
if necessary), to give the desired listening level.

(b) Single channel lower track

Except for special applications it will be probably only rarely that this faclity by
itself will be required, however it is only necessary to observe the same procedure as for
upper track playvback, except that kneb @ will be turned w zere and koob 10 advanced.
The lead vo the external amplifier should be transferred o the lower track ourpor jack.

11



NoTe :—Un owin wack recorded mpes made on o standard recorder such as the
Fereograph model 4A, the lower track will be heard backwards if it i amempted 1o replay
it as above. The correct procedure i o invert the reels and replay it through the upper
track channel as is done on a standard instrument.

(e) Simultaneous twin channel recordings, c.g., Sterco

For this of course an addivonal external amplifier and loudspeaker will be required

and it should be connected (without a mains earth of its own) 1o the lower track output
pack,

Taking first a pre-recorded twin track stereo tape.

Arrange the loudspeakers ar the recommended spacing given by the ape manu-
facrurers. [If nose s mentwoned, 7 to 10 feet apart is the usual distance).

O the model 424, check thar the monitor head lever, (L in Fig. 2}, is fully forward,
te., head 5 in “down™ position,

Check pamel controls.

Kaohs 1, 2, 5, 6, at zeo,

Enobs % and 10 advanced o say 5.

Switch 3 to 7-5 for tapes of American origin of with NARTR characteristic. To
75 X for tapes of European origin of with CCIR characteristic,

Switch 4 to “TAPE" position.

Run the ape, and adjust knobs 9 and 10, together with the extermal amplifier gain
controls, to the desired output level

Motk :—If the external amplifiers have exactly the same amplification, a balanced
output should be obtained if knobs 9 and 10 are set o the same dial reading. This will

apply over most of the scale but slight individual sdjustments may be necessary if their
setting is ar either end,

The model 424 (not the 422) will also replay | track pre-recorded stereo tapes, and
the only change necessary from the above is 1o move the monitor head lever (L) to the
“back™ position, te., head is fully up.

4. TO REWIND

Set the main function switch o the wind back position, next to record. The automartic

stop arm will retract from the tape and is therefore inoperative when fast winding, so that it is
advisable o remain in the immediate vicinicy of the instrument during this short operation.

Start the mechanism in the usual way when the tape will be rewound ar high speed. If
the playback gain controls (knobs % and 10} have been lefi advanced a high speed garbled sound

will result as the tape passes over the monitor head, this is often useful for cusing or place
location on the tape, but if undesired one or bath knobs should be returned to zero.

The indicator clock will slowly return o the reading it had at the commencement of
recording or playback and at this point the rewind may be stopped by depressing burton (D).

12



If the inicial AL 1% OV ETTUN the direction of the Ligse T ey e reversed withoat Pressing

button (I¥, Simply turn the main function knob o the other wind position when the tape will
slow down and reverse direction.

. TO RECORD

A characreristic commen w all recording 15 that the erasing head on the instrument will

be operating throughout this particular process. It is not necessary o lead with virgin ape—
any reel containing unwanted recordings can be used, The old recording, on the track in opera-
tient, will be removed as the new programme material is applied, but the other track will be
left wnaffecred.

(a) Single channel upper track (microphone)

Model 424 only, Head lever (1) in forward (head down) position (APPLIES FOR
ALL RECORDING).

Plug microphone into input |, UPPER TRACEK, jack oo rear panel,

Check that the front panel conteols are as follows :—

Knobs 1, 2, 5, 6, 9, W, are at zero. These scttings pre-suppose no moenitoring of the
signal as in general, it is ooly possible o menitor microphone recording off the wpe with

headphones. I the external amplifier and speaker 2re used, acoustic feedback occurs
in the form of a continuous howl. If headphone monitoring s desired the external amplifier

should be unplugged and replaced by a pair of headphones (impedance—any value
S0=—4, 0004k ). Knob 9 should then be advanced 1o approximarcly 8™ on its scale.

Knob 3 1o speed desired.
Switch 4 o "TAPE™,

Knob 7 and switch 8 o "UPPER” (IMPORTANT (—MEVER OPERATE
SWITCH 7 WITH THE MAIN DECK SWITCH OX “RECORD”, OTHERWISE
THE RECORD HEAD WILL VERY LIKELY BE POLARISED, NECESSITATING
THE USE OF A HEAD DEFLUXER,)

Turn the main function switch o RECORD and ser needle of peak level meter 1o
zero by knob 11,

Inis useful ar this juncture w set also the turns counter (B, Fig. 2) w0 cero by means
of its centre knob, so that the tape can be wound back to this point after recording,

With the microphone working (speech or music, efc,, plaved o i at the level which
will be used), advance knob 3 unl the meter needle is swinging up o B on its scale.

Start the tape transport.
Adjust the monivor headphoae level Gf wsed) by knob 9.

13



After recording, stop, reconnect the external amplifics of necessary, wind back,
and turn mam function switch to playhack.

(b)Y Single channel lower track (microphone)
Plug microphone into input | LOWER TRACK, jack on rear panel,
Check that the frono panel controls are as follows - —

Knobs 1, 2, 5, 6,9, 10, are at zero. For monitoring, plug headphones e OUTPUT
LOWER TRACK on rear panel and advance knob 10 to, sav, 3 on its scale.

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

The procedure then follows that for vpper track microphone recording except that
knob 6 is used w ser the recording level.

When plaving back, regulate gain by knob 100 (Change headphones for ext. amplifier).

(¢} Single channel upper track radio or gramophone)

NoTE :—The following instructions relate to radios and gramophones made to work
on AC MAINS ONLY. In general, AC DC apparatus must be approached with care,
a5 cither extra capacitors in the leads, or an isolating transformer are wsoally reguired,
and the unskilled are advised o leave this o a qualified technician.

Most radie scts have extension speaker sockets brought out at the rear which provide
a useful rake-off peint for a signal. The connections from these can be made by a length
of twisted flex to an unscreensd jack plug,

Check that if one of the external sockets i connected to chassis, the lead from it
connects o the body of the jack plug. (The longer connection blade ender the jack coverl,
A better method, but ene iovolving some knowledge of radio set circuitry, 15 to take the
output for injection inte the “Ferregraph”, immediately after the receiver’s detector
stage. This avoids using the recewver’s cutpur stages, which are unnecessary so far as the
Ferrograph 15 concerned, and aveids the distortion and hum sometumes associated with
such stages.

Here, the signal will normally be of lower level, and may be taken into the INPUT 1
socket of the recorder if adeguate gain is not provided at INPUT 2, This might also
apply in the case where a vuner unit s wsed instead of a complete sct, the main criterion
being that if knob 1 is turned 1o a scale reading of 10 and peak level is not anained on the
meter, it is necessary to change the lead over vo INPUT 1, reser knols 1 to zero and advance
knob 5.

14



Similar considerations apply w0 recofding from gramophons, and i s always berer
e take the signal from an assocated amphfier or pre=amphifier (because of the tone comtrols
provided) rather than direct from the pick-up.

For either radio or gramophone recording therefore, the procedure s o=
Connect to input 2, UPPER TRACEK.

Check that the front pancl controls are as follows =—

Fonobs 2, 5, 6, 10, are ar zero,

Knob 3 to speed desired.

Enob 7 and switch 8 o “"UPTER".

Turn the main function switch to "RECORD™ and set the needle of the peak level
meter to zero by knob 11,

With the radio or gramophone working, advance knob 1 antil the needle s swinging
to B oom it scale, 1F now, knob 915 advanced and switch 4 ser wo “ORIGINAL", the signal
will be heard before recording. Note counter “E™ reading.  Start the tape running, and
change swich 4 w “TAPE", when the signal will be heard off the wmpe In this
way a check can be made of the quality of the original and recorded sound.

After the recording, stop, wind hack v the original counter reading, and urn the
main function switch o plavback.

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

Enobs 1, 5, 6, 9 at zero.

KEnob 3 o speed regquired.

KEnok 7 and switch & o “LOWER™.

Adjust recording level with knob 2 and moniter level with knob 10,

Plug signal into input 2 and changeover external amplifisr to sutput LOWER TRACK

(d) Sterco (both channels together)

It should be moted that, when they are recorded simultaneously, the “crosstalk™
berween channels is of the order of 40 db. This is adeguate for stereo, but if i is artempred
to record two entirely differens signals at the same ume, some breakthrough between the
rracks might be audible. Recording the same signals one at 8 ome, (knob 7 on "opper”
or “lowee™), gives negligible crosstalk because no bias i then present on the track not
being recorded.

15
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(i) Swereo recording (microphone )

This requires two separate microphones or @ special two unil stereo mcrophone.
With the former, results will vary with the separation, and angle of the individual
microphone heads (if ribbon type), and usoally some experimenting will be necessary.
With the stereo microphone, the only vanable s the positioning of it, relative o
the sound to be recorded, the other factors being pre-determined.

To make a recording, the procedure is sinular to that described for single channel
working, except that both wracks will be working together.

If headphone monitoring is envisaged, cach carphone should be connecred
separately 1o each output jack on the rear panel,

The panel controls showld be ser initially a5 follows
Knobs 1, 2 at zero (also 9, and 10, if no momitoring).
Enob 3 to speed desired.

Saich 4w “TAPE",

Enoh 7 o “"STERED".

Turn the main function switch to “RECORD" and sct peak level meter to zero
(check with switch 8 oo UPPER and LOWER),

With the microphone working, and switch & on “"UPPER™, advance knob 5
until the meter is swinging to 8 on its scale,

Ser switch o LOWER and advance knob 6 for the same result. Mote counter
[E} reading and start tape runming.
(i) Stereo recording from disc

Once again, most of the notes concerning dise recording on single channel apply,
use two external amplifiers and speakers for montoring, and S3WITCH 4 will compare
SORIGINAL™ and “RECORDING™ on both channels,

Special Applications
It is recommended that the preceding papes are studied before any of the following

applications are arrempred, as in general, thev are combinations, or simple variants of
standard recording technigues.

(£}

Recording two signals simultancously on one track (mixing)
The first important thing is to note that one signal must be 300 mV (or more) and

the other between 2 and 50 mV. If the lawer is greater than 50 mV, it can easily be

reduced by a simple potentiometer arrangement, but this must be done before injection
mte npuat 1,

L



Onee suntable sygnals are available oo somply o marter of injecting the larger it

I%PUT 2 and the smaller inte TN L.

Considering the upper track, set the recording levels of cach signal independently
by means of knobs 5 and 1, pulling out the jack plug carrving the other signal (or swirching
it off ), as cach one 5 set.

Chce the levels are set recording can follow in the usual way.

gl Playing back on one track and recording on the other

This k= done by combining the instructions for single channel playback and recording
on different tracks, and it is possible to copy a recording from one track on w the other
by linking the cutput and input 2 jacks of either track by a double-ended jack plug lead.
[can be ordinary fex).

This can be applied v paragraph (f] vsing one previously recorded track o ome
signal and say a microphone a5 the other.

th] Echo effect

An echo effect may be obtained by connecting, sav, the upper mack OUTPUT o
the wpper track INPUT 2. The signal source o.p. 3 microphose, would then be plugged
in INPUT 1. It is of great assistance in setting the controls if 8 pair of headphones be
also connected across the OUTPUT, e, i ]'ﬂar:ﬂlui with the lexd o INPUT 2. Now
proceed as for a normal single channel recording with headphone monitoring (PARA. 6 (a) }
but slowly advance knob 1, which will bring in the eche. It will be found thar a careful
adjustment is required to avoid multiple echoes or even feedback instability which occur
with 1o great a seming of knob [,

Changing the speed to 375 wall give a much greater delay in the echo.,

7. ERASE LINK

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

Firstly, by the removal of the plug, it ensures that the recordings canned be accidentally
erased. This it does by sewvering the connection between the crasing oscillator output and the
deck, It will be found of great value where the recorder 15 to be used by the relanvely unskilled,
for the purpose of repetitive plavback only of valuable recordings.

The second function of this link is to provide a means of interjecting spoken commentaries
tnte existng recordings without the clicks and sudden discontinaities which wsually ocour
when this s attempred by merely terming w “Record”, interectung and switching back 1w

" Playhack”.

T'ht.' u'hicl;l_ |.1I- t|'|= Fm.-.u.'m \:.'11_1.:rr| 1% fiy pT\-:l'l.'llJn: H l.:raduu] Bl |.:|.|r|.1'|_'||-e.'l:|: fade out of the
peeviously recorded material, a smooth insertion of the new material, followed by a gradual
restoration of the |.1ri.g-i:|1:l. This 15 acheeved l':n. 'p|.|.1|_.-.|_.-.ir||.-. into the erase hink socker, a new plug,

-



T tht: pim’. 1:|r whin.:h = n.'llﬂL'hL"d, |:'|}' a fool of w0 of Twin il.'i.l.l\.l.. H| I.II:I'L'H:I ol wircwound rheostal
of 4 watrs dissipation and with a logarithmic characteristic. (Available from the Company on

request,

Having then carefully noted by time interval or scale marking, the positions at which the
interjection is required, the recorder is started, carefully set for the new recording level in the
“Record™ position, but with the variable resistor mentioned, set to the maximum position.

Running in this way, no erasing will take place,

As soon as the appropriste point s reached, the vanable resistor is slowly rotated to iz
zero resistance positien. At this point, 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 resisior
should be slowly rotated once more 00 its MAXIMWT PosIton.

It goes without saying of course, that it is not necessary (o use this method only when an
interjection is required. Tt can readily be used o delete unwanted portiens of a recording in
an unsbtrusive manner.

8. BRIEF STOP

When making a scries of short recordings, it may be novced thar a slight click is put on
the tape at the start and finesh of each recording, Mormally this is of litthe consequence and can
be ignored. It can be eliminated however, by the use of the brief stop, the operating button
of which 15 shown in Fig. 2. The acton of depressing this, pushes the pinch roller off the
capstan and holds the tape against the right hand guide peg, stopping the movement of the
tape immediately. The housing of the butten has a swandard Leica camera thread, so that a
shurter release cable can be screwed on for remote operation of desired.

4. ENDLESS LOOPS

The “Ferrograph™ finds many applications in science and industry where special problems
present themselves. Some of these do not require long recording sequences in the normal way
bur instead, an endless band of tape for continuous presentation of data or for continuwous
recording. A loop of a few minutes duration is usueally adequate in such crcumstances and
the cassette attachment about to be descnbed (which 15 an optional extra) caters for a maximum
of 4 minutes at 7.5 i.p.s. or 3 mins. at 3.95 i.p.s. Under the contnuous recording conditions
referred to above, any activity capable of translanon mto an clectrical phenomenon within the
frequency and phase shift limitations can be monitored, so that the last few minutes are always

on record. In this way the instrument can be made to act a5 a memory loop and if necessary,
its memory can be shortened o a marer of a few seconds. Monitoring for fault conditions is
an obvious application of the facility, as immediately a fault occurs it can be arranged chat
either manually or automartically the deck s shut down so thar afterwards on plavback, the
conditions leading wp to the establishment of the fault can readily be traced.

18



“'h-:n mnking I:h:;' l,'nnl.':;'rs:inn (k] l,!l'l.dll,!!ih |1:-::-'|"| |.1|;'&em|!i|1n, the I:lk-t-u]"! and migzﬂ.iﬂ-:’: FAOEOTS
must be disconnected so that they do not revolve. This can be done by breaking the hink
between the tags marked O & 5 on the rear tagheard of the deck behind the wake-up motor.

Before Arting to the deck it will be necessary to load the casserte with the required amount
of tape. It is not wise to exceed the maximum running time =0, bearing in mind thae ot 7.5
1.p.s the tape velocity is 37) ft. mun, and at 37 1p.s. 18] 11, min., the appeopriare length should
be cut from a reel of well aged ACETATE BASED tape. On no account should tapes with
cither PVC or POLYESTER (MYLAR) backing be used, otherwise sucking and binding
berween the urns in the cassere will oocur.

The three screws and their spacers around the periphery of the cassette should be removed
and the small peg inserted in the way shown in Fig. 5. The start of the ape should be passed
from 1he ouside theough o the inside of the cassette over the fourth roller counted in a counter-
clockwise direction from the peg, snd the winding should proceed in a conventional “coating
ingide™ manner over the per, the purpese of which 15 to ensure that when 1t 15 removed, the
tape is left very loosely wound, Tt must of course be removed before any anempt is made to
operate the equipment and the peripheral spacers should also be replaced. The illustrarion
shows the cassette being wound on a conventional cine-film winding attachment which provides
a convenient means of careving out the operation.  After winding, the ends of the wape should
be spliced together, leaving a loop of approximately 18 inches,

In operation the tape will be pulled out of the inside of the casserre and by virtue of the
inter-turn friction, the whole mass of tape will revelve casily on the anodised surface and the
rollers, and wind itself again on the ouesede,

The cassette 15 attached by means of captive screws to the hank bushes niverted o the
deck under the magazine reel. Fig. 4 shows it in position,  As there should be litthe or no
tape tension between the capstan and the cassette when the endless loop is running, the aut
stop cannot be used. To stop it swinging back and preventing the start button holding in, a
small elastic band (} inch) should be looped under the lower cheek of the right hand bobbin
tape guide (i.e. between it and the deck) and over the post on the end of the arm.

When first run after loading on to the instrument, the winding tension will adjust itself
automarically to the correct inter-turn fricdon and the length of the free loop will vary accord-
ingly. Normally it will increase in length as the ape tightens up and after the tape has been
running for some few minutes, the tape can then be re-sphoed at the onginal join to bring
the free loop within the confines of the deck. It must not be made too small as otherwise
the tape may bind in the cassere. Fig. 4 shows a typical loop in operation.

Where the loop s being loaded with previowsly recorded material, obviously the length
cannot be shortened haphazardly and therefore to ke up the loop length, the splice must be
undone and further turns taken round the cassetse before re-poining.
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TiG, 4, TAFE DECK COMYERTED TO LOOP OMELATION

10 CARE AND MAINTENANCE

Little actual maintenance is necessary with the “Ferrograph™ beyond 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.
To 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 applied 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 ase very vital parts and their working faces should be
treated with great care. After a time they will acquire a high palish, and this is a very desirable
condition to be maintained. Never allow any abrasives to come into contact with the head faces
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 serious resules,

The capstan also requires grear care vo see that its surface remains undamapged, Here oo
tape coating material and dirt may accumulate causing “wow", or the tape to pull but weakly.
New tape quickly leaves a fine deposit o that periodically, or whenever it is suspected of
CHUSINE poor tape transport, the capstan surface should be wiped with a dry cloth, If allowed
o accumulate for too long, a VERY LIGHTLY damped cloth may be necessary.

Do not carry out this operation with the capstan running as there is grave danger
of the cloth becoming caught and causing damage to the capstan.
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FIG. §, LOADING OF LCEOP CASNETTE

All rotating parts of the tape deck are fitved either with self oiling bronze bearings or
grease packed ball races. The latter require no regular atention and the former should run
for approximately 1,000 hours before any oil need be applied. To do this, a few drops of
Aeroshell fluid number 3 should be ntroduced into the top and bottom bearings of each
motor with a suitable ‘dropper’, taking gresr care not o splash ecither the brake shoes or the
wdler wheels, If difficulty is experienced in obtaining this particular odl, it can be supplied in
a smiall comtAner a5 AN ACTLROTY.

If necessary due to excessive noise or stiffness; a trace of odl can be applied from time to
time to the sliding members of the gate mechanism and the pinch roller bearing, but under

no circumstances should ol or grease be allowed o come into contact with the neoprens face
af the capstan.



TECHNICAL SECTION

The fl.1|.|-:m‘ing Tﬁiﬂrﬂ are l\_"'l'll:irl.']}' techmcal in pature and devoted 1o a dnul'.ip[i.-m!l ol lh-:.:
main design features together with test and alignment procedures in case of need,

1. DESIGN DETAILS
(a) The mechanical unit

The mechanical unit is wholly contained on the hinged top deck of the insorument.
Three motors are emploved, One, running counterclockwise when energized, takes up
the tape after having passed through the capstan assembly 3 the second, running clock-
wize when energpized, rewinds the tape after recording. During the record and playback
functicns this motor is partly energized to manton a small back tension on the tape.
The sole function of the thied motor is e drive the capstan and flywheel assembly. It
is a split phase capacitor type induction motor with sufficient reserve of power to make ot
relatively insensitive 1o small changes of applicd voltage or lead, and its speed therefore,
within certain limits, is controdled only by the frequency of the mains supply,

This motor, running clockwise viewed from its spindle end, carries a stepped pulley,
against cither step of which a neoprene nimmed adler wheel drives 8 heavy flvwheel.
Rigidly coupled to this flywheel is the capstan proper which has a brass bush w which s
bonded the leaded neoprene traction surface

The asembly is mounted on greased angular contact ball races, rendering any
regular lubrication unnecessary.

Three separate heads are wsed on the maodel 422, these are the two track erase head
M4 followed by the vwo rrack stereo record head X5 and the vwo wrack steeco monitos or
playback head X6,

On the model 424 the only change &5 the substitution of a quarter track plaviback
head X7 for X6,

The erase head 15 mounted ngadly on the base plate but small shims are usually
emploved undernearh for cxact adjustment of it height

The record head 15 serewed to a small plate which pivors on two cone poanted screws
on s centre Line, one at the front and the other at the rear, These screws fit into tapped
holes in the plate and are fixed by 6 BA locknuts, they are used to determine the height
setting of the record head. The plare and head may be rocked over a small angle by a
screw in the front nght corner. This is to ensure that the gaps in the upper and lower
track sections of the head are exactly ar eight angles o the tape path, thus falling inve line
with other instruments, and guarantess that recordings made with it can be plaved back
witheur any loss of the high froquencies which would occur if the gaps in the recora and
playback heads were at different angles.
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The playback head X6 is mounted on a dwecast body which is also pivoted to permat
its gap alignment with the ape. The relevant adjusting screw has a large knurled knob
and is located to the left and rear of the head. Also ar the rear is the head heig lever
which is not used on the model 422 and locked in position by a clamping screw and plare.
On the model 424, by moving the lever back, the head may be raised by approximately
0,035” to align (in the horizontal sense) with quarter track pre-recorded tapes, the vertical
gap alignment remaining unchanged. The relative positions of the heads and the track
dispositions are shown in Figures 14and 15and it will be noted that with only 0.030°
scparation of the erase head sections, any recorded tapes from other half or quarter track
recorders can be complerely erased.

To the right and rear of the hesd asembly & pivoted the arm of the automatic
stop switch ; ar the end this has a short vertical rod which rests hghtly across the ape
berween the nght hand bobbin guide and the reel centre. When the supply reel s empty
and the end of the tape comes off, or if the ape were 10 break or the take up motor stop,

this arem swings over under light spring tension and by means of a simple switch under the
deck shorts our the selenoid (L1

Dwuring the fast winding operations the arm of the auto stop s automancally pulled

clear of the rape and = therefore inoperative, but as winding on and back are of short
duration and invariably under supervision the action of the auto stop i then umimportant.

Starting and stopping of tape transit is accomplished through the main operating
bar (Fig. &) 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 operaves the main
motor switch (5W3), across which 15 a capacivor (C1) for interference suppression, and
at 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 is energized by rectified current from the
special valve heater supply from the mains transtormer. To stop the tape transport this
solenoid s shorted by the push switch (SW5), or by the contacts of the awto stop
switch previously referred to, which allews the arm to return under spring tension. This
switches off the motors and applies the brakes to the reel drums. Sections of the speed
change switch on the tape deck and the equalisation switch on the amplifier panel are also
connected across the solenoid in such a manner thar unless the same speed 15 set on each,
the solenodd will be shorted and, thus prevents making a recording with the wrong pre-
emiphasis (equalisation). The brakes are so arranged as o have self wrappang propertes,
thar is 1o say thar they have rheirr maximum effect on the reel which s being pulled and
very little on that which 15 energized. Dunng rewind therefore a much greater braking
torgue is applicd w the ake up reel 5o thar spillage of vape 5 avorded, and similarly during
“wind on™ and normal runming to the magazime resl,

The main operating arm s also linked with the capstan pinch roller and the idler
wheel of the fiywheel drive, so that these are only brought into engagement with their
respective rotating parts when the mechanism is “on™. This has been done 1 provide an
instantaneous start and stop of ape transit, and also w peevent the temporary appearance
of indentations in the neoprene parts which may be caused if these members are left in
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engagement under spring tension for prolonged perieds. On switching off, these members
are knocked our of cngagement.

The change of connections of the heads and motors necessary during the various
operations 15 carried out by the ceramic wafer switch (SW1), One wafer of this Inoks
after the motor supplies whilst the lower controls the osallator HT supply and the feeds
1o the record head. Linked to this switchby a cam arrangement i3 alever which deflects the
pressure pads from the heads, and the pinch roller even further from the capstan, during
the fest wind operations. The cam itself is interlocked with the main operating bar so
that the main function knob cannot be turned when the tape = running on record or
playback, It can be urned 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 main function knob, it is then that Ioading the tape should be carried our,

Must of the connections from the deck are taken down through a pair of multuway
cables ending in octal plugs and sockets which engage with similar plugs and sockets on
the amplifier and power unit. The exceptions are the two leads from the steree playback
head {coded green for lower track and red for upper), the two leads for the stereo record
head (voded yellow for lower track and black for upper) and a lead carrying bias supplics
which plugs inte the power umit chassis,

(b) Power supplies

A full theoretical circuir is given in Fig. 16, With regard w the actual wiring, all
models are the same except for the pnmaries of the mains transformers TR3 and TR4
but due to the different mains voltages for the various types, the motors and associated
capacitor and resistor have different designations,

As will be scen from the crcuit diagram, valves in the first, i.e. low level, stages of
both playback and record pre-amplifiers, (W1, 2, 4, &, B) have their heaters fed with DO
to reduce possible hum generation to 8 mimimum. Valves associated with the oscillawwr,
peak level meter and ocurpur stages, being less critical in chis respect, have AC heater
supplies., Direct current for the valve heaters 15 obtained from a pair of silicon rectifiers
ME2, MR} in an orthodex full wave circuit and s smoothed by R832 and 5, ending
ar 126 volts which can be apphed dircctly to the double triodes,

The tape deck solenoid, in series with a 1 ohm resistor (B77), is also connected
across this DN supply, with the junction of the rwo connected to chassis. When
the stop button on the ape deck, or the auto stop is operated, the solenoid is shorted out
and R77 prevents a shoro circuit of the DC power supply.
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FIG. 5. POWER LFIT USDERSIDE VIEW

The valves V3, V3 and V7T have their heaters [6.3V connection) wired in series across
one hall of the [9-0-19 volt AC secondary, whilst V% plus 2 serics resistor RB4, and the
twn meter luminating lamps LPl and 1.P2 |||u:... their series resistor R0, are across the
other half.

2580 wolre MO for the pre-amplifiers s supplied by four silicon rectifiers (MRB4, 5,
fi, 71 in a bridge arcut across the HT secondary winding of the mains transformer. It is
smoathed by cesistor RBY and capacitors C4% and C51. The HT supply for the escillator
and meter valves 15 taken off before the '-.rnnnIhl:lJ_: resEsliT,

(el Record amplifiers

The two record pre-amplifiers are sitwated on the frone amplifier chassis, 0, below
the control |,'|'.|1'u;'|1 and they are of wWenncal construction for upper and lower tracks.

Referring again to the circuit diagram and dealing with the upper mack record pre-
amplifier, jack JK1 (or inpuc 1] is connected directly o the grid of one triode section of
V1 and has an impedance af 1 megohm,
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It is important te note that this is intended for low level sources, and signals in excess
of 50 mV will overload the valve, with consequent distortion. The fiest tricde section
Vla is RC coupled 1o the second section Y1b, and resistors R7 and RE provide some nega-
tive feedback between them, materially improving the overall linearity and distortion.

From the anode of V1b the signal passes via C7 to the input | gain conteol B0, and
from there via R11 to the gnd of V2Za. R1l prevents the grid of V2a being at chassis
potential when RI0 i in its minimum pesition, and K14 performs the same function with
respect to the input 2 gain conrrol R13, which is also connected o the grid of V2a. This
ensures that signals inmo inputs | or 2 are virtually unaffected [maximum variaton 2 db)
by the relative positions of the gain controls, wherever these may be. R17 and C10 between
the anode of V2a and chassis provide approximately 3 dB of bass boost, and i anode load
resistor 15 in vwo parts R15 and R16. This s to provide 2 tap 1o feed a certain amount of
the signal via C9 into the grid of the playback pre-amplifier output valve for the purpose
of comparison with the signal off the tape [original tape switch).

The HT supply to ¥2a and the corresponding lower track valve Vb is decoupled
via R12 and 8.

From the anode of V2a the signal passes to the recording ourput valve V3a and also

Vi the meter switch to the meter valve V5. Treble boost during recording is provided
by the resonant circuit 1.2, C15 across the cathode resistors of V3a. This is changed by a
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switch to a different value for cach tape speed. The signal is conducted to the head via

C14 and SK4. From P4 the signal is led via a secuon of the main tape swirch 1o the upper
track section of the record head X3.

(d) Meter circwit

Considering the meter circuit, the signal arrives, via B235 and C24, at the grid of the
first section of W5 which is connected as a cathode follower o provide a low impedance
source for chargmg CI8. R23 s included so that, in comunctoen with B26, the meter
sensitivity can be set correctly. From the cathode of V3a the signal is rectified by MR
and charges the reservoir capacitor CI18, the resultant voltage (negative with respect to
chassis) being applied to the geid of Wb, The peak level meter proper M1 is a ImA DC
full scale deflection backward reading milliameter i.e. the pointer is at the right band side
for zero current and deflects from right toleft. V5his cathode biased by the resistor nerwork
R24, R29 and RED 5o that at zero signal input 1| mA is passed through M1, and the pointer
deflects full scale which is marked as zero. Exact adjustment to this zero mark can be
made by R29, the meter zefo potentiometer on the front panel. The arrival of a signal
at the input to ¥5 causes @ negative volrage o appear at Vb grid, 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 15 to reduce the current through it
to zero for apparent full scale. The meter scale, although having 10 arbitrary divisions, is
substantially lincar from zere to nine, and 87, designated additionally by a red line,
corresponds 1o peak recording level. The meter = illuminated by two miniature bulbs
which also serve as an indication that the equipment s switched on, the meter iself
however only operates on the “record™ position of the main switch, this is done by switch-
ing its HT supply on at the same time 25 that for the oscillator,

(¢) Erase and Bias supplies, Oscillator

The bias and crase voltage is generated by a double tnode V9 located on the power
unit chassis. The circuit is that of a conventional push pull cscillator with the primary
of the coil L4 tuned by capacitors €34, C46, C53 in series, One side of the secondary of
L4 is connected o chassis and the other (output) side poes via the “eraze link™ SK7 w
the track selection switch 5%W%. The pole of the switch section to which it goes also has
connected to it @ variable resispor BBS marked “bias egualise”. The other end of this
resistor goes to anotherswitch section which connects it tochassis in the upper or lower teack
(mone], bur not in the stereo, position of the switch, The function of R86 therefore is to
compensate for the reduced load on the oscillator and maintain the bias voltage atits correct
value when each rack is recorded independently,

In order to aveid drculating currents leading to some degree of cross coupling, both
leads o the wnused section of the erase head X4 are disconnected when recording single

track. It was found necessary though o disconnect only one lead of the bias supply w
the unused teack of the record head X5,
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To assist in tracing the bias and erase feeds, it may be swated briefly that the upper
teack bias supply s from SWO via RBO and pan 4 on PR and SK8 then through tag 3 on

the deck, C4 and to the UT winding on X3, the other end of this head winding being
permanently connected o ground.

The upper wrack erase head section 15 supphied via C44 and pin 5 (P8 and 53KE) then
from tag 2 on the deck to X4. The other side of the winding is led via deck ag 1, pin &
on SEB and 8 1o 3%, where it 15 switched 1o chassis in the upper track and stereo, but
left disconnected on the lower track, position.

The lower rrack bias supply is via RBT, SE6 and Pb, deck tag F and C3 1o the LT
winding on X5,

The lower track erase supply goes again via 3K6 and 16 and deck rag E 1o one end
of the winding, then from the other via deck wag 7 pin 3 on SK3 and PE to a section on
S where it 15 connected to chassis on every switch position except upper track record.

if] Playback pre-amplifiers
As both playback pre-amplifiers are of identical construction, the following descrip-
ten of the upper track will serve for both.

The signal from the monitoring head X6 arrives via P2 and SK2 at the primary
of the input transformer TR, the secondary of which 15 connected to the grid of the first
section of the double triode V6. This triede section is BC coupled (RS0, £32 and R5%)
to the other, and between the two is the playback equalisation network. This works on

the negative feedback principle re. part of the signal is fed back over C33, B54, K92 and
B52 to the cathode resistor B49 of the fiest triode,

A section of SWe is used to vary the resistance in the feedback line to compensate
for different recording characreristics, and capacitors CM and C31 are wsed rogether
across B49 for exrra wreble boost ar 37 Lpas.

Using the cathode of Voa apped into the junction of B51 and B49 provides adequate
bias with a moderate value of R49,

It may be noted at this point that there is a minor difference i the upper and lower
track amplifiers in that the latter has an extra capaciter £33, this 1s a compensating feature
for the extra capacitance of longer screencd leads (due o the different location of cach
amplifier).

The series resistors Bl and R74 between the cathodes of Véa and V3a are for the
purpose of cancelling spurious induced signals berween the sections of the stereo monitor
head (crosstalk reduction),

Following again the path of the equalised signal in the upper track playback pre-
amplificr, it passes 1through C3, and if S%7 i in the “tape” position, to the playback
gain control R56, From there it goes to the grid of the cathode follower output triode

V7a (half of ¥7). The actual outpur is raken from the cathode resistor B39 through C35
and R&0 o the outpur jack,
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12, TESTING AND ALIGNMENT

Where a major component has been replaced it may be necessary o Carry oul Ceriain
re-alignment of the pre-amplifier networks. This section is consequenty included for the
benefit of the Service Engineer. It derails the whole testing and setting procedure.

It cannot be oo strongly emphasised however that indscriminate readjustments should
not be made sgainst these instructions without cause, as prior o leaving the factory the
“Fercopraph”™ will have been carcfully set up with a great deal of specalised equipment,
The fact that there may be <light discrepancies between the readings obtamed and those shown
below does not mean thar adjustments are necessanly called for,

[a) Voltages
AC Heater Voltage [PL0 on circuit diagram between Mins 2& 7) .. 19y RMS
DC Heater Voltage (1'10 on circwit diagram berween Pins 3 & 7) oo Lbw
D YVoltage across Tape Deck Solenoid .. - coo By

DC Voltages Associated with Valves :(—

VaLve : Axope 1 ANODE 2 CATHODE 1 CATHODE 2

M, : (Pin 13 (Pin &) | (Pin 3} [Pin &)
Vi ' 70 90 _ 15
W2 I 120 N L2 1.0 Lo
Wi 140 ! L4 i3 15
Vi %0 _-_ 70 1.5 _ —
Vs 270 a 270 - 25
Vi A a a0 = Lo
w7 230 230 i L1
W | o0 Hi 1.0 —




AC Voluages

245V or 110V applied at relevent frequency, Measured on the appropriate AC
range of an Avometer model “8” 1000 ohms volt.

| 4220 4228 420
PLAYBACK OB RECORD 424y $24n d 24k
245+ 50c.p.s 117 &lc.pos|] 10w $Pcps

Voltage across capstan motor capaciter .. .. 520v 500w 220v
Voltage across capstan motor input socker 245v 110w 1w
Voltage across take up motor input socket .. 150 Aov | Bl
Voltage across rewind motor input socket . Ok 47w 47v

Measured with a valve voluimeter.
68 ke /s bias volts, measured at pins of record head X5 .. 14 - 20V EMS

NOTE : Hear Two Pins for Upper Track (U'T)
Front Two Pins for Lower Track (LT)

The correct values for the head will be found on a small label on the underside of
the deck, generally at the centre left edge.

68 ks erase volts, on each erase head section [pin connections the same as the
record head) .. 27 - 3%V EMS

(b} Gain and amplifier equalisation

As the gain of the plavback pre-amplifiers varies considerably with frequency [due
to equalisation] and only 1.0 volts are available at the output jacks, it is recommended that
simple resistive attenuamors of 100:1 and 10001 be wsed for the various inpurs and an

different frequencies, The first could consist of 16 K ohms and 1 K ohms and the
second of 1 M ohms and 1 K ohms resistors.

With these attenuators, 1.0 volts can be applied across them from the awdio oscillator
and provided the correct attenuator is used, the curpur will be of the same order, this can
be seen more clearly in the following table,

The tests should be done with all gan controls on the front panel fully clockwise,
and to carry out the first it will be necessary o remove the four screws holding down the
front panel, prop up the deck, remove the large screw holding the side amplifier, and
lowmen the clamping piece on the rear input panel. The amplifier can then be lifted up to
expose the underside.

This is necessary since the input impedances of TRI and TR2 are extremely low
and it is more convenient 1o measure the gain of the playback amplifier from the secondary
windings of these transformers instead of the more accessible head sockets.
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: PosITION OF

Pre-AmP | ATTENUATOR InpuT Pordr | Freguexscy] Gamw | Switc 4 (Fig. 2)
Playback 10080 2 | Gridof Véaor VBa | 40 ¢ s 10H0H0 Tape

Playback : 0001 Gieid of WGaor VBa | 1000 ¢ 5 75 . Tape

Mayback ool Creidd of Wia or VBa | 15 ke s 50 Tape

Record | 1000 : | Input 1 Jack 1000 ¢ 5 L0 Original
Record i i i Input 2 Jack 1000 ¢ 5 5.6 Original

[

The above will check the recording amplifier up to the last stage, if this 15 suspect,
the ourput voltage can be messured at the head sockers 5E4 or K5 with the head leads
unplugged, To do this, inject & 1000 cvcle signal into input 2 and advance the gain control
to register 8" on the peak level mever. 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
175 ar 10 K s it should be 25,

When the head s plugged in, the voltage developed at the head socket will drop to
BimY, although then the oacillator valve will have o be removed 1w prevent bias vols
masking the reading.

All the above Agures, including those in the table, are average values and the readings
obtained on individual instruments may vary somewhat from them, this applics in particu-
lar to the playback amplifier where the gain is dependent upon the semting of the equali-
sation controls,

The following tests apply to both the 422 and 424 models, but in the latter case
the playback head should be in the *down™ positon for all of them.

() Head alignment

Before leaving the factory the gaps of both the record and playback stereo heads are
set exactly at mght angles 1w the tape. This alignment is done by means of a master tape
and, as explained in the technical description, is vital both for the high frequency per-
formance of the instrument iself, and 1o ensure thar s recordings will be fully iner-
changeable with those made on other instruments,

For these reasons, the azimuth settings 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 3 test tape carrying a constant level recording
of a high audio frequency ¢.¢., 10 ke s at 7.5 i.p.as.
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This should be plaved back wsing the upper truck amplifer and the plavback head
anmuth screw (Fig. 20 adjusted to give a maximum output, which can conveniently be
indicated on an AC voltmeter acress the ourpor jack. To adjust the record head szimuth.,
remove the test rape and substitute a reel of standard recording rape. Inject a 10 ke s
signal into input | or 2 and ruen te RECORD. Set the recording level to HALF THE
FIRST DIVISION on the meter and run the tape at 7.5 Lps. Now adjust the record
head azimuth by means of the front right hand screw in the head base plate until 3 maxi-
mum output i obtained from the playback head.

(d] Recording level
The peak recording level corresponds to the maximum signal which can be applied
to the recording head network for a given amount of distortion on playback. On these

maodels this level will be set so as to produce not more than 3., wotal distortion on peaks.
The process 15 as follows ;—

Turn o RECORD, then with all record gain controls fully annclockwise, adjust the
the recording level meter accurately to zero and inject a source of 1000 cycles into input 2
upper track at a level of approximately 0.5 volts. 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 remds 8. Run the tape at 7.5 1ps., adjust the
plavback gain control and measure the toml distortion § it should be berween 2.5 and 37,
It it is mot, vary the recording level w obtain the correct figure, this will then give a reading
other than 8 on the meter, and it will be necessary to re-adjust the laner 1o 8. This may
be done by changing the value of the resisvor B26 (cireuit diagram).

The same check may be applied to the lower track channel in a similar way but of
course the meter cannot be altered again if there 15 any discrepancy in the record
level ‘distortion relationship, however this is extremely unlikely.

Where a distortion meter i not available, some idea of the total distortion can be
obtained by applyving the output to the Y plares of an oscilloscope, at the same time
connecting the X plates direct to the output of the audio oscllator.

Because of phase differences, an ellipse can be obrained on the screen of the cathode
ray tube and the regulanty of this ellipse used to give an indication of the distorton
present. Some experience is normally necessary 1o pelare 3, distortion to the modified
shape of the ellipse, so that it is not pessible to give definite guidance beyond srating thar
the ellipse should only be slightly distorted on the “major axis™ parts of the curve,

(¢ Bias checking

If a record head has been replaced or, of after very long use it 1s suspected that the
head requires a different value of bias, 3 test for optimum bias may be institured as follows :
Unsceew the tape deck holding down screws, hinge it back so that the two biss
potentiometers on the power and oscillator unit are readily accessible and prop .t up in
this position. Dealing first with the upper track, connect a valve voltmeter across the two
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rear pams of the stereo record head and an AC voltmeter 1o the plavhack owtpar jack or
the ourpur of an amplificr connected o the =amce.

Turn o RECORD and, with the record gmn controls fully antclockwise, align the
meter needle accurately on zero by means of the 2ero set contrel. Imect a constane 200
cvcle tone at a level of roughly half a volt into mput 2 and advance the corresponding
gain control w give a level of & on the meter. Run the wape at 7.5 L.ps. and adjust the
playback gain to give a convenient reading on the AC voltmeter. Now vary B30 1o obtain a
maximum output, all other parameters remaining fixed. The value of bias read on the
valve voltmeter at this setting of R80 mav be taken as the optimum for the upper track
channel and the particular ape in use,

The proccdure may be repeated for the lower track, plugging into the corresponding
imputs and outputs and connecting the valve voltmeter to the two front pins of the steren
record head. Adjust BAT (Figs., 8 and 9 for the lower wrack bias.

Having fixed the bias voltages, the oscillator Joad equalising resistor BE6 should aow
be ser. This is done by varying B84 to keep the bias voltage constant when 5% (knob 7
in Fig. 31 15 moved from “steren™ to “upper” in the case of the upper track or “stereo™
to “lower" in the lower track bias case

Note :—In cases where the bias 15 changed appreciably from the original setings, it
will be necessary 1o re-check the frequency response curve obtained with the instrument’s
own recording. Due to the small varation in bias requirements on the majority of apes
available, 1t should nea in gencral be necessary v re-adjust the bias when different makes
are used.

(f) Fregquency response
Checking the overall frequency response completely at 7.5 iLps. would involve
six separate tests covering the full frequency range, These are (==

I. Upper track playback using an NAB test rape

2. Lower track playback using an MAB test tape
3. Upper track playback vsing a CCIR test tape
4,  Lower reack plavback using a CCTR test rape
5. (wn recording upper track

6.  Ovwn recording lower track

As there are two separate recording amplifiers and 1vwo playback pre-amplifiers, most
faults which may develop will be confined to one unit at a time and once this is identified
it can be rreaved individually, withour the necessity of going through the whole test pro-
cedure, The complete setting up is carned out as follows :—

The playback pre-amplificr must be aligned first, using a pre-recorded NAB or
COIR test tape,
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An AC volimeter with a level response berween 30 and 16000 cvcles ¢og., a valve
voltmeter, should be connected across the upper track output, [ an instrument sufficiently
sensitive to read the small volages invelved (] volt] is not available, an external amplifier
with a linear frequency response can be wsed. For the upper track response, set SWé
(3 in Fig. 3) 1w “7.5" for NAB and play back the test tape. Advance the gain contral to
give 4 convenient reading on the output meter at 1000 ¢ s for reference purposes, then
adjust the potentiometer R34 (Fig. 13 for the same reading at 10 ke 5. All frequencies
on the test tape should then be within 3 db of the 1M ¢ /5 figure,

Repeat for the lower track but adjust Béd instead of BS54, As the difference in the
WAB and CCIR characteristics is compensated for by moving S%W6 to 7.5X, it 15 only
necessary b do this before checking the upper and lower track in & similar manner when
plaving back a CCIR test tape. R34 and R66 should be set on one characteristic and there-
after not touched agamn,

To check the frequency responses obtained from the instrument’s own recording
amplifiers, and taking the upper track first, the procedure is :—

Turn 5% (T in Fig. 3) o "upper™ and inject a 1000 ¢ 5 constant tone into mput 2,
turn to RECORD and =ct the recording level AT HALF THE FIRST DIVISION on
the meter seale fe., a very low level. Suart the wape running and again advance the playback
gain control to give a convenient reference level on the meter connected o the playback
output. Mow record a series of wones ar different frequencies between 40 and 15000 ¢ s
and note their meter readings, these should all be within - 3 db of the reference level.
Turm 5%9 and the mever swirch to “lowes™, changeover the input and cutput connections
and repeat the process for the lower track. Some adjustments mav be made 1o the frequency
response il necessary by varving the high frequency pre-emphasis. This is done by
changing the value of C16 (upper track) or C28 (lower track) over a small range. The
bass response may similarly be altered by varying R17 (upper track) or R43 (lower track)
over & range of 150 K ohme o 270 K ohms,

Frequency response at 5.75 LIPS,

Own Recording. This i the same as the 7.5 i.ps. process on each track, except
the range of froguencies will be from 50 wo 10,000 cyeles, Take 1000 ¢ 5 as the reference
lewel and adjust the plavback egqualisation by means of B32 (upper track) or B&3 (lower
track] (Fig. 13). These potentiometers should be adjusted to give the most level response
possible over the range, I required, the recording high frequency pre-emphasis may be
altered by means of a change in value of C15 [upper track) or C27 (lower track).

(gl Crosstalk

This term relates to the amount of the signal on one track which is picked up by stray
coupling, etc., on the other. It varies, dependent upon whether both channels are recorded
iogether or one at a me, being greater in the former instance. Because the order of the
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crosstalk is berween | 100 and 1 1000 of the signal recorded on the other track and in the
latter (monophonic) mstance can be comparable in level with background noise, some
ancillary equipment is necessary for its measurzment,

In addition to the usual external amplifier, a calibrated atenvator up o 30 db and a
bandpass filter w eliminate hum and h.f. hiss are recommended and they should be
connected between the playback output and 2 switable AC meter.

To measure the crosstalk with SW9 (7 in Fig. 3) in the stereo position, record a 400

eycle tone at peak level on the upper track at 7.5 i.p.s. With the attenuator se1 o give 60
db loss, adjust the gain control to give & convenient reading on the meter, and leave it
set in thar positien.

Now invert and transpose the tape reels to bring the signal on 1o the lower track.
Turn the main function switch o PLAYBACK and run the tape. Switch the attenvator

to obrain the same meter readings as before, when the difference in the artenuator read-
ings should be approximarely 40 db.

For crosstalk in the single track application, turn 5W9 w0 “upper” and procecd
exactly as before except that the initial serting of the atenuator should be 80 db, The
end result should be a figure of 60 db,

If the crosstalk is worse than the stated figure, the sewing of R74 (Fig. 13) should be
checked by playing back with the deck propped up and adjusting R74 for a minimum
breakthrough from the lower track to the upper.

Also, if either of the heads has 1w be changed, or the original assembly altered n
any way, the height serting of the heads should be checked to ensure that they are accurately
aligned. With the model 422, approximarely 0.010° of the upper and lower track lamina-
tions should be visible above and below the top and bottom edges of the tape respectively
i.£., the tape should be centrally disposed on both heads. This is most easily checked
by pulling back the relevant pressure arm with the fingers whilst the wape is running.
With the model 424 the foregoing applies to the record head, but the playback head should

be raised o the “up™ position by moving the lever backwards when the top edge of the
head laminations should be level with the top edge of the mpe,

(h] Signal to noise ratio
The unweighted signal to nose ratio quoted in the specification is the ratio of the

EMS notse from the erased tape plus the hum content, compared with the RMS signal
output from a fully recorded tape plaving back at 37, distorton.

To measure it, the same ancillary equipment wsed in the crosstalk test can be employved
except for the filter, which 15 omatted, Record a 100D cycles tone at peak level on the
upper track at 7.5 i.p.s. With the gain control fully clockwise and 60 db of attenuation,
adjust the gain of the external amplifier 1 obtain a convenient meter reading. Reduce the
record gain to zero and adjust the artenuator for the same meter reading as before, the
diffcrenc: should be 52 db or greater,
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The principal facrors affecting the signal nodse ratio are hum and high frequency
moise, If the latter appears excessive, de-polansing the record and plavback heads with o
suitable head demagnetisier should be vried first. Valves and anode and cathode resistors
in the lew level stages which have deteriorated are other possible uses,

The positon of the mumetal “wing™ on the end of the plavback head pressure arm
is of vital importance to & low hum level and normally ic should not be disturbed. I
occastan demands however, the BBA clamping screw can be loosened slightly and the
angle of the “wing” adjusted for minimum hum with the motors running. The only
precaution necessary in adjusting this is to ensure that the pressure pad contact area i not
adversely affected.

Another source of hum may arse in connecting up, if two mains “earths” are used
[sme Para. 1) and care should also be taken to maintain 3 respectable distance beraeen
the imstrument, especially the left hand side whers the plavback pre-amplifiers are located
and any large power rransformers or chokes which may be associated with external ampli-
fiers, test equipment, stc,

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

Ay Wow and (lutter

The only reliable method of checking *“wow™ and “Hutter™ is by instruments specially
designed for the purpese. These fall broadly inte vwoe categories, one where the “wow™
and “futter” components are read together or separately on meters as an EMS “wow"
and “Aurrer” fctor, and the other svhereby the frequency modulation component on
the recorded carrier is fed after discrimination to a high speed pen recorder which indicates
both the peak “wow™ and “flurter™ factor and its pature and frequency. In the absence of
a suitable measuring instrument, & rough guide can be obtained by wsing an esalloscope
connected to the ourpur as described in the section on RECORDING LEVEL.

It a 1000 cycle mote s pecorded and monitored, the rate and degree to which the
axis of the ellipse changes should be observed, thereby indicating te instantaneous phase
differences berween the stable signal from the audio oscillator and the fluctuating signal
from the tape. Some “wow™ and “flurter™ is of course inevitable § it is, as with distorteon,
once again @ matter of estimating the degree, and here 1t should be emphasized that even
the extremely low figure of 017, can be clearly distnguished on a 1000 cycle constant
tone, whereas it would be virtually impossible to detect in music reproduction,

The causes of “wow" and “flutter” are many and various and any of the components
in the tape transport mechanism can contribute to it. Beyond keeping the capstan and
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pinch roller driving surfaces clean, or changing aworn pinch roller or neoprene idler wheel
in the field, however, its proper rectification is a sk for the manufacturer, or an officially
appoeinted agent with ull servicing facilines.

13, CONVERSION OF MODEL 422 TO 424

The only essential difference berween these models is in the tvpe of plavback head fitveds
and to convert from one to another involves changing this head, However, due to the special
feature of verrical head movement on the 424 which requires a careful adjustment sequence,
and also the advisabality of checking the complete frequency response and gap alignment
after conversion, the operation should not be undertaken lighily.

To effect the change, first remove the two sceews from the base of the FPLG6 playback
head and gently withdraw it from its holder in the diecast body, preserving any spacing shims
which may be under the head. MNext remove the screw which holds the small brass plate
(stamped 422 only) the square nut underneath will drop inside the flywheel and can be retrieved
from there. The head height lever (L, Fig. 2) will now be free vo move back in its slot and raise
the brass sleeve to which the head 15 screwed, Screw the FR2S head in position after inserting
a (.015" bakelite spacing shim berween it and the base. The next operation is scuting the head
at the correct height with respect to the tmpe, and of ensuring it 15 moved the correct distance
by the lever. Ar ome corner of the diecast body underneath the deck, will be found a ZBA
“Allen” screw with g nut locking 1t in position, at the end of this screw 15 a smaller diameter
pin offset from the centee which engages in a slot in the beass sleeve to which the head 15 screwed,
Turn the screw with a 2BA wrench until the head will rise no more, wually a quarter of a
revolution will suffice.

Now position the ape acress the face of the head as it would be when running and check
that the top edge of the laminations projects at least 0.0007 above the top edge of the ape, 17
it is not high enough to do this, inserr another shim beneath the head. Now turn the 2BA
Allen screw until its end pin contacts the bottom of the slot and then continue turning so that
the head descends until the top edge of the laminations is level with the top edge of the tape.
Tighten up the nut until the screw 1s locked in that positien,

Note : It 15 most important that the end pin s contacting the bettom of s slot when
tightensd otherwise the full vertical head movement will not be obtained.

Finally, check that the head moves smoothly up and down as the head lever 15 operated,

After changing heads as described, inspect the pressure pad 1o ensure it is contacting the
head surtace over the gap region,

It will also be necessary to re-adjust the head gap alignment and probably the position
of the mumetal “wing' for minimum hum (see previows pasagrapla).
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APPENIMX A
OPFERATIONAL FAULT ANALYSIS

FALILT

MOESIBLE OPERATIONAL CAUSE

. Imstrument will nor s1art

*i meter illuminarion.

Fuse blown (see Fig, 1)
Mains lead or plug faulty.
Mains Selector knobs loose or missing.

Motors start but starting switch
will mot lock in.

Tape not supporting auto stop arm ; check
loading (Fig. 2).

Seming of amplifier equalisation switch
different o that of deck speed selector
knoh.

Tape slips or “wows",

[hrty capstan or accumulaton of tape
deposit on pinch roller. Pinch roller
spindle dirty, Bad splice in tape sticking
in guides or heads. Tape catching on reel
cheeks due to incorrect adjustment of
bobbin guides. Ol or grease on wdler im,

Enown, 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 plavback head face.

Correct gain contrad not advanced.
Output jack in other track socker.

Tape plavs back with poor fre-
QUETICY TEEPONse,

Accumulation of forcign mamer or tape
coating over playback head gap.
Mayback and record head gaps nor in line,
(Check record head before adjustng).

Pre-recorded  quarter track tape
appears to play backwards.

Playback head in “down position.
(Head height lever forward),
Applies 1o model 424 only.

Pre-recorded rwin track stereo tape

plays with reduced output on the
lower track.

Mavback head in “up™ position.
J’lprlli.fh 1o model 424 |,1|'|]_'!.'-
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Appendix A—owinied

FOSSIRLE OPERATIONAL CAL'SE

Input plug not properly imserted or in
wrong socker.

Appropriate gain control not advanced,
Microphone cable faulry.

Track selector swich 7 F'ig, ';!_;
incorrectly set tor wrack in use,

Adhesions of ocoating, ewc., over erase
heand gap or peces of splicing material
stuck to working face.

Tape coating cutside instead of inside,

Microphone in hum field {also marching
unit ),

Microphone wransformers o leads in-
sufficiently screened or too long if 8 crystal
microphone is being wsed.

Microphone leads or stand not properly
carthed to microphone or in contact with
mains leakage paths.

Winding back s commensed too quickly
after recording fe. pause  momentanily
1 sec.) after turmng to wind back before
running the tape.

Idler carrier spring broken
Idler wheel circlip missing and wheel has
“run off ™.

FAULT
4 In :I'E'-L'L1l.'\lljll.'lg_ FHI!'GIIIIJI.'I H.]:'II.' 4 HLI LS
but will not record.
Q. Wl nor pecord oF crase.

10, Records, but  incompletely erases
pn:viﬁu:.. rq'l;nrd:inﬁ.

11. Records weakly.

12. Hum recorded on tape. (Check by
changing speed, if hum is recorded,
its frequency will be halved).

13. A shorr whistle s recorded an the
end of the passage.

14, Tape runs ar one specd but not ar
the other.

5. Tape slows up or stops on Wind
hack or Wind on,

Reel motor bearmg out of alignment
making spindle tight. Push recl carriers
sideways from various directions  until
they can be spun feeely by hand with the
brakes off.
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Appendix A—conrinied

FAULT

16. Take-up reel carrier appears to run
hot, especially compared 1o wind-
back motor.

POSSIRLE OFERATIOMAL CALSE

It is mormal for the take-up recl carrier w
feel hot to the wuch, Because the wind-
back moetor runs at a lower woltage, the
effect is less with it

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

"Bobbin™ guides incorrectly set for heighr,
Tape in use has stretched non-uniformly
and 5 concave or wavy, leading to odd
layers piling on at different heighes.
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DIRECTION OF TAPE TRAVEL
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APPENDIX BH

COMPONENTS LIST FOR MODEL 42U AND 44U FERROGRAPHS

CIRCUIT |

BEF, VALLE RATING TOL. DESCRIPTION PART MOS.
El 150K L bw 20", Carlbad BP 2927 R
R2 12K U 27w Vitreous Enamel BF 219 R
E3 LA L bw 20, Carbon BPE 43 R
R4 K it fw L High Stability BIP X4 R
E3 0K Lk Iw s High Swahiliey BP ‘2963 R
Ré 10K L iw 20, Carbon B 2B66 /R
R7 220K Lt hw 5. High Stability BI* 2503 R
RA 330K L2 bw 10¢, Carbon BP 2B69 R
E5 220K L) bw 5, Carbon Bl 2919 R
Ri0 250K i1 Dual Carbon Pot.

[with R3T) BP 2436 P
Rl 3308 L iw 1o, Carbon BP 2369 'R
K12 82K 1 bw 3. Carbon BP 2338 'R
R13 SO0K L) Dual Carbon Pot.

(with B39 BPF X34 P
Rl4 220K i) lw - Carbon BP 2919 R
R15 100K i hw 207, Carbon BIP 2852 R
Rl6 4TE L bwe 20, Carbon BP 284% R
R17T *150K 1t | Selected at Works
RL& [-BK L bwe 5. Carbon BP 2937 R
R1Y IMu bw .| o Carbon BY 2863 R
R0 B-2K L) lw 5. Carbon BI 2638 'R
Rzl IE ik bw 5, Carbon BE 2908 R
R22 12K 1t lw o, Carbon BP 2918 /R
R23 $THE L bw 11 Carbon BP 2831 R
R4 IDOK Lt lw 20, Carbon BP 2386 R
R25 MLt fw 5", Carbon BP 2888 'R
R26 "M Ly Selected ar Works
R27 4TK L fw i Carbon BP 349 R
Ras 100 £ iw 20, Carbon BP 466 R
R29 1K Carbon Pot. BP 2437 P
R30 1M 12 fw 20, Zarbon BI' 2863 R
B3l IK L fw g High Stability Bl 2964 R
K32 330K L2 |w 3", High Stability BI" 2963 R
B33 1M 82 iw 20", Carbon BI* /2866 R
RM XK Lt Iw 5, High Stability BI* 2903 R
E35 IKE L1 bw o, Carbon | BP 2869 R
R36 220K, L} Iw 5.  Carbon | BP 2919 R




Appendix B—conimied

CIRCUIT |
REF. YALUE RATIMG TOL. DESCRIFTION PARET NOS.
R37 F500H L Dual Carbon Por.
[with R10) BP 2436 P
Ri8 130K LI Ly 10, | Carbon | BP /2860 'R
R39 SO0K Lt " Dual Carbon Pot. i
(with R13) BP /2438 P
R0 2H0K 1 Lw 50, Carbon BP 2919 /R
R4l IO0E 1} Lw e, Carbon BP 2852 R
R42 ATK UL lw 2w, Carbon BP 2640 R
R43 *|50K 1} Selected at Works
R#4 | 18K Iw 5., Carbon BP 2937 R
R45 1M L iw 20, Carbon BP 2863 R
Ra6 82K 1 w 50, Carbon BP /2838 /R
R47 1K i Jw 5, Carbaon BP /2908 R
44 K L Iw 1", Carben BP /2918 R
R4 1K u Jw 5, High Stability BP 2064 /R
RS0 330K L 1w 5", High Stability BI 2963 'R
R51 20K L lw EE High Stability BP 2003 R
R52 250K L Pre-Set Carbon Pot. BP* /2435 P
RS3 10M (1 lw a0, Carbon BF 2666 R
RS54 250K 1} Pre-Set Carbon Pot. BP /2435 P
RS55 220K 1} lw 5 Carbon BP 2919 R
R56 SOOK. Lk Dual Carbon Pot
(with R68) BP 2438 P
R57 250K 12 Pre-Set Carbon Por. BP 2435 P
R58 IIK 4 iw 20, Carbon BF /26845 R
R = 4TEL iw 1o, Carbon BP 2831 R
R0 4TK L) iw 1o, Carbon BP 2831 /R
Ré1 1K 1 iw g0, High Stability BP /2964 /R
R62 FI0K L2 w 50, High Stability BP 2963 'R
Rii3 220K 12 iw 50, High Suahility BF /2903 R
R4 250K 2 Pre-Set Carbon Pot, Lin.| BP 2435 P
Ré3 10M L1 w 200, Carbon BP 2866 R
R66 250K 12 Pre-Set Carbon Pot, Lin, | BP 2435 P
RE7 220K 12 S Fr, Lardan B 2808 R
R6B |  SDOK i Dual Carbon Pot,
; {with R56) BP 2438 P
R69 | 250K u Pre-Set Carbon Pot. Lin. | BP 2435 P
R70 3K 1 w X, Carbon BP 2845 R
]




Appendix B—osiimned

CIRCUIT | . | '
EEF. VALUE RATIMG | THL. ESCRIPFTION | FART ®WOS,
R71 ATE 12 w | 107, | Carbon BP 2831 R
RT2 | 4-TELE lw e, Carbon BP 2831 R
RT3 47K L2 Iw 10, Carbon { BP 2431 R
R4 20K 0 Pre=5et Carbon Pot. Lin.. BF 2435 P
RS 0Ll fw e Carbon BPF 281 R
R 108 L Iw 57, Carbon | BP 2926 R
R77 100 L Iw 5, Carbon | BP 2968 R
R7H 10K Lt bw 5., Carbon BP 2926 R
R4 SHE L Iw B Carbon BPF 247 R
BHO K Pre-Ser Carbon Pot, B 2402
Rl L L2 1w 20", Carbon BP 2B66 R
Ra2 Bl G Vitreous Enamel Bl 2700 R
RAa3 23K L} 1w L1 Carbon BI* 2066 R
RAa4 470 Ta g, Carbon BP 2000 R
RA5 LD L Ia 2o, Carbon BI* 2866 R
RAs& EK i Pre-Ser Pot. BF 2428 P
RAa7 25K 1 Pre-Set Carbon Pot. BPF 2402 P
Ra4 15K i w207, Carbon BP 2842 R
Rag 4 L1 iw i, Carkbon BPF 2815 R
R 56 L2 2w Vitreous Enamel BP 2797 R
R4 (L b 200, | Carbon | BIF 2852 R
R92 *4TK U ; | Selected at Works ;
Bas TR L Selected ar Works i
R94 100K ! Iw 20, | Carbon | BP 2852 R
Eos 111 lw 20, | Carbon BP 252 R
1 5l 45ly | Paper BP 715 C
2 1uF 00 A¢ | Paper | BP 707 C
3 2H00pt 300w 207, Ceramic BP 527 C
4 20 S0y 2o, {eTamic BP 527 C
L 16:«F 350 Elecrrolytc [

(with 8 and C36) B 773 C
Ch 4T0pE S 1000 Ceramic BF 550 O
lor) 474 F 400 10, Polyester BI* 706 C
(] BaF 50 Electralyuic
(with 5 and C36) BPF 773 .C

e D2uF 400 | 100, | Polyester BP 704 'C
Clo0 | DluF S00v |- 100-0,, | Silver Ceramic BP 558 O
Cil | 4700pf 500w Ceramic BP 530 C
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Appendix B—connnued

CIRCUIT | -

REF. VALUE | RATING | TOL. | DESCRIFTION | PART Nos,
Cl2 504 F 12v | Electrolytic | BP 763 /C
Cl3 MTuF 400w | (1 Polyester | BP /TG C
Cl4 SuF 00w 10w, Paper BP/T14/C
C15 *A000pT : Selected at Works
Clé “2000pf ’ Selected at Works
17 8uF | 350w Electrolytic

oaith C29 and C52) BPF 773 C
18 22uF 125 e, Polyester BP/TI0/C
C1e 4700pf 500v | -+100-0", | Ceramic | BP /530 /C
C20 047 F 400y 107, Polyester | BP 706 |C
c21 02uF 400v | 107, Palyester BP /704 /C
L -0l Shdwy | o D000, Silver Ceramic | BP 558 |C
C13 4T00pT 500y (1000, | Ceramic BP 530 /C
3 4700pf S00w | 1000, | Ceramic BE 530 'C
C25 047 uF 40wy 10, Palyester BP 706 /C
CH% 4TuF 400w 1o, Polyester BP '714/'C
c27 *4000pi Selected at Works
c2 *2000pf Selected at Works
C29 16uF LT Electrolytic

(with C17 and C52) | BP/773/C
30 *4T00pf Selected ar Works
31 *4TO0pE Selected at Works
Cia 4700pf S00v |- 1000, | Ceramic BI* 530 C
C33 * | 500pF : Selected at Works
C34 02uF 400w =, Palyester BF 704
C35 0-47uF 125v 107, Polyester BP 712 /C
C36 16:F 350w Electrolytic

[with 5 and CH) B 773 /C
37 *4T00pf | Selected at Works
C38 *4T00pf I | Selected at Works

Ci AT00pE 500 |- 1000, | Ceramic BF 530 C
Cad *1500pf Selected at Works
4l 02uF | 400w e, Polyester BP 704 C
42 4T uF [ 125% e, Polyester Bl /712/C
43 8uF | 500w Elecrrolyric BP/751,C
Ci 22uF | 12% | 10°. | Polyester BP 710,C
CA5 22uF 125« | 10", | Polyester BP/710,C
Ci6 s700pf | 350v 10°, | Polystyrene BP 521 /C

52




Appendix B—oninned

CIRCULT I

REF. VALUE RATING : TOL DESCRIPTION TART Mk,
C47 uF 5000 Electrelyvtic BP /752 )C
C48 100uF | Electrolytic BP /781 /C
49 50uF 00w | Electrolytic

{with C51) BF /772 C
C50 2000 F 25% Electrolytic BP 771 /C
51 50uF 500w Electrolytic

(with C4%) BP /772 /C
52 16uF 350w Electrolytic

(with C17 and C29) | BP 773 /C
53 2000pf 350w 2, Polystyrene BP 517 /C
C54 2000pf 150w 2 Polystyrene BF 517 /C
55 47pf 3150w 107, Polystyrene BP 505 /C
56 047 uF A0y Lo, Polyester BP 706

CIRCUTT

HEF. ESCRIPTION FART MOS.
Vi Valve Type ECCR3 Bl /7130 /W
V2 Valve Type ECCE3 BP 7130 'V
L Valve Type ECC82 BP /7118 /¥
V4 Valve Type ECCH3 BP /7130, V
Vs Valve Type ECCR3 BP 7130V
Ve Valve Type BCCH3 BP 7130V
V7 Valve Type ECCA2 BP 7118 /W
VE Valve Type ECCE3 BP 7130V
Ve Valve Type ECCE2 BP 7118 W
W1 Selector Switch MC 37123
Sw2 Auto Stop Swinch MC 3835
5W3 Manual Stop Switch MC /1216C
SV Manual Start Switch MC 1216B
SWs Speed Change Switch MC 2223
SW6 Equaliser Switch BF 4080, §
ST Slide Switch BF 40715
SWa Toggle Switch BP 4074 §
5w Mono-Sterea Swinch BI* 407E. 5
SW10 Slide Switch BP 407158
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Appeddix B—oomnnned

CIRCUIT
REF. DESCRIFTION PART W05,
TK1 Jack Socket BP 1508
JK2 | Jack Socket BP 1508 |
JE3 | Jack Secket BP 1508 ]
TK4 Jack Socket BP 1508 ]
K3 Jack Socket BP /1508 ]
TK& Jack Socker Bl 1508 ]
X1 Wind on Motos 200-250% MO 5230 150v
X2 Capstan Motor - Mains MC 5599 2y
X3 Wind Back Momwr | Models MC 5229 /150v
X4 Twin Track Erase Head M 5537
X5 Twin Track Rec. Head (FRI16) MC 5529 R
X6 Twin Track Playback Head (Model 422) (FP16) MC 5529 P
X7 Quartertrack Plavback Head (Model 4247 MC 5498
Pl Plug Ohtal BP 2311 /P
P2 Plug 2 Way BP 2301 P
P3 Plug 2 Way BP 2301 P
P4 Plug 2 Way BP 2301 P
| ] Flug 2 Way BP 2301 7
P& Plug 2 Way BP 2301 T
Py Plug 2 Way BP 2301 T
P& Plug Cktal BP 2310 P
Py | Flug Mains BP 2307 P
i | Plug Cheral BP 2311 P
5Kl | Socket Octal BI* 7050 W
SK2 | Socker 2 Way BP 3004 5
K3 i Socket 2 Way Bl 3004 5
HK4 . Socker 2 Way B 3904 5
EKS Socket 2 Way BF 3904 5
SKA Socket 2 Way BI' 3904 5
SK7 Socket 2 Way Bl 3904 5
SKH Socket (cral BI* 3906 5
SE9 Bocker Mains BP 3905 &
SKI10 Socket Ocral RI* 7050 W
TRI Input Transformer MC 973
TR2 Input Transformer MC 973
TE3 200-250v Mains Transformer MC T1670
TE4 110% Mains Transfor mer MC T1873
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Appendix B—oonrinued

CIRCLIT |

REF. DESCEIPTION | PART =005,
L1 i Saolenoid MC T1672
I.2 Treble Boost Inducros MC 75
L3 Treble Boost Indusctor M T3
L4 Crcillanes Cioil MC 5586
F5l Fuse la (Used on 200-250% Mains Models) BP /1252 F
F52 Fuse 2a (Used on 117v Mains Models) BP 1253 'F
Ml Meter Reverse Reading BP /1933 'M
MEL Rectifier Bl 2608 R
MR2 Rectifier BP 2605 R
MR3 Rectifier | OBP 2605 R
MR4 Rectifier | BP /2607 R
MRS Rectifier | BPF260T R
MR& Rectifier | BP 2607 R
MRTY Recuifier BF 2607 R
Lr Lamp L.E.5. 6-3v 150mA . BP /1813 L
LP2 Lamp L.E.5. &% 150mA BE /1513 L

LIST OF COMPONENTS FOR 110v 60c.p.s. VERSIONS, 4224 & 424A

The Component Walues for these Models are exactly as for Models 4230 & 42410
with the exceptions listed below ;=—

CIECUTT |
REF. VALUE | RATING DESCRIFTION FART WOS.

R2 2504 nw Vitreous Enamel BP 2308 R

Cl 2.5mfid Paper BE 717 )C
TE4 Mains Transformer I MC ' T1a73

Xl . [ Wind On Mowor | MC /523 T5v
X2 | | Capstan Motor MC 5599 110w
X3 | i Wind Back Mowr MO 5220 T5v

The 110v 50c_p.s. versions 422E & 424E differ from the above in two particulars only :—

i 30mfd 300w A.C. Paper BI* 718 /C
Motor Pulley MO 3903 65 used insvcad of MO 5904,

*Nove—Values are Nominal Valwes onlv. Aciwal Valwes are selected in rest.
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APPENDIX C

The following sccessories are avarlable for use with the Ferrograph.

Carrying Case for Series 420

Best quality waterproof canvas with zip fastener. Gives full protection against rain and
dust.

Defluxer

For demagnetising the record playback head. Prevents hiss and protects tapes from
cumulative background nose.

Endless Loop Cassette
As described in the manual.

Erase Link Potentiometer
As described in Manual, Secuion 7. BP (2434 T,

Low Impedance Microphones

Tvpe RBL /'TM, high fidelity, low impedance (30 ohms] fined with 3 pin plug socket
mount for attaching to a floor, wable or desk stand with 18 feet screened lead and plug, and
incorporating matching unit in lead.

Type RBL T, high fidelity, low impedance {30 ohms) microphone with 3 pin socket
mount and fitted with 18 ft. screened lead and plug.

Microphone Matching Unit

Type TA 30GL., incorporating transformer for use with 30 ohm Microphone type RBL T
above,

Microphone Stands

Heavy bases finished grey with chromium pillars. Desk model height 8 inches. Table
model, adjustable, 16 24 inches.  Floor model, adjustable, 3 ft. - 5 fi. 9 ins.

Tape
Hublok reels (full standard tape) 200 ft. Ferrograph FT3A
600 ft. Ferrograph FT5A
1200 fr. Ferrograph FT7A
1750 fi. Ferrograph FTBA



_-".pp:ndi:l. C—cariimied

Empty Reels
Hublok reels (empiy) 200 fr. Ferrograph RE3
60 fi. Ferrograph RES
1200 fi. Ferrograph REY
1750 ft. Ferrograph RES
Miscellaneous
The following spares can also be supplied -
Meter illuminating lamp LES 6.5V 150mA BP '[813 L.
Fuse |A BP 1252 F
Fuse A BP 1253 F
Unscreened jack plug UPT
Screened jack plug 3P7
Oktal plug Bulgir Q575 BP 2303 P

Tape deck parts which may require replacement after long use or accidenral damage are
indicated in the illustrations. When ordering these, please specify the part number and the
serial number of the Ferrograph (rear of cabinet).
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FIG. 16. COMPLETE CIRCUIT DIAGRAM, SERIES 420



