PEREUSUN TaPE RECORDER MoDEL 442TR

' FERGUSON ' is the registered trade mark of THORN ELECTRICAL INDUSTRIES LTD,

SERVICE MANUAL

SPECIFICATION

Mains Supply
50 cps alternating curront 200-225 and 225-250 wvolts

Power Consumption
60 watts on both record and replay

Magnetic Heads

Standard quarter track
Two record/play stacked
Two erase (double gap) stacked

Frequency Range
50-10,000 cps

Controls

Combined volume cantroal and recording level control

Mains On/Off switch combined with a continuously variable
tone contrel

Switching Facilities

A record switch interlocking with the Record/Replay control
to prevent accidantal erasure

Track selector switch

Straight through amplifier switch

Tape Speed
3} inches per second

Record Level Indicator
Cathode-ray type (EMB4) peak indicator

Tape

The Tape Recorder is supplied with a 5% inch spool of LP
tape

Playing Time
The following list gives the playing times for various spoo!

sizes of LP tape, the grade of tape recommended for generai
use

Feet Playing Time
Size {par track) {minutes per track)
3 inch 300 16
5 inch 900 48
5% inch 1255 &b

Rewind Time

Fast forward and fast rewind. 3 minutes for 53 inch reel

of standard tape (43 ft/sec)

Sockets
Microphone input : 2mV into 10ME
Radio input : 2mV into 22K
Pick-up input : 100mV into 1ML
Radio output ; 500mV at 22K
External loudspeaker ;: 2.5W at 30

Automatic muting of internal loudspeaker with external loud-
speaker plug inserted

Loudspeaker

7 inches x 3% inches elliptical loudspeaker

Cabinet Dimensions
143 inches wide x 12} inches deep x 7 inches high

Weight

[Including microphone, two tape spools, ete.) 17 lbs

The manufacturers reserve the right to vary specifications
or use alternative materials as may be deemed necessary or
desirable at any time.

INITIAL COPY ISSUED FREE TO FERGUSON ACCREDITED DEALERS

ADDITIONAL COPIES 1/-



SERVICE NOTES AND ADJUSTMENTS

Chassis Removal

I. Remove tape spools and any plug
connections.

2. Lift off head cover.

3. Pull off four control knobs (Volume,
tone, Record/Play and Mechanism
control).

4. Unscrew six top cover fixing screws
(replace serial No. label when re-
assembling).

5. Lift off top cover.

6. Unscrew four chassis fixing screws
and washers,

7. The chassis is now free to be removed
from the case. The loudspeaker leads
are of sufficient length for most
servicing requirements,

Cleaning

Before attempting any cleaning main-
tenance the recorder must be discon-
nected from the mains supply.

Do not allow a screwdriver or anything
made of iron or steel to come in contact
with the recording heads. The working
face of the magnetic heads, capstan and
pinch whesl need occasional cleaning.
Use a soft cloth, dampened with
methylated spirit and place over a
matchstick or wooden spill to clean tape
quides as well as the record and erase
heads. DO NOT USE PETROL OR
CARBONTETRACHLORIDE.

Heater Balance

A humdinger R26 is provided across

the mains transformer heater winding.
This has been set during manufacture
and should not need altering. If adjust-
ment does become necessary, the pro-
cedure given below must be carefully
followed.

Whilst setting the adjustment the
chassis must be electrostatically screened,
particularly around V| and the input
sockets. A shallow metal box, of suitable
size and connected to the chassis metal-
work, may be used.

Take off the tape spools and set the
instrument to "record”. Connect a
sensitiva valve wvoltmeter, between the
junction of C8/R16 and chassis.

Short circuit RIB to prevent the
oscillator from functioning and plug in
a dummy microphone connector consist-
ing of a 1000pF capacitor strapped
across the plug.

Switch on and allow to warm up for
10 minutes.

Adjust R26 for minimum reading on

the valve voltmeter [approximately
80mV).

Oscillator Level

"

Set instrument to " Record "' and con-
nect valve voltmeter across the top
winding of erase head. Switch on and
allow to warm up for 10 minutes. Select
track “ 1-4" and adjust RI8 for a read-
ing of 14 volts. Connect valve voltmster
to the lower winding of erase head and
select track "“2-3". If reading is less
than 14 volts readjust RI8 for this figure.

Chassis component layout,

Head Adjustment

Two adjusting screws are provided on
each head mounting to snable the heads
to be accurately aligned. Do not over-
tighten otherwise the head mounting
might become distorted.

One of the screws on the record/
replay head is fitted with a spring
washer, adjust this screw so that the
spring is lightly compressed, then align
the head gap so that it is visually at
right angles to the tape motion, Select
tracks " 14" and replay a standard
alignment tape. Adjust screw without
spring washer for maximum output meter
reading. MNote setting of this screw
{pencil mark on chassis). Select tracks
*2-3" and adjust the screw for maxi-
mum output meter reading on alignment
signal. Mark this setting and adjust
screw to midway between the two marks,
to obtain a compromise alignment for
both tracks. To realign the erase head,
ensure that the gaps are visually at right
angles to the tape motion, and make
final adjustments to obtain complete
erasure on a previously recorded tape.

Head Demagnetisation

It is important that there is no residual
magnstism in the magnetic heads or any
other part in close proximity to the
recording tape such as the capstan and
tape guides.

If these become slightly magnetised in
use, the background noise on the
recordings will increase. Suitable instru-
ments for providing a demagnetising
field are available from a number of
manufacturers.

Microphone

Due to difficulty in re-assembling and
dangsr of damage to the crystal ele-
ment, it is suggested that no servicing
is carried out on the microphone. In
the case of any fault developing in the
component it should be returned to the
nearest service depot.

Tape Deck

A chart of the more common faults
and their remedies is given on page 4,
Should any component be found faulty
and worn, replacement parts can be
obtained direct from Birmingham Sound
Reproducers Ltd., by quoting part num-
ber (see exploded view on page 5).



CIRCUIT DESCRIPTION

The AC mains supply is switched to the primary of T2 and
tape deck motor by a double pole switch S6-7. T2 primary is
tapped to provide two alternative ranges of mains input
voltages. HT supply is provided by a full wave selenium metal
rectifier W2 type ECI. The parallel heater chain is balanced
to chassis by means of a preset potentiometer R26 across the
heater winding of T2.

Replay

The head winding for the appropriste track is selected by
the track selector switch $2a/S2b. The head output voltage
is switched by Sla to the grid of VIA (ECC83), the other
side of the head winding being returned to chassis via Sib.
The amplified signal at YIA anode is then fed via the volume
control RS to the grid of VIB, which, with V2A (ECL82)
provides two further stages of amplification. A frequency
selective feedback loop, switched by Sle from V2A anode to
VIB cathode, gives bass boost playback equalisation. A measure
of correction for HF head losses is applied by resonating the
head with Cl.

V2A output is fed direct to the “radio output socket via
potential divider R13/14 and Sid and via C8 to tone control
RI6. From the tone control the signal is switched by SIf to
the grid of V2B via a grid stopper R17. V2B operates as the
audio output stage, with the erase head short circuited by
Ste. The secondary of Tl is connected in the return circuit of
the cathode of V2B to provide negative feedback. The internal
loudspeaker is automatically muted when the external loud-
speaker connection is made at the jack socket.

Record

The input sockets are switched to VIA grid by SIA or §3
(Note : The position of S3 is immaterial during recording).
Switch contacts are incorporated in the microphone jack to
break the radio and pick-up input circuit when the microphone
is in use. VIA output is fed via the record level control RS
to VIB grid. Negative feedback is applied via Slc and RII.
Treble boost is applied by resonating the head with Cl1.

V2A output is fed to the record/playback head via CB
and a series resistor RI5, to provide constant current drive.
The racord/replay head winding is returned to chassis through
Slb. Part of the signal developed at V2A anode is rectified
by W1, and fed to the grid of Y3 the record level indicator.
The values of CI7 and R23 in V3 grid circuit have been chosen
to allow peak programme levels to be indicated whilst retarding
the return to lower volume levels. Power for erasing and
recording bias is supplied by V2B which is connected as a
modified Hartley oscillator when the instrument is switched to
" Record." The oscillator is tuned to approximately 54Kc/s
by LI/CIZ and the output is fed from the secondary winding
of LI to the erase head via $5a/S2c and to the recording
head through C11 and $2B.

Superimpose

SBa switches out the erase head and connects a resistive load
into circuit to maintain correct oscillator operating level.
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Playthrough

When used as a " playthrough” amplifier, the record/play
switch must be left in the play position. The playthrough
switch SIA disconnects the record/play head from VIA grid
and brings the input sockets into circuit. The other section
of the playthrough switch {S3b) shortcircuits C9 in the negative
feedback loop, removing bass boost.

Muting Switch

S4a shorts the signal at V2A anods to chassis thus muting the
signal during fast rewind and, hum and noise when the
mechanism control is in the off position.

S4b produces decaying oscillations so ensuring that the
erase head is not loft partially magnetized.
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SYMPTONS
(1) Tape does not move when unit
is switched and cont
knob is in operating position

(2) Take-up spool does not rotate

(3) No_movement or slow move-
ment of tope on fast forward
or rewind

(4) Tape spills hen 3, iy
brckes, ﬂurfn Tiarmal oy
or ofwlrd or
vind™"

(8) Variation of tape speed

(8). Yariation of sound volume

SERVICE

CAUSE
Li No current to motor
or

Defective mot:
3) Intermediate wheel sl»numg
) Pressure _roller

oyl ML chpstan ®

5) Tope jamming in guide dus
o faulty splicing or” accumu-

lation of dust

(6) Tape sitp ‘at capstan

Driving belk from capstan to fic.
tion pulley assembly detached

(1) Support orm  spring strained
or ed

(2) Spool support casting tight

on spindl

) Sh Ip bet M'ween motor pulley and

o amkn ‘arme not

) to detoched’or Soatned Trate

(2) Brake army sticking

(3) Brekes slipping

See causes 3, 4, 5 and & of
Symptom (1)

o Mcumullhon of dust on face
of playback heac

@ Damagod ‘or distorted pressire

) BfecEin ampliior

CHART

REMEDY
Gheck mains supoly to motor
it o
v?' claan of greass or oil ; replace yheel if distorted
Check that ressure. rollet spmdia s iree o mave i slot and
that the springs push the spindle towards the front of the siot
(b) Check that the pressure lever assembly moves with & positive
Fres tnpe and clean tape guides
Clesn copstan and pressure roller and ensure. tht they are
free from oil and grea:
Replace bel i dring aroove of copstan and friction pulley
Replace spring
Remove and clean. Assemble with light grease
Clean motor pulley, jockey pulley and rim of spool carrier
Replace spring
Check that brake arms move freely under the action of spring.
amine arms for distortion
Clean brake pad and rim of spool carier and onsuro that they
ro free from oil end gre:
Clean head face

Adiust pad and spring, pressure should be 15-20 grms

Check ampl

4

r and speaker
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RESISTORS ; CAPACITORS i
All § Watt carbon 20% tolerance umless otherwise stated All 350 Volts 20% toleranca unless otherwise stated
Ref  Value Rating Function and Part No. Ref  Valua Rating Function and Part No.
R1  22KQ ! ' Redio input and part pick- Cl 470pF 24% Replay head tuning
o ottenua{gr P pickop E§ .%gFF ‘l‘g?m\; 3;.’3‘\ qrgj cou;:ilmg
s p . 005u grig coupling
R2 IMQ Part pick-up input attenustor €4 OhF 100V V2A grid coupling
R3 10MB YIA grid leak cs  3wF Elec 975V HT othi 13236710
R4  Z0Ki 5% Low MNaise V1A anode load Cé& 3uF Elac 275V } smoothing ]
R& | M2 Log Pot VYolume/Recard level control c7? 0BuF ¥2A anode DC blocking
13144 c8 D4uF 150V Part low frequency attenuator
R& 220K12 Y¥IB ancde load g|3 g%gpt | 0% geptl&tg NFB [iaais bonst)
) | i i injec- p ar ne control
LR Vi t?o:athOdB s el N e ClI 470pF 21% Record bias feed and record head
RB  I0MU V2A grid leak olnes
R9  4.7KQ Part HT smoothing 8:% ;;gg::; A 500V O;E:ilglg: glilnc;ngrwc couphng
RiQ 100KS2 V2A anode load Cl4 .003uF 300V AC Oscillator anode couplin
RII 220K52 10% Part record NFB (itreble boest} 8:2 ?SEFF Elec iyl }.EIB dl:al:hodle bypass 1322‘31"4)(
ecouphing
::32 ;ZOKQ 0% Replay NFB {bass boost) cI? .ﬂzupF 1SV Level indicator time constant
RI3 g%&ﬁx } Radio outpul attenuastor 8:3 g%‘lg E:ec %ggﬁ ﬂ?r smoothing } 13236/13
reservoir
RIS 150KR 0% Record head signal feed v e
Rl&  ImR Lin Pot Tone control 13145
Ri7 10K2 ¥iB grid stopper
Rig 'DOKL2 Pre-set Oscillator amplitude control
RIZ 2700 5% W Oscitlstor load (superimpose) INDUCTOR AND TRANSFORMERS
R20 | .BKE2 e W Part HT smoothing —
R21 2900 0% W ¥2B cathode bias Ref Description Part No,
R22 100K W stand off L1 Bias oscillator coil .. .. TR 3035471
R23 10n412 Y3 grid leak and Wl load Tl Audio output transformer ... .. .. 18313
R24  &B0Ks2 ¥3 anode load T2 Mains transiormer P " it ot 18312
R25 4700 5 Iw Part HT smoothing
R26 20012 Pre-sct Heater balance (hurmndinger)
SPARE PARTS LIST
MISCELLANEOUS, Description - _ ~ Part No, )
Ref Description Part No. Cabinet ... e e wee e 30403
= Connecting lead R B M 30393
LS 7 mu_:’hes x 3} inches elliptical 34 specch 1600971 Contmlvknlobs o ;
col clume Coniro .
géa-f _irlecord/Pllavt switdl LT wm - 30364 Tone . coniral {clip 45931) .. B157/2
a-c rack selector switch .. .. _. ) 30435 Record/Pla .
S3a-b Playlhrough switch il ol b i 30435 I'«..Ig‘:g:i'.anam".Y cantrol {clip AlOZ635%) .. AlOZ456*
Sda-b Muting switch .. .- . .. i 30358 Cover (moulded) G et e G e T 18398/3
S5 Superimpose switch ... ... .. - 18399 Fiilister head fixing screw 'for sbove .. .. — SB4FO4,/N
55-7 Mains On/OHf switch ... ... .. = 13145 Head cover ... P = S I 30407
Wl Record level rectifier .. .. o o 18294 Microphone ... CEE5 U a3 30391
W2 HT rectifier v e e e e 17599 Tape deck .. T . R T a—— 30405

Manufacturers . . .

FERGUSON RADIO CORPORATION LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX

A Subsidiary of . . .
THORN ELECTRICAL INDUSTRIES LTD

Sales Dept. and Showrooms :
THORN HOUSE, UPPER ST. MARTIN'S LANE. LONDON, W.C.2

Service Depots :

LONDON : ELEY'S ESTATE, ANGEL ROAD, EDMONTON, N.18. Telephone; EDMonton 3060
BIRMINGHAM : 24 SHEEPCOTE STREET, 15. Tefephone: Midland 5291

MANCHESTER : THORN HOUSE, DERBY STREET, CHEETHAM, 8. Telephone: Deansgate 8484
GLASGOW 160/162 BATTLEFIELD ROAD, S.2. Telepfione: Langside 9251/2/3/4

N20434



