COMPLETE ASSEMBLY DATA and DIAGRAMS FOR
THE CONSTRUCTION OF A

HIGH FIDELITY TAPE PRE- AMPLIFIER
TYPE "C"

© BASED ENTIRELY ON THE LATEST MULLARD TYPE "C" DESIGN
FERROXCUBE POT CORE INDUCTOR FOR TREBLE cQUALISATION

©

© FERROXCUBE TRANSFORMER INCORPORATED IN A SPECIAL

) PUSH PULL OSCILLATOR

© SIMPLE MATCHING FOR USE WITH THE MAJORITY OF
COMMERCIAL TAPE DECKS

INPUT JACKS FOR- MICROPHONE PICK UP- RADIO- VH F=
CRYSTAL JACKS - ETC.

®  OUTPUT ADJUSTABLE TO DRIVE MOST HIGH QUALITY REPLAY
SYSTEMS
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THE MULLARD 2 VALVE PRE-AMPLIFIER CONTROL UNIT

AVAILABLE ASSEMBLED AND TESTED FOR ——r——£8.0.0.
OR COMPLETE KIT OF PARTS= ——4£6.6. 0.
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THE MULLARD '5-10'
MAIN AMPLIFIER

AVAILABLE ASSEMBLED AND TESTED FOR £171.10. 0.
OR COMPLETE KIT OF PARTS = . £10. O. O.




Introduction ...

This High Tidelity tepe Pre-—amplifier Type 'C' is based on a design
by lullerd Laborstoriecs. It is intended to be used in conjunction with =
high quality replay system, such as the Mullard 510 and 2 Valve Pre-
amplifier, but it is in no way limited to the lullard units, as the Type
'C' will form the 'LINK' between any good class tspe deck and domestic
sound installation. The unit combines the fupction of both recording
and playback ampliTfication, although in the playback operation it acts
only as an equalising stage giving suificient output to drive a high
quality amplifying systemn.

Equalisstion to correct for head and tape characteristics is
proviced for the tape speeds of 33 - 74 and 15 inches per second. High
frequency (‘Treble) equalisation is applied during the recording process
and the low frequency (Bass) during playback. Treble equalisation is
achieved by means of a resonant circuit between the first and second
stages of {the amplificr. The latest TFerroxcube pot core inductor is used,
gilving the edventage of being adequately screered tc prevent excessive
hum or stray biss being picked up. Bass equalisation is by means of
selective feedback arranged for the three tape speeds.

The pleyback characteristic of the amplifier conforms to the
specification of the International Radio Consulitntive Committee (C.C.I.2.)
thus permitting excellent reproduction of commercial pre-recorded tapes.
The recording charscteristic is arranged to give a flat response in
conjunction with the pleyback curve.

. A special push pull oscillator circuit uwtilising a Ferroxcubse
transformer with a tapped secondary, ensures that the Pre-amplifier can
be zccurately matched to the majority of the best grade tape heads
available.

The layout and the easy to follow stage by stage drewings heve boen
made very simple, so that even the semi-experienced constructor can
successfully complete the assembly, and be assurcd of really first clsse
results, which will only be limited by the grede of tape deck used, and
t0 a lesser degree the tapc itself.

Building The Pre-~Amplifier ...

The drawings give simple stage by stage instructions for assenmbly
and wiring tine Amplifier. No difficulty will be experienced by the home
constructor ii these are followed precisely 2nd in the sequence given,
provided all components are exactly 2s speciiiced.

We ogsk =11 constructors to.carefully gtudy czch diagram and relative
written date hefore commencing the wiring, end to ensure thet each
‘connection is effeccted with a nest and positive solder joint. The wiring
must be positioned preciscly as shown in the practical diagrams, this willi
avoid the possibility of instability that mey result from indifferent
wiring. .

Tools ...

The main requirements arc a SHALL Soldering Iron of the instrument
type - & screwdriver - 2 small pair of pliers or strong tweczers - and
a pair of side cutters, a reel of 18 swg Ersin itulticore cored solder.

Components ...

The wire ends of Condensers and Resistors should be trimmed to th.
required length by first srranging the component in its approximstely
correct pogition, bending the leads as neczssery and cutting them at the
proper point, a2llowing oi course sufficient wire to moke the solder joint.
Sleeving should be used wherever neccssary 1o prevent shorting to other
components. '

It is importent thet =11 components and wiring are positioned as
shown in tne Glegroms. Always observe the polesrity with Electrolytic
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Condensers. The black ring round one end of some paper Condensers indicatles
Outgide Poil and should be treated as the'earthy end’.

Soldering ...
It 1s most important to ensure good solder joints. We rccommend

tnerefore that an electric Soldering Iron of the instrument smsll type be

used, this is ﬁecpsqary for esse of soldering the small components,
particular&y valve sockets and tag boards. er a good flux-cored solder,
gucihh as Drsine uulticorh 13 8.w.g. The begt method is where possible to

first secure the component or wire to the tdh 80 1t will remain in
position without having 1o hold it, and then laj ,lnt 0of the solder
over the joint and ﬂpbly the tip of the iron on ihe Iron must never
be applied for longer then is neceogsgary to secure a ooﬂ joint, otherwise
overheating of the component or plastic wire will ¢ damege. Too much
golder sbould be avoided, as it will run down the dpd possibly form g
short circuit to an adjacent tag, this can very cs happen when solder
the valve sockets, as the pins are spaced very ClO,T ToO ore another. If
the solder does not run easily, the tag or wire should be listtly scraped
with a small blade, and thon the cleaned part should he well ftinned!
before actually being soldered to its approprizte connecting point. This
applies particularly to the high stability resistore or components that have
become ‘dirty'. Remember that the golden rule for soldering is to ensurec
that the wires to be soldered must be clean and then if the two surfaces to
be joined are hested simultaneously and good cored solder used, a perfcot
glectrical joint will result.

General ...

Keep a continuous watch on the swuvage wiring and instructions and
always check each stage very carcfully before proceeding to the next - it
will be much easier to trace an incorrect comnnection in this way than
having to fault find when the Amplifier has hcen completed.

"".L

It will be observed that as the stage by stege wiring progresses the
wiring shown in the previous stage has been omitted for clarity. The hecater
wiring end any wires carrying A.C. must be lightly twisted tozether to &voic
hum radiation, such wiring ig indicatcd on the drawing thus =~ the
wire supplied for the heater wiring is thin green plostic, and will lend
itself very readily to the purpose.

Tinned copper wire is supplied for the main wiring and this should be
bent and cut, and then sleeved before fitting intc the chassis. The four
core Plastic Wire for the powpr connection imust be soldered corefully and
attention given to rapid goldsring t0 avoid overnestiing and damspse to the
plastic insulation.

Wiring shown dotted = = = = = - - ~ « on drawing indicates that it
runs underneath components.

EXCESSIVE HUK LEVEL ON REPLAY ...

The hum level inhereunt in the Pre-Amplifier is wvery low indeed, bus
trouble may bhe experienced if the Mains Transiormer of the Power Unlt or
the associate Amplifier is positioned too close to the tape replay head
This would ceuse the head to pick up the stray hum field, from the
Transformer, which would then be ampliried throughout tno eguipment.

We recommend therefore that o little extrs care in positioning the various
units will be well worth while. The following sugcestions are added ag ¢
general guide.

l. Position all MHains Transformers, Chokes, c¢tc., as far away from the
tape heads as practicel.

2.  Rotate or move the whole Power Supply around until a position of
ninimum hum is found.
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3. If a certain amount of hum still exists, it cen be eliminated by
positioning a chip of hu~metul behind the Record/Play heud. The
method described in (4) refers to the Truvox Head. With the Collaro
Transcriptor a small hum cancelling coil.connected in the earthy end
of each record head lead may be more suitable.

4. Remove the head cover. Aittach the chip of Mu-ketal (approx &" x 4")
to a match stick with adhesive, and slowly move around the rear of the
Record/Play head (the left hand head viewed from the Tfront of the tape
deck) until a particular position is found where the hum is at its
minimum level. It may be necessary to replace the Head Cover possibly
two or three times belfore the final position is achieved. Having arrived
at this position, the Lu-Metal must be stuck to the back of the head by

a good adhesive. This may appear rather complicated but in point of fact
it is a simple operation and a fairly certain cure. The general perform-
ance of the head is not affected in any way.

IIPORTANT NOTE ...

It is essential that a NON-MAGNETIC tool be used when making
adjustments to Tape Heads, because by bringing any magnet or magnetised
tool close to the head, it will be magnetised causing poor results with
a high background noise. '

TAPE DECKS & OSCILL.ATOR MATCHING ...

The special Push Pull Oscillator uses a Mullard ECCS2 twin triode
valve. t is an entirely new circuit arrangement, the waveform being
much less distorted than with the more orthodox single EL84 Valve. Also
the circuit draws approximately the same current during playback when it
is inoperative as during the oscillatory condition for recording. Thus
with little or no change in current for thc two conditions, the design
of the Power Supply is simplified. However, possibly the greatest
advantage of the new design is that the tapped secondary of the Oscillator
Transformer allows for easy matching to a number of commercial tape decks
with very little alteration to the associated circuitry. '

The oscilletor coil consists of a wound Ferroxcube pot-core in
which coloured flying leads are taken to tapping points on the windings
as shown in the diagranm The bias and erase currents for the
various tape heads can be obtained by choosing suitable secondary windings
and values for the bias coupling capacitor C29.

Identification of the coil winding suitable for the Irase Heads of
various Tepe Decks can be made by referring to the table. The appropriate
value of C29 is also given, care must be excercised to ensure that the
correct leads and velue of C29 are used.

It will be seen that the PRIMARY connections remain unaltered for all
types of heads, and also that the BIAS CAPACITOR (29 is connected to the
GREY lead from the SBECONDARY WINDING for all typces of heads. Matching is
therefore achieved by merely selecting the correct sccondary tap for the
ERASE feed, end siwilorly altering the value of €29 for the BIAS coupling.
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SECONDARY GRE
PRIMARY
Tope Heod| Erase | Bias cz9
F _ YELLOW *C29
BRENELL \VIOLET | GREY HOOpF
SAME FOR
ALL TYPES|COLLARO |VIOLET |GREY |IOOpF | ORANGE Erase Laé'le
oF ' K
HEAD LANE |GReY |GREY | 5CpF %% 8ias Motek
¥ Cc29
MOTEK |GREY |GREY |120pF
: ' Erase
TRUVOX |WHITE |GREY [200pF BROWN Truvox
' o Bias
ALL HEADS BLUE TO CHASS/S PRIMARY  SECONDARY % C29

¥ C29 REFER TO TABLE
FERROXCUBE QOSC!/LLATOR TRANSFORMER
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WIRING TO TAPE DECKS (COLLARQO) ...

When fitting the completed Pre-amplifier to tle Tape Deck it ic
recommended that the Record head lead from the .mplifier be kept as
short as possible to avold the possibility of treble sttenustion (loss).
For the COLLARC deck the Bias (Record), and Erase leads from the
Amplifier are terminated to the appropriate points on the deck switch
banks as shown in the CCLLARO TRANSCRIPTOR switch wiring diagram.

The following general wiring hints should Se followed.

1. Wiring wust be kept short and in the form of direcet LINXS. Ensure
that the links are bent clear of the screencd plates between switches.
(Use 20 s.w.g. Tinned Copper Wire).

2. Pix a Sclder Tag (8.T7.) and a Single Taz Fost under the Fixing
Screws as shown. Sclder one end of the Hus-Bar to the Solder tag, and
the other end to the INSULATED tag on the Single Tag Post. This ensures
-a Single Point Barth connection for the Deck wiring (Use 16/18 s.w.g.
Tinned Copper Wire). '

3. The Screened Cable connecting the two switch hanks must be insulated
to prevent the Braiding from shorting to the Switch contacts or forming
a second Earth by contacting the Deck at an incorrect point.

4. The A,C. meins to supply power to the Tape Deck motors must be
connected into the terminal block at the points recomumended by the
‘manufacturers., (See Collaro operating instructions).

TRUVOX 1K III and IV Series ...

The Bias (Record), and Erase head leads from the Amplifier must be
kept short to avoid the possibility of treble attenuation (loss). Both
leads are terminated to an insulated panel located on the underside and
middle of the deck plate. The inner centre core of the RECORD lead is
connected to the tag coded WHITE, the outer screcned braiding of this
lead is connected to the tag coded BLACK. The inner centre core of the
ERASE lead is cornected to the tag coded BLUZ, the outer screened
braiding of this lead must NOT be connected to the Tape Dcck, otherwise
severe ‘hum will result due to an EARTH LOOP.

The A.C. liains to supply power to the tape deck motors is connected
to the two contacte coded with a RED spot on the side of the deck JWITCH
UNIT. The L.C. braking current is drawn from tlc Pover ynit via the
appropriate 470 ohlm 5 Watt resistor and conneccted to the GREEN and BLACK
coded contacts on the switch unit.

Attention is drawn to the fact that whil=t the BRAKE BUTTON is
depressed a hcavy current (150 m/A) is drevsn from thie Fower Unit, therc-
fore the BRAKE must only be used to STOP the tepe movement and then
released simultaneously with the operation of ithe OFF button. (See
Truvox opereting instructions supplied with the deck).




FIXING THE FRE-ANFLIFIER ...

Two adjustable brackets are supplied to fix the Pre-Amplifier into
a variety of cabinets. A suiltable cut-out must be made in the mounting
board, just large enough to clear the chassis work. The Pre-implifier is
then dropped through the cut-out, so that the Perspex panel rests on the
face, or top side of the mounting board. The brackets are fitted to the
chassis by 4BA screws and due to the elongated holes they may be adjust-
ed to any thickness of mounting board. Finally four SHORT wood screws
are used to fix the chassis to the underside of the mounting board.
Ensure that the screws are only just long enough to bite into the wood
otherwise they will go through the board and damage the veneer or finish
of the tdp face. TFour small holes in emsch corrner of the Perspex panel are
Included so that the Panel may be firmly clamped to the top face, by very
small panel pins. ‘

I RN R R A ._..m:;:_n..-‘.:gu. 21 ey

- PERSPEX PANEL
——t——————— MOUNTING BOARD
[—resree

\_-woop screws

N——4 B84 SCREWS FIXING
JB BRACKET TO CHASSIS

CHAS S/ S

POWER SUPPLIES

1. SEPARATE POWER UNIT.

'~ When the self-contained Power Unit is to be incorporated it must
be carefully positioned in the cabinet as outlined vnder "EXCESSIVE HUM
ON PLAYBACK". The colour code for the connections to the four core Power
Cable are given on the POWER SUPPLY diagram (Stage Six) and reference
should be made to this drawing before connecting the units together.
Attention is drawn to the fact that no provision is made in the Pre-
Amplifier for switching the Power Supply Unit, thereforc a seporate
single pole ON-OFF switch must be added EXTERNALIY. The leads to this
switech will be carrying A.C. they must be kept clear of the Replay head
and the INPUT JAiCKS of the Pre-implifier, or the hum field associated
with them may be picked up and amplified through the equipment.

2. POWER DRAWN FROM STERN '510' AMPLIFIER OR '3-3' NMAIN ANMPLIFIER.

If the Power is to be drawn from the Stern-Kullard 510 the following
method of connectlon is recommended. The mains lead from the POWER
SUPPLY UNIT should be connected into the GRAM LOTOR terminal block on *he
rear of the 510 Main Amplifier, the ON-OFF switching of the Power Unit
will then be controlled by the 510 Amplifier switch. The switch lead
connections on the Power Unit must be joined with a shorting link.

Refer to Power Supply diagram (Stage Six). The four core POWER Cable
from the tyre 'C' Pre-Afmplifier must he connected to the Octal take-off
in precisely the same manner 28 recommended for = TUNER UNIT. (See the
appropriate instruction manuals ("Stern 510", "Stern 3-3 Power", etc.)

NOTE: The Stern Mullard range of Amplifiers have not sufficient
available rescrve of power to supply both TUNER UNIT and the TYPE 'C!
PRE-AMPLIFIER, it is recommended therefore that a separate POWER SUPPLY
UNIT be incorporated to supply one or the other, to avoid over running
the Mains Transformer in the POWER AMPLIFIER.

- POWER REQUIREMENTS TYPE cr.

H.T. 300 Volts at 25 Milli-Amps (D.C. Smoothed)
T, M. (-2 Unt+ts at 1.5  Amnoe .
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LCasICAL SPLCIALCATIUN MNOLEL TYPE 'C' TAPE Prl-AlbLI ilLR
RECORDING SENSITIVITY ... leasured at 1Kc/s. Audio current 150 ud.
liicrophone -JACK No. 1 0.5 mV for peak recording level (Impedance

2 lieg ohm)
Radio JACK No. 2 250 mV for peak recording level (Impedance '
~ ' 1 lteg ohm)
PLAYBACK SENSITIVITY ... :casured at .5 Ke/s.
15 IN/SEC 5.5 mV for 250 mV output.
7% IN/SEC 2.4 mV for 250 mV output..
%5 IN/SiC 1.0 mV for 250 nV output-.
FREQUENCY RESPONSL ...

2LAYBACK characteristic to the specificaetion of the International
Consultative Committee. (C.C.I.R.)
RECORD characteristic to give flat response in conjunction with
this replay characteristic.

15 in/sec + 3 dB relative to tne level at 1 Ke/s from 30 c¢/s to 17 Kc/s.
7% in/sec + 3 4B relative to the level at 1 Ke/s from 40 c/s to 1% Ke/s.
3 dB relative to the level at 1 Ke¢/s from 50 c¢/s to & Kc/s.

m
£ [ I}

%32 in/sec
TREBLE BOC
4 resonant circuit incorporating a Ferroxcube Pot Core inductor.

The frequency of maximum boost is determined by the tuning capacitor
which is selected by the Equaliser Switch.

BJK&SS BOOSI‘ . ¢ e

t
Pl
]

B Feedback nctwork selected by the Equaliscr Switch effective on
Replay only.

OSCITLATON 4.,
Special Tush ¥ull circuit incorporating a Ferroxcube Transformer

and a Mullard Twin Triode Valve ECC82. Brought into circuit on Record.
Frequency 55/60 Kc¢/s.

VALVE CONTLELENT ..,

Vi. EF86 ... Low Noisc Pentode used in the Input stage.

V2. EF86 ... Low Noise Pentode used in the Sccond gtage.

V3. EF86 ... Low Noise Pentode used in the Output stage for Recording.
V4. ECC82 ... Twin Priode used in the Output stage(Push Pull Oscillator).
V5. EM81 ... Hagic Eye Level Indicetor - used as Record Level indicator.
-- 048l ... Germanium Diode - Level indicator rectifice.

POWER REQUINLNTS ...

Lol ... 6.3 Volts at 1.5 Amps.
HeTo .. 300 Volts at 25 Milli-Amps.,
Consumption ... 20 Watts liax.

GENEHAL ...

Dinensions of Amplifier Chassis ... 113" x 63" x 2" high.
Dimcnsions of Front Yancl ce. 113" x 340 x L0 thick.
Teight of Amplifier ev. 3% 1bs. |
Dimensions of Separate Fower Pack 64" x A% x 48",
Weight of Separate rower Fack ... 45 1bs. |
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LB5T AND PERFORMANCE CLonoUTiRISTICS ...

The tests outlined below are intended as simple, yet effective,
checks for the combined Record/Playback Anplifier, and are for the
Technician only. ’

The values and figures given were obtained from the prototype
amplifier, using Collaro Record/Playback -and Erase hesds. The Bias current
used throughout wes 1.0 wh at = irequency of 60 Le/s. The Erasc-head
voltage was approx. 25 V, at a frequency of 60 Xc/s.

TEST 1 - D.C. Voltagos ... (essured on an Avometer Model 8)

The D.C. voltages and test points are given iu Table 1.
TEST T1 - ALPLIFIER ON PLAYBACK ...

Bouipment required. (also for Test III)

(1) A Signal Generetor covering? frequency range Ifrom 20 ¢/s to 20 Ko/s.
(2) A Velve Voltmeter covering a fregquency range from 20 c/s to 20 Ke¢/s.

The Record/Playback switch 81 should be in the Playback pcsition.
A 5 Ke/s Signal from the generator, should be applied to the Record/
Flayback head lead. The consequent output signal should be measured on
the Voltmeter; across the output audio lead.

The input voltage should be adjusted to give an output voltage of
approx., 250 milli-volts for each tape speed, and the input required for
this output should be noted. The voltage readings that should be obtained
are given in Table II. Tor operation at such high sensitivities great

care should be taken to ensure that the signal measursd is not composed
mainly of hum.

The input voltage at 5 Ke/s should be varied until thc output
voltage falls to 50 mV. The frequency of the signal should be reduced to
40 c¢/s and the values of Boost in Teble III should be observed across the
output lead. The Bass Roost characteristics for the three tape speeds
are shown in Fig. i.



TEST III - AMPLIFIER ON RECORD ...

For accurate resulis, two separate nicces of p.v.c. covered wire ars
recommended for the connections 1o the valve voltmcter. Co-Axial cable may
result in comsiderabls errors in measurements, duc to the parallel
capacitance which is introduced.

The Record/Playback and Erase heads should be connected to the
appropriate head leads from the Amplifier. Switch 31 must be in the
RECORD Position.

Apply a 1 Ke/s signal to the Radio input Jack., The magnitude of
this signal should be such that an output of 15 mV is obtained at the out-
put lead.

The Boogt indicsted in Table IV should be obtained at the approp-~
riate Tape Speed when the signal frequency is altered to the value shown
in the Table.

The Treble boost characteristics for the three Tape Speeds are
shown in Figure 3.

Values for the recording sensi tivity for an output voltage
measured at the anode of V3(EFS6)are given in Table V. A test of the
Recording Ievel Indicator should show that the LM81 ‘closes' with appror-
imately 15 V at this anode.

An alternative method of checking the Record Amplifier is possible
For each tape speed, the voltage developed across a 50 ohm resistor
connected in series with the Record Head can be observed for the full
range of signal frequencies. The response figures so obtained should
agree with the values obtained with the prototype amplifier, listed undex
response. For these chservations, it will be necessary to disconnect one
end of resistors R3%2 and R34 otherwisge only the bias signal will be
reasurad.
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TTEST IV - Bladb LEVEL 15554,

Equipment required for this test:
(1) & Valve Voltmeter which will indicete accurately at frequencic
up to 70 Ke/s:
(2) A resistor of 50 ohms.

Thne resistor should be soldered in series with the carthy end of the
Record/Pleyback hesd, and the voltage developed across this resistor, vith
no input signal, should be measured with the Voltireter,

The voltece developed across the resistors should be 5C mV, which
corresponds to & bias curremt of 1.0 m/i flowing in the 50 chms resistor.

D.C, VOLTAGES TABLE Fo. 1 i
W%%itages (V) § ““““ D.C., Range of §
Valve |Test Foint Sl-Rerord |Sl-Playback : .vomcter (liodel 8) »
_ C4 160 0% | 165 2z ¢ 1000 V. (Res. 20 M ohm) |
| C13 190 w0 | 194 «<- | 100C V.
‘ : : Cl1l6 245 203 250 =5 1000 V.
C30 <348 s#n K350 +*oy 1000 V.
C31 200 a7 - 305 282 1000 V.
V1.  janode (pin6) 37 50 27 50 10CC V.
(uF&So) Sereen (1) 3% 55 38 4o 1000 V.
~ iCathode (3) 1! 1.4 (1 1.4 10 V. (Res. 200 K ohm“s
V2 Anode(piné) 48 60 4¢ 62 1000 V.
(EF86) {Screen (1) 62 85 63 90 1080 V. |
Cathode (%) 172 1.5 Iq 1.5 10 V. i
V3 mnode (piné) (¥ 105 §2 110 1000 V.
(EF86) {Screen (1) e 140 8 145 1 1000 V.
Ca'bklOde (3) 2_\1 206 -2‘\ 2-64 _‘ lo Vc » H
V4  |inodes(atb)186|288255 I8 | 220 305 2T | 1000 V.
(BCC82) Cethode (8) ¥ 14 Qs 12 100 V. (Res. 2 b ohm) |
V5 inode (pin7) (&% 35 o 0 1C00 V.
(EM81) |Target (9) \49 140 o 0 | 100G V. ]
PLAYB.LCK SENSITIVITY - TABLE 2 : BASS BOOST -~ T4BLE 3
Signal rfrequency = 5 Kc/s - Signal Frequency = 40 c¢/s.
Tape Speed | Input ? Output v Output Voltage for 5 Ke¢/s = 50mV. g
(IN/SEC) ng) (m7) . Tape Speéd VoltmetcrOutput. Boost |
15 5.5 300 IN/SHC (V) (dB)
T+ 2.4 - 300 15 2.3 37
3 ;
3% 1.C 300 7% 1.0 26
3% 0.36 17
TREBLE BGCOsST - TABLE 4 RECORDING SENSITIVITY - TABLE 5
Output Voltage for 1 Kec/s = 15mV Signal Frequency = 1 Kec/s.
Tape 3peed | Signall| Volt-|Output Tape 3peeds '15 73-33in/sec |
(IN/343C) Treqg.|meter| Boost ~ e
(Fc/s) (mv) (dB) onltaae at ‘node V3 15 VOItswwm
15 17 84 15 Microphone Input(Jl) 0.5 nV.
55 5.5 {100 | 16.8
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OFERATION OF THE PRL-AMPLIFLER
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O RECORD / PLAY EQUALISER VOLUME LEVEL O
: SWITCH o INDICATOR
J2 RECORD  pPLaY 3%’ 772 15"
-] [+ -] ° o
Stem!
‘ )Cl
(1)

Q MICROPHONE O

~CONTROL PANEL LAYOUT-

MICROPHONE INPUT JACK (J1)

For recording direct from a Microphone, Crystal Set, Radic Jack or
low output Pick Ups. This input is very sensitive and care should there-
fore be taken to ensurse that the SIGNAL LEVEL is not toc high, otherwise
distortion will occur through overload. TFor examnle if a Pick Up is
connected and the signal closes the Level Indicator with only & small
rotation of the Level COrtluL, then the output fronm the Fick Up is too
great, and it nust be connected instead to the less sensitive Radio input
(Jg2).

RADIQC INPUT JiCK (J2)

For recording from the extension speaker sockets of a Redio Set,
Radio Tuner Unit, or from the RECORD socket of Ire-implifiers, also
Gramophone P7qy9ro or direct from Crystal or iagnetic Pick Ups (high
output).

RECORD/FLAYB.ACK SWITCH (81)

A two pogition switch thet is self explanstory. Remember that when
this switch is in the RECORD position end the tnpe deck RECORD button is
depressed a recorded tepe will be automatically erssed whethner a signal is
being fed into the input Jack of the Amplifier or not.

EQUALISER SWITCH (82)

A three position switch for Pre-emphasis of Treble signrl on RECORD
and Bass Boost on PLAYBACK. A resonant circuit contsining Perroxcube
Inductor. The value of the tuning capacitor is selected by the switch
to give meaximum TREBLE BCOST appropriste to the tape specd selected. The
switch must be in the some position for PLAYBACK s during RICORID, this
ensures correct feed-back for BASS EQUALISATION during PLAYRACK. ~

RECORD LEVZL CONTROL "VOLUME" (VR1)
Adjusts the RECORD MODULATION LEVEL. It is dnoperntive on FLAYBACK
ImmmDmeLINMCﬂGR(Vw

A M"ii~gic Fye" Recording Level IndloﬂTur By observing it in
conjunction with the ~djustment of the Level Control "Velume" (VR1) the
correct recording MODULATION LEVEL is obtained.

TONE CONTROL
There is no provision for TONE CONTROL in the Lre-nmpllfler design.
It is anticip~ted that such control will be available with the -ssociated

REPLAY AMCLIFIER.(Refer to the Stern/ilullard 510 Iower Anplifier and
2 Valve Pre-implifier Menuals).
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GENERAL GUIDE FOR RECORDING

The choice of the nmicrophone must be left to the individual.
Generally speaking Crystrl microphones will give gzood results for average
purposes such «s speech, dance music, ete. Tor more gerious work o
particularly wherc wide frequency ranse instruments are to be recorded the
better grade lovirg Coil or Ribbon micropnones are to be preferred. A_fgw
suggestions are given on the use of microphores, but the user will rapidly
become accustomed to the best methed to suit the application.

1. Speak in your normal voice, with the Iicrophone approx 12 inches
awny, this . dietance will vary with individuals and room acoustics, the
best position being found after one or two teést recordings. A little
time spent experimenting, moving the Microphone into different positions
in the room will be well vorth the trouhle.

2. Do NOT pesition the iicrophone close to the Mpe iLeck or it will pick
up the noisc of the motors, and produce a noisy background to your
recordings.

3. It is bad practice to make a recording from a Radio Set by standing
the lMicrophone in front of the set loudspeaker, because although a record-
ing can be effected in this way, all externsl noises will be picked up by
the luicrophone also the acoustics of the room, sepeaker, etc., will
"ecolour® the sound and make the recording sound unnatural. PFirst class
results are assured if a connection is made from the cxtension speaker
sockets of the set and fed into the Radio input Jack (J2) on the Tape
Amplifier,

4. Always remove the I'icrophone from the input Jack when the rccording
has been complsted, or before switching the Amplifier to PLAYBACK.

5. If the bicrophone is to be used some distance from the Tape Amplifier
with a long extension lead, TREBLE ATTENUATTON may occur due to the lead
capacitance, therefore for this application a LOW L PEDANCE liicrophone is
recommendced. A matching transformer then becomes nzcessary and this must
be positioned (for minimum hum) close to the input sockct on the Tape
Amplifier.

IT IS ESSENTIAL TO USE HIGH GRADE MNICROPHONE CABLE PFCR ALL MICROPHONE
LEADS. A SCREENED JACK PLUG IS RECOLMENDED FOR THE INPUT CONKNECTION.

6. Finally if the user has never hefore heard his owli voice recorded, do
not be surprised or blame the recording equipment. Nobody ever does
recognise his own voice at first. Therefore for spcech quality tests, it
is always necesgary to have someone clse to do the Judging.

SPEED SELECTION.

Where speech, or music with a restricted high freguency response is
to be recorded, (such as dance music, etc.,) a tape speed of 3% inches
per second is adequate. This ensures that a standard 1200 ft. recl of
tape will provide for two hours recording, but for quality recording of
good instrumental music - and also for pre-recorded tapes - a speed of
7% inches per seccond is essential. For the highest possible 'Fidelity’
of recording of music,a tape specd of 15 inches per second is to be
preferred, in comparison, at this speed a 1200 ft., reel of tape will
provide for 30 minutes recording, or 15 minutes on each track.

PREPARING TO RECORD.

The recording LEVEL must always be arrived at before commencing the
actual recording. As an example let us assume that a recording is to be
made using a liicrophone.

3

1. Connecct the iicrophon: to input (J1).

2. Switch the Record/Play switch S1 to RECORD (The Level Lndicator
should now glow).
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3. Speak into the liicrophone in your normal voice. (Tne L evel indicator
will flutter, indicsting that it is registurln; the Ioduletion Level, buil
no Recording will bec effected until the tape movement is startecd hy
depressing the deck Record hutton).

4. Adjust the LAVLT COWTROL "VCLULE" wso that the »oving scetions of the
INDICATOR jugt - Ll bo ¢lose on She loudest pasocge of your voice. If
the Level control is acvanced-too Tfar, the green “acfion“ of the Level
Indicstor will CLOSZ thus indicating that you are OVER LODJULATING the

tape, and an unsatisfactory recording will résult, gimilarly if the
Level Control is rot advanced surriciently the I.dicator sections will

remalin staticnery, resuliting in « complete lack of volume and =a high noilse
level when the recording is REPLAYR

5. Nhen'uae correct Lodulastion-Level nas been obt sained, the tape movement
should be started by depressing the appropriste RECORD bufion on the tape
deck. The Level Corntrol saould not be mcovsad from ite origzinal setting
throughout the recording It may however he usod 1o produally Ffade the
voice into the chkrroand before dspressing the 5T0r button on the deck.

6. A precisely similar prooeﬁdinp g adopted to obtain the Heoordlng
level for =1l Recordings. It is important Ho note however that when
recording from Radio - Pick Ups - VHF Tuners, etc., the controls on thegs
units must first be adjusted so that the output from them is satisfactory.
and the correct tonal balsznce obtained.

TO PLAY BACK YCUR RECCORDING.
- Remove the input JACK PLUG from the tape Pre-implis ‘ier Input JACK.
Turn the RICORL/PLAY switeh S1 $0 the PLAYBAC position.,

<+ Rewind the tspe back to the original position befors the RECORDING
a8 started,

t—

a

55\»1 B

4, Ensure tust the Equalisation switch 82 is in the same position as
during RECORD.

5. Depress thce PLAYBACK button on the tape deck. Rchnwbcr that the
Volume Control on the Type 'C' has no ef

therefore, the volume level must be adjusted on the qssocia*sd Replay
Amplifier. This alsc applies to Tone correction.

O
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- PARTS LIST AND CéMPONENT PRICES -

RESISTCRS All & Watt Ruting, 10%
Tolerance unless other-
wice stated.

R1 1l Meg Brovn~Black-Grn.
R2 2.7 K Red-lsuve-Red.

R3 2.2 iieg Red-Red-Greeun.

R4 2.2 K Ais marked H.Steb 5% 1

R5 1 lieg is marked H,3tab 5% 1

R6 220 K As nrried H.Stab 5% 1 ¢

R7 37 & Orange-Orange-Orange 4

k8 390 K Orange~White-Ycllow 4"

RY9 - 2.7 ifeg Red-Violet~Green. 4

R1C 1 leg Brovn-Black-Green. 4

R11 680 K BRBluc-Grey-Yellow, 4

Rl2 150 X Brown-Green-Yellow. 4

R13 470 K Yellow-Violet-Yellow 4

R1l4 27 K Red-Violet-Orange. 4

R15 390 K Orange-ihite~Yellow. 4

R16 1 Meg Brown-Black-Green. 4

R17 1 K Brown-Black-Red. 4

*R18 15 K Brown-Green-Orange. 4

*R19 82 K Grey-Red-Orange. 4

R20 27 X Red-Violet-Orange. 4

R21 220 ¥ Red-Red~Yellow. 4

R22 1 K  Brown-Black-Red. 4

R23 10 X Brown-Black-Orange. 4

R24 68 X Blue-Grey-Orange. 4

R25 470 K Yellow=-Violet~Yellow. 4

R26 56 X Green-Blue-Orange. 4

R27 56 K Green-Blue-Orange. 4

Re8 1 keg Brown-Black-Green. 4

R29 27 X Red-Violet-Orange. 4

R30 560 ¥ Green-Blue-Yellow. 4

03l 150 K Browm=-Green-Yellow., 4

k32 4.7 K Yellow-Violet-1ed. 4

33 22 X Red-Red-Orange. 4

R34 4.7 K Yellow-Violet-Red. 4

R35 22 K. Red-Red-Orenge. 4

R36 680 ohm. 1lWatt Blue-Gry-Brn 6

VR1 500 X Log Potentiometer. 3.3

* Values may be adjusted to vary
Output Impedance.

VALVES (B V.A, Guarantced)
V1-2-3. iullard EF86

(3 at 17/114.) £2.1%.9

V4 Lullard ECC32. 14/74
V5 Mullard EL81 15/34 .
KR1 Fullard OA81 (Crystal :

Diode) 4.0

NN o B NI

e

S RN

CAPACITORS.
Cl 0.5 mfa 150/20CV #kg. Paver 1.6
Cc2 50 mEd 12V kg, Blectrol'e. 2.
C3 0.l wmEd 350V Wkg. Paper. 1.C
C4 8 urtd 350V ¥Wkg. Electrolytic 2.9
C5 180pF. Silver lidce
or. Tube 10%. 9
Cé G2pF. S.i. or Tube 10% g
C7  2200pi#. S.i. or Tube 10% 9
C8 390pF.  3.i. or Tube 10% 9
CcY 100p¥F. S.i. or Tube 10% 5
Cl0 32pr. Selle or Tube 10% 5
Cll 0.1 mfd 350V Wkg. Paper. 1.0
Cl2 0.1 mfd 350V ¥Wkg. Paper. 1.0
Cl3 8 mid 350V Electrolytic. 2.9
Cl4 0.1 mfd 350V Wkg. Paper. 1.0
C1l5 50 mfd 12V Wkg. Electrol'e. 2.0
Cl6 16 mfd %50V Wkg. Blectrol'c. zZ,9
Cl7 18/20pF. S.i, or Tube 10% i
Cls 0.1 mfd 350V VWikg. Paper. 1.0
Cl9 0.5 mid 150/200V Wkg.Paper. 1.4
C20 100pF. S.I:. or Tube. <
C2l 0.05 mfd 150/350V Wkg. Paper 1.0
Ce2 47pF. S.t. or Tube 5%. g
C23 47pF. S.l. or Tube 59%. 9
C24 0.5 mfd 350V Wkg. Paper. 1.6
C25 2200pF. ILouldcd ricn., 4.1¢
C26 0.005 mfd (5000pF) 350V Wkg.
: o Paper. 10
c27 0.005 mfd (5000pF) 350V Wkg.
Paper. 1¢
G28 0.5 mfd 150/200V Wkg. Paper. 1.:
*C29 100pF. (For Collarc) Silver
Iica 109, _ g
*Value must be chosen to suit make of

Tape Head selected (Refer to table
on Page 3) ,

1
1

MISCELLANEOUS
Ferroxcube Pot Core, Il £1.2.6
Ferroxcube Oscillator :
Transformer, I2. £1.9.5
3 Bank 2 Way Switch, Record/
Play, S1.) 12.6
1 1 Bank 3 Wey Switch, Bqualiser,
32.) 5.0
2 Igranic Jacks, Jdl & Jz2, 6.6
1 BY9A sSkirted Flexible Nylon '
Valve Bage, V1. 2.0
3 BY9A Special "Rreadboard" :
Valve Bases, V2-3-4. 3.0
BI9A Standerd Valve Base, V5. 9
10 Wey Sm=ll Tag Boards, Denco. 5.0
5 Way Small Teg Boards, Denco. 2.4
4 Vlay Tag Strip. 4
Single Tag Strip. 2
Chasgis with Under Cover,
Screens, etc.£1.2.6
Pergpex Engrzved Front Penel. 7.9

N

Control Inobs. 2.3



Parts List continued

SUNDIES
24 inches 4 Core Cable. 10
5 feet Single Plastic Greens (for heaters) 4
7 yards 22 s.w.g. Tinned Copper Wire. 9
7 yards 1/2 mm. Sleeving. 1.9
1 yarad Co~Axial Cable. 9
.24 1inches Insulated Single Screened Cable., 1.0
1 .. Half=Circular Condenser Clip. 2
1 packet Assorted Nuts and Bolts. 3.6
1 instruction Manual., 2.6

18 inches Twisted Red and Green Flex
(For Collarc Erase Head Feed only) 2

PARTS LIST & COMPONENT PRICES - POWER SUPPLY UNIT TYPE 'C!'
R37 2.2K, 5 Watt, as marked 1.6 |
R38 1K, 5 Watt, as marked. 1.6 |

*R39 470/500 ohm, 5 Watt,
: as marked. 1.6

1l Single Tag Post. 2d.
3 4BA x 3" Rd.Hd. Nuts & Bolts)
2 6BA x 3" RA.HA. Nuts & Bolts)
2 6BA x %" RdA.H4. Nuts & Bolts)
3 %" ineh Rubber Grommets. )1 6
C30-31 Condenser, 50+50 mfd. 1 )
350V. Zlectrolytic. 7.9 1
1 Condensger Paxolin Mounting 1

4" inch Rubber Grommet. )
yd. Single P,V.C. Yellow. )
8 incheg 20swg Tinned Copper )

)
)

Wire
Tl Mains Transforner, 18 inches 2 mm. Sleeving.
Parmeko (Fused) £1.12.6 | _
1 Chassis (Drilled & Cut). 5.6 | 3 yds. 2 Core Mains Lead. 1.6
1 Chocolate Block (8 Way). 1.9 ¢ 1 Cable Clip. 2d.
1 BY9A Valve Base. 9d
1l Valve, iullard EZ81,

(B.V.A. Guaranteed) 9/44d

¥ Truvox Braking Circuit
(Not in usc with other Decks).

SPECIAL PRICE REDUCTIONS FOR INCLUSIVE ORDERS ... WE OFIFER,

(a) COMPLETE KIT OF PARTS TO BUILD PRE-AMPLIFIER ONLY covecoc. . £11.15.0.

(b) COMPLETE KIT OF PARTS TO BUILD PRE-AMPLIFIER and
' POWoR UNIT toeevneveoononcs £14. 0.0C.
(c) THE PRE-ANPLIFIZR ONLY ... ASSEMBLED and TESTED ........... £14.10.0.
- Hire Purchase ... Deposit £2.18.0. and
12 monthly payments at £1.1.3.
(d) THE PRE-AMPLIFIER and POWER UNIT ... ASSELBLED and
TESTED oo e ceoses &17. 0.0.

Hire Purchase ... Deposit £3.8.0 and
12 monthly payments at £1.4.11.

Carriasge and Insurance on Each of the Above is 5/~ extra.
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N

MODIFICATIQNS TO SPEED SQUALISATION FOR 14 - 3% - 74 INCHES PER'SEC
WHEN USING THe PRE-AMPLIFIBER WITH THE COLLARC "3STUDIC" OR SINILAR

TAPE DECKS

OQur Tepe Amp¢1i1tr assenbly menualg anorporate egualisation
circuits for %%, 75 or 15 inches per s=cond A simple modification to
the Equaliscr components and Switching Hrov1MCQ for the 1%, %%, 7%
inches psr sccond egualisation required wicn the new Collaro "Studio’,
M tek, or any high grade Tape Deck calliry ifor the slower ﬁecd

The comstructor is advised
carefully in conjunction with the ; _
observed that the 33 2nd 74 inch per sec. Lovoo €Y
position round the swaitch (S2) to allow for tiac 1
incorporated in the correct switching segquernce.

atlons shown very
wings. It will be
ts are moved one

incn position to be

s

TYPB  "CS

b,
RY Shown 2.7 keg. should be 3.3 ileg. Orange-Orange-Green.
R10 Shown 1l Meg. should be 2.7 Meg. Red-Violet-Green,
R11 Shown 680K should be 1 Keg. Brown-Zlack-Green.

SPAGE 4 DRAWING.

C5 Showvn 180 p¥. snould be 330 pF.
ol Shown 82 pF., should be 180 pF.
To the adjecent blank corntact 3 on the Hqualiiser Switch (S2) join

cne end of an 82 p¥. condenser. Join the other e¢nd of this condenser
to contact 10 on wafer No. 2 (81).

STAGE 1  DRAWING.

Cc7 2200 p¥., should bs &20C pF.
R12 150K should be 47K Yellow-Mauve-0rangc.
C3 390 »pF. should hHe 2200 pPF.
R13 47CK should be 150K Brown-Green-Yellow.
C9 100 'p¥. should be 390 pkF.
Connect a 470K Resistor Yellow-Mauve-Yellow, to the same tags
carrying C9 on Tag Board No. 2.

assembled Amplifiers and Recorders supplied by us
with the Collaro "STUDIO" or similar Tape Decks
incorporate the correct 1% - 3% - 7% inches per
sccond epeed egqualisation.
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THEORETICAL DIAGRAM - TAPE PRE-AMPLIFIER TYPE ‘C’
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TAPE RECORDING ACCESSORIES

High Grade Plastic Tape, 1200 ft. 7 inch spool sescseshesss LTOM
E.M.I. 88/3 Magnetic Recording Tape 175 ft. % inch Spool ..eoc...
E.M.I. 99/3% Magnetic Recording Tape 250 ft. 3 inch spool I.P. ..
E.M.I. 88/12 ljagnetic Recording Tape 1200 ft. 7 inch spool .....

E.M.I. 99/18 liagnetic Recordimg Tape 1800 ft. 7 inch spool L.DP.
Grundig Magnetic Recording Tape 850 ft. 5% inch spool ....... oo
Grundig Hagnetic Recording Tape BASF 1200 ft. 7 inch Spool coee..
Grundig Magnetic Recording Tape BASF 1700 f+. 7 ineh spool L.P.
Scotch Boy liagnetic Recording Tape 600 ft. 5 inch Spocl ........
3cotch Boy Magnetic Recordlng Tape 1200 ft. 7 inch spool ....c..
E.M.I. 3 inch empty spool in carton. API3 . ....vceoncons cescooe .
E«MoeI. 5 inch empty spool in earton. APS85 .. oococcooococecoooss
E.M.,I. 7 inch empty spool in carton. AP87 ....... o e s oo necon 6o
Scotch Boy 5 inch empty Spool in CATton eoeeeecooocosoeoosees oo oo
Scotch Boy 7 inch empty spool in carton ..cocece.... cocsescaconse
E.M.I. Leader Tave, AP38, VariousS COLlOUPLE .ccoceeceos. cosccomocn o
E.M.I. Non-magnetic Scissors APe39 . ouuooeiooeeoocoocooeons oo e oo
E.M.I. Jointing Block AP46 ......... t e e s o0 scsecsoconaoecon e o .
E.M.I. Jointing Compound AP77 «evvrerereconns T .
E.M.I. Jointing tape AP103 % inch wide .ooovco.s. cecescccesan e .
E.M.I. Accessory Kit AP110 .voevvonn. s eeoccssosocesesceso00o0ce s
B M, I. Storage cases 5 iNch coveerrvnneoocococonos cecoceesecoeane
E.MeI. Storage cases 7 dNnCH cveeeeevecenoonooenonns cecesecacacoo
Bulgin Jack PIUZ P38 cocvweerorrononansancoconn. . cooococo cceco oo
Re~an Screened Jaek PlUG coveeeneenetonoonoconoonoconooonosonoese .
Bib Tape SpliCer ccooeocovoooconnneenooses tcocccooesacose e sesce
Stern extension microphone lecad, 6 yards ...coeveooosocon. s esoesc e
Acos Mic 40/1 Crystal Mlcrophonc ........................ coeoo
Lustraphone Dynamic Microphone (High Impedance) LD6IZ oooooooo .o
Extension Speaker WB HF 8 INCH v orwenonooeoeenon.. tsciosnocee
Extension Speaker WB HF 10 iNCH v vveevoooconeeoconss e secsnco e
Truvox Radio Jack TA3 (lied. W/Band Light and HOME) cuveconoeonn.
Truvox Telephone Adapltor ouveeeeceeseoooooconsos ceocaeesosscoac o
Truvox "lono" (Set Single Headphone) ........ cecoecrencosocon e
Truvox "Stetho" (Pair Stethoscopic Ear Pleccs) 6 coooc 00 co coc oo s
Wearite Defluxer (For Demagnetising Heads) o..occowcvovonennoncns

£1. 1.

7.

9.
£1.15.
£2.10.
£1. 8.
£1.15.
£2.10.

16.
£l. 7.
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£1.15.
£3. 7.
£4. 3.
£4.19.
£3.12.
£2. 2.
£2.15.
£3. 3.
£2.10.

WE ARE HIGH FIDELITY STOCKISTS AND HAVE 4 FULL RANGE OF HIGH GRADE

AMPLIFTERS - RECORDING EQUIPMENT - LOUDSPEZAKER ENCLOSURES
TRANSCRIPTION IMOTORS - PICK UPS, ETC.

COQOOOCOVINOODOTONHNOCONOAOND TN COO0OO0O0COOCTMD






