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Reference REDD.M37/2.
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ELECTRIC & MUSICAL INDUSTRIES LTD.

Records & International Division.

"STEREOSONIC"/A-TRACK MIXER ASSEMBLY TYPE REDD.317.

Summary.

For the prototype Mixer, Serial No. 580704, reference should be made to
the functional diagram Drawing REDD.CZ6/A1/2 and the simplified version Drg.
REDD.C26/C2/2; also to REDD.C26/BA and B5/2 for modification details.

See Sheet 1 of Drawing List dated 18.12.62.

The next 2 Mixers, Serial Nos. 58121A & B, are covered by a new

functional diagram, Drg. REDD.}?/A}/Q, and reference should also be made to
Drgs. REnD.026702/2 and B5/2.

This description explains how all methods of tape recording at present
envisaged should be used with the new equipment. The various circuit

functions are described in some detail,together with notes on the maintenance
and operation of the equipment.

In any complex equipment of this nature there are a large number of
alternative methods of solving the design problems. Some of these alternatives
are mentioned, and reasons are given as to why they are not adopted.

General Description.

This write—-up covers only the Mixer assembly, which consists of 5
transportable units which fit together to form a desk, and which contain all
the necessary controls, low level amplifiers and level indicators to meet the
full requirements of balance and control in modern tape recording technique,

For the purposes of this description, it is assumed that all other equipmen-
is available. This other equipment consists of a selection of normal and sterec
microphones, together with the necessary stands, booms, cables, individual
microphone power units for condenser mics. or multiple mic. power units such as
the German or REDD.46 types, tape recorder(s), and monitor and studio playback
loudspeakers with built-in power amplifiers.

Recording - Possible Methods.

1. Multi-microphone single track technique, in conjunction with any normal
tape machine,

2. Combinations of stereo and single microphones, in congunction with any

existing tape recorder, (normally using two tracks on 4" tape

Continuedecesssesecee
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3. As above but using up to A-track recording, thus permitting post-recording
balancing and giving more satisfactory transfer to stereo and single track
master tapes.

1. HNulti-microphone monaural technique, recording, for example, four sections
of an orchestra simultaneously on four tracks, thus permitting post-recording
balancing.

5. As above, but recording the tracks in seguence, one or more at a time,
thus aveiding the multiple transfer processes and consequent deterioration of
quality, wnich now occur on certair "pop" recordings.

(There are many other possible variations such as recording the orchestra
backing on the first track and then recording three attempts at the vocal on
tne remaining three tracks, thus permitting the final tape to be made by
selecting ‘he best sections of the vocal from these three tracks).

when connected to a suitable existing tape machine, the equipment is
c2pable of makinz the necessary transfer from 1" wide 4-track tape to 3" wide
master tape, both from monaural and stereo. Naturally, the equipaent is
unnecessarily complex for this purpose, but it is thought that this feature
%1ll be of considerable use for those centres where there is sufficient
time between recording sessions for the equipment to be used for both tasks.

Physical Shape and Size.

The mixer desk is somewhat larger than that for the Stereo/Duo/Mono
Bquipment Type 17, and ail 5 of its units contain amplifiers, etc. As before,
an arm-rest is provided and the design is such that a studio standard of
comiort is provided for the operator on location.

Instead of the slightly sloping desk used on the Tgpe 17, the top of
the desk is completely 1lat. This simplifies manufacturing provlems, and also
kas the advarntages of giving complete freedom from obstruction (an important
voint for stereo recording) and removing the tendency for musical scores to
s1ide off,

The overall size of the desk assembly, excluding the arm rest is c8L" wide

bty 2A" front-to-back, by 31" high.
(1790 mm x 610 mm x 790 mm).

{u'ualvt »rzrv-rwr-.'?so L
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Desipgn Considerations.

For 3 or 4-track work, special precautions have been taken against
urderloading any of the magnetic tracks, as this wo.ld be sure to result in an
ansatisfectory signal-to-noise ratio due to the extra transfer process
invelived,

The main osroblem in the design of this type of equipment is to decide what
ficrlities can be omitted without detracting from the usefulness of the gear.
It 1s desirable to make the equipment as flexible as possible in its uses,
out this means that many more switches, plugs and sockets would have to be
srovided than would otherwise be the case, with the result that maintenance
and opcraticnal problems ..ould become acute, Also, the more flexible the
coulpment is madc, the grsater is the danger that it will be mis-used
unintentionally, such as by the mis-matching of circuits.

4 large® number of additional or alternative possibilites were considered
and scme of these are mentioned below. It is hoped that the design finally
ci:osen will prove to be a reasonable compromise, and will adequately meet all
requirements. The main decision affecting the simplification of the equipment
wias tc adopt a convention allotting definite uses to each of the four tracks,
instecad of allowing :hem to be used indisgrninately. This is also desirable
so 2¢ to orevent possible confusion in the transfer roowms during the vprocess
of mziiin,, the 4" master tape from the 1" A-track tape.

F'or stcreo purposes, the uses allotted to the four tracks are detcrmined
by tne fact that one of the main design aims of the equipment is that it
stiould produce a tape from which both the stereo amd mono master tapes can be
mazc. Consequently, anything which detracts from the likelihood of doing
115 must be rejeccted. With the main stereo tracks on the outside edges of a
1" tape, there would be a grave danger of the high frequency signals becoming
out of phase due to '"weaving " of the tape. It was therefore decided that
¢ convention will be:-

Trock I:— Main stereo left.
Track II:- iain ster=:o right.

Track IIIl:-= Auxiliary left.
Mono injection (towards left af applicable).

Track IV:- Auxiliary right.
Mono injection (towards right if applicable).

On a2 machine such as the BTR/2 or BTR/}, w#ith the tape oxide facing
&wzy from the observer, Track I is the top track.

Continued....vceveveee
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The use of the additional two tracks raises at least one entirely new
concept. Consider the case when Tracks I and II are being used for the left
and right hand stereo signals in the normal way, and a single microphone is
being used to boost the woodwind, which is being recorded, let us say, on
Trzck III. It is quite certain that the balance engineer and the producer
will want to hear the woodwind in its correct angular position. It is
therefore necessary to provide a pan-pot on the monitor circuit so that the
signal from Track III can be correctly placed, and it is obviously necessary
that a note should be made of the angular setting of this pan-pot, so that
the correct position can be re—established during the making of the master
tape. .

LAP/AV. Sept., 195G.
INTRODUCTION.

As a general introduction to the equipment, a description of the
positions and functions of the wvarious circuit elements and controls is now
given. It is recommended that this should be read over again when inspecting
the equipment for the first tiue.

The Mixer Assembly has been designed in a form which allows its elaborate
circuit arrangenents to be quickly set up to give a wide variety of uses,
from simple cases using a small number of microphones and feeding one or more
normal single track tape machines, to complex arrangements of multiple
microphones feasding up to a maximum of four tracks on a suitable tape recorder.
The system is designed so that the wide variety of operational features built
into the equipment are under the iummediate control of the recording operator
by means of faders, switches and press buttons. Level indication of one, two,
three or four tracks on individual meters is provided. A vel
indicator shows the maxlmum signal in muli1—%rack’ﬁﬁ?ﬁiﬁgjmiiijz.ized as the
normal level indic ; 8 track cases. ana eov< u{ AL, ‘nﬁm_ A AP

. A el bk .ID “3:_ 2c,

It is inevitable that a design of this mature must lead to a very complex
circuit schematic and it is essential that engineers and recording operators
who use the eguipment shall be very familiar with its basic arrangements.

The following description has been written to elucidate its various functions
and to simplify, as far as possible, the approach to the equipment in general
use,

Continued. e svw snenme vewsoe
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C.S8.
L.T. (Centre Section) R.T.
(Left, Top) |~ (Right, Top)
L.2. R.B.
(Left, Bottom) (Right, Bottom

GENSHAL ARRANGEMENT OF BOX UNITS - FRONT VIEW. Sece D g N ¢od, 37/]) e
(u’dﬂi:.m l—l pt?( ZC)_

L.B. Contains: Mic. Amps. 1, 2, 3, 4.
Spare Amp. L.
pP.L.I.'s I, II, III, IV and Highest Reading P.L.I.

L.T. Contains: '"kon. Check" Amp. L. and ﬂMon.”Check" Amp. R.
"Test" Amp. L. ’
Echo Output Amp. 1 and Echo Output Amp. 2.
Talk-Back Mic. Amp.
Tone Generator Unit.

R.B. Contains: Mic. Amps. 5, 6, 7, 8.
Monitor amp. L. and Monitor Amp. R.
Spare Amp. R.
"Test" Amp. R.

R.T. Contains: Inter Arps. I, II, III, IV and Line A.ps. I, II, III, IV.

C.5. Contains: 4 Peek Level Indicator Meters.
-HighestReading—bight-Beam Level Indicator Meter.
1 Talk-Back Microphone.

From the above deteils the general layout of the equipment units can be
seen. Before continuing to the Input and Output Connections, "Patching" and
Controls, the following points should be noted regarding the functions of
these units.

The Mic., Amps. follow a logical sequenoce with their associated lines.
The "Test" and "Spare" amplifier positions are fully powered with input

and output connections available on the "Patching" (Siemens socket) strips and
are intended for auxiliary uses or test purposes, as their names suggest.

Continuedie s ioe sninsionm sien
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The four L.I.'s must be clearly understood to be associated with tape
machine tracks, Thus, for example, with a 2-track machine, Tracks I and II
would normally be used, L.I.'s I and II would indicate respectively these tracks

The "Check" Amps. serve multiple purposes, i.e., Studio playback, Studio
Talk-Back, Play-Back to Artiste's Headphones, and also are associated with
checking facilities which are built into the equipment. L. and R. signify
Left and Right, i.e., as they would normally be applied in stereo working.

The Monitor Amps. L. & R. are normally used to drive the power amps. in
the recording room monitor loudspeakers.

The Inter amps. and Line Amps, follow a logical sequence in the four Track
Output circuits.

The Tone Generator output connection is available on the patching strip
cf Unit L.T. fer auxiliary purposes, if required.

Connections, (on Tuchel Sockets).

1. Input Connections.

L.B. Nil.
L.T. M.1lA and B. M.2A and B. M.3A and B. M.4 and M.A4A.
(M1 & 2 - &), (M.1 & 2 - B).
Echo Returns H.1 and H.2.
R.B Nil.
R.T. M.5 and SA. M.6A and B. M.7& and B. M.8A and B.
(Me7 & 8 - A). (M.7 &8 - B).
Pickup Input L. Pickup Input R.
(Pickup Input L. and R.).
(Pickup input - designated 0 — switches to Studio P/B.
or "Check" circuits, e.g., for artiste's headphones).
External Talk-Back/Announce Mic. (8-Pole miniature Jones socket).
(Not yet fitted on Serial No, S8070A.
C.5. Tape Replay Inputs I, II. III, IV. (From "Line-Out" of tape machir:
(Ditto I, II, and III, IV.).

(Head Current Measuring Inputs I, II & III, IV). (applicable only to
BTR.3 - switched directly to Level Indicator circuits).

Continued.soss . cvevenan
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Connections, (on Tuchel Sockets), continued.

2. Output Connections.

L.B. Buzzer/Light plug only. (4-pin miniature Jones).
L.T Echo Outputs 1 and 2, i.e., to echo chamber(s).

Studio P/B or “CdECK" "L". Studio P/B or "CHECK" "R".

(Ditto L AND R.).

Tone Gencrator 1 and 2. (Low level points for microphone channel tests).
R.B. Nil.
R.T. Honitor Feced "L". Monitor Feed "R".

(Ditto L and R).

C.S. Outputs of Line Aaps. I, II, II, IV. (To "Line In" of tape machine).

(Ditto I, II and III, IV).
mal Levet J..IlU.J..bdbUL M\?‘ber—Comections-I- and- II, III end IV.
7 g toubte—jacks-on Ser. No. 58070 A.
“Pachet—double jacks-on Ser. Nos.58121 A & B).
{Heot—epplicable to Highest Reading Pilni)s

: oo R T
DXL

4
/
\

O

The above ere the actual input and output connections of the equipment.
Note that connections shown in brackets, e.g., (M.1 & 2 — A), are double
conncctors in parallel with the appropriate pair of single connectors so that
"Quad" cebles may be used if required. These would normally be for stereo
applications. The letter M, of course, signifies microphone connections.

The "Pick-Up" inpnt points are for special purposes; for instance, it
would be possible to play a stereo disc from a suitable pick-up arrangement
into these points and so give full playback of thoe disc out to the studio.

The Tone Generator p.ints 1 and 2 are for applying low level test signals
to the microphone input sockets.

Patching Arrangements.

The following summary of "Patching" arrangements is intended to be studied
in conjunction with the functional diagram of the equipment. The patching
connectors are Siemens sockets which are laid out in such a way that appropriate
circuit points may be coupled (i.e. "patched") by means of Siemens "U"-links.

In general, it will be seen that where the words "to" or "from" do not occur,
the connccting points may be regarded as not in the normal signal path of the
¢quipment. e.g., "Spare" amplifier input and output, across which a U-=link
shculd obviously not be placed.

Hote that "S & D" means "Sum and Difference" - i.e., the special devices
for sterco microphone channels. These, along with "Shufflers" are not used in

plain microphone channels, so that alternative patching arrangements are given
in these cases.

Continued..e.eeeeeeeees
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L.B. Mic, Amps. 1, 2, 3, 4 Outputs to associated Tone Control Inputs,
level Indlcators I, I, III, iV . Inputs from Selector Switch system,
4Hiﬁh&&%—ﬁe&é%ﬂg—PTLrlv-inpu%—(Qes%—PB&H;;T
"Spare" Awp. L. - Input and Output.

L.T. M.l and M.2 Tone Control Outputs to Mic. Faders.
OR M.1 and M.2 Tone Control Outputs to 1st S & D Inputs and
lst S &« D Outputs to Mic. Faders.
"Test" Amp. L. - Input and Output.
Echo Returns, M,1 and M.2 to Echo Faders.
Check Amp. L. Input from Input Pads and Switching.
Check Amp. R. Input from Input Pads and Switching.
Tone Generator Output to Pad and Switching, (i.2., application of test
tones to wvarious points).

j=¢}

R.3. Mic. Amps. 5, 6, 7, 8 Outputs to associated Tone Control Inputs.
Monitor Amp. L. Input from Input Pads and Switching.
Monitor Amp. R. Input from Input Pads and Switohing.
"Spare" Amp. R.-Inoput and Ouiput.
"Test" Amp. R. - Input and Output.

R.T. M.T and M.8 Tone Control Outputs to Mic. Faders.
OR M.T7 and M.8 Tone Control Outputs to 1st S & D Inputs and
1st S & D Outputs to Mic. Faders.
Line Amp. Outputs I, II, III, IV. (These are parallel connections
normally occupied by 200 ohm loading plug)

On Ser. Nog. 58121A & B:-

Outputs of Inter Amps. I, IL, III, IV to Inputs of Main Faders.
(Permitting possible introduction of S. & D. circuits, Spreader,
Shuffler).

c.s. M1, 2,3, 4,5, 6, 7,8 Fader Outputs to Main Combiners
(Note that attenuator pads, assembled inside special U-links, are
normally introduced at this point).
OR M.1, M.2, M.7, M8 Fader Outputs to Spreaders to Shufflers to 2nd
S & D. to Main Combiners.
(Note that "Hlain Combiners" include Splitters and Pan Pots on

M.3, 4, 5, 6.).

Mzin Combiner I, II, III, IV Step-Up Transformers to Inter Amps.
I, II, III IV Inputs.
Main Fader Outputs I, II, III, IV to Inverse Attenuators Inputs I,II,III,
IV on Ser. No.58070A or to Track Combiners on Ser. Nos.58121A & B.
(Note that attenuator pads in U-links may be introduced at this)
point).

Continued.veceecsrcoss
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OR. In the case of simultaneous mono and 2-track stereo recording only, then
on Track III only, auxiliary liono Step-Down Transformer to Inter Amp. III
Input. _“

Main Fader III Output to Auxiliary MNonc Attenuator
tc Fiz.d Podes, III Input on Ser. No.58070A.
or to Track Combiner III Input on Ser. No. 581214 & B.

CONTROLS.

The following deccripticn of controls should again be studied in conjunc-
tion with the functional diagram. The controls are detailed according to the
box in which they are located. There are no controls on Box Unit R.B.

Left Bottom.

Left Top. M.1, M.2, M.3A to B Switches - for choice between two microphones
in alternative positions in the studic.

M.4 to 4ii Svitch and Attenuator - for switching in and controlling

an extra microphone in parallel with M.4. (Two controls, i.e.,
Coupling Switch and Fine Pre-Set Attenuator.

Do not operate this switch unless there is a 200 ohm source connected

to Input Socket M.44).

M.1, M.2, 4.3, M.4 Pre-Set Attenuators for adjustment of individual
microphone levels,

M.1, M.2, 4.3, 4.4 Bass Lift, Straight Through, or Attenuator Switch::

(Bass Lift is for figure—-of-8 condenser micraphones).

For fixed Bass Lift, Straight Throush, or Attenuated (10 4B)

conditions on each microphone channel according to choice.

uM.1, M.2, M.3, id.4 Top Lift,Top Cut Controls.

M.1, M.2, M.3, £,1 Bass Lift, Bass Cut Controls.

For adjustment of frequency responses of individual mic. channels accordini
to choice. (Serizl Ko. 58070i has fixed Tone Controls of the "Classic" type.
Serial Nos. 58121 A & B have alternative plug-in Tone Controls, thus permitting

the use of the "Clascic" or "Pop" type if »referred. The range of both types
is + 10 dB in 2 dB steps.

Talk-B:.ck/Tone Generator Switch.- to Push Buttons I, II, III, IV.
(Also to 3 Talk-Back Push Buttons on Serial No. 58070A). For tests and
recording tones or announcements etc. on tape tracks.

Continued..veeeeeccese
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Bchao Coupling Switch.

For switching EITHER two echo lines in series to both Echo Outputs

(either of whiseh oan god?to Echo Chamber).
"OR Bcho 1 Output to 1lst Echo Chamber and Echo 2 Output to 2nd Echo Chamber,

(or, of course, to a pair of loudspeakers in one Echo Chamber, or for
normal and "tremulant" echo, etc )

Check Circuit Selector Switches.

For suitchingt-

(a). Studio P/B, ilono or Stereo.
. (b). Studio Headphones for Artistes.
(

c¢). Check circuit uses which allow checking of all Microphone Channels, Echo
8end lines and BEcho Return lines and Replay Lines I, II, III, IV - i.e.,
Line Out points from Tape Machine - all without disturbing the working
conditions.

Sain Control.  (Check Circuit/Studio L.S., etc.).

This is the means of controlling Studio Playback level or is used as a
calibrated attenuator in the application of these circuits under "Check"
conditions. The Check circuit has a maximum gain of 12 dB into an
external 200 ohm load.

Check Circuit Coupling Switch.

J-way type fitted on Ser No. 580704,
giving L and R to L - Normal Stereo - L. and R. to both studio loudspeakers
(or check circuits), according to choice. For various applications.

5-way type on Ser. Nos.58121A & B, giving
Botii channels to L output (for mono Studio Play-Back of stereo recording,etc).
"Of:", with bota outputs disconnected from studio, terminated with 200 ohums,

and fed to Auxilizry Monitor Switch, (for Checking purposes. Overall gain

of Bheck circuit is then 12 dB).
Hormal stereo operation.
"Of+" but with outputs still connected to Studio P/B L.S.'s

(So that Talk-Back to studio still operates).

Both channels to R output (for quick comparison between two Studio L:S. 's;

in conjunction with "L" position above ).

auxiliary Talk-Back Push Button. (Check Circuit).

Normally used for speaking to artiste's headphones. On Right channel only
A moierate amount of attenuation is introduced on the Monitor L.S. circuits so
as to prevent howl-back if a Studio L.S. is 1in use.

Continued. coeeessesssee
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On Ser. Nos,581214i & B:-

Check Circuit Poling Push-Button.

Reverses polarity of L output for checking possible out-of-phase effects

Richt, Top.

iiicrophone 4 to B Switches, fittenuators, Tone Controls, in symmetrical
arranzzmeni. Compare with Box Unit L.T.

On Ser. No. 58070A:-

Moritor i/B Key. Subject to track selection, (see below).

DL .afB Key. Not subject to track selection.

lionitor Track Switches. Allow listening to any or all of the four
possivle tracks, in association with the Monitor A/B Key.

On Ser. Nos. 581214 & B:-.

donitor A/B Key.

Selects output of Line Amps. (going to "Line In" of tape machine)
or Replay lines (coming from "Line Out" of tape machine).

L.L. 4/B Key.
Switchable between Selected Replay (Coming from "Line Out" of tape machir.:
or whatever has been selected by Monitor

A/B Key.

donitor gsttenuators.

Not normally tc be ccnsidered when working with 2-track machines.
allow listening to any or all of the four possible tracks. For 3- or
A-track working, the attenuators replace the Inverse ittenuators and
-ermit poorly loaded magnetic tracks to be raised in level without
upsetting the required musical balance. The attenuators also permit
selective Play-Back, with one or more tracks reduced in level.

Continued...eeveeen.
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Monitor Pan Pots. Not normally to be considered in working with 2-track
machines. With 3 or A-track machines, to be used for establishing required
positioning of a given instrument or section of an orchestra by recording on
an unused track and determining and logging the angle, so that the same
conditions can be met in transfer of the multi-track tape.

On Ser. Ho. 58070A:-

Monitor Off/On/Check Switch. (Aiy. Meniter Suitel)

Normal off/on switch, for Monitor, with a position for switching to
the check circuits whedh give the variouas facilities for indicating and
listening to Mic. Amp. Outputs, artistes Playback to studio, Tone
Generator for testing, etc., etc., under full working conditicns,

On Ser. Nos. 58121A & B:~

Auziliary Monitor Switch:-

Gives normal monitoring of all fo.ur tracks in central position.

In anti-clock-ise ("Check 0") position, picks up the outputs of the
Check circuit, (which are then loaded by 200 ohms and may thus be
used for calibration purposes).

In clockwise (“Check") position, picks up the outputs of the
Check circuit whilst latter is working normally (for checking Play-
Back level fed to studio, etc. ).

lMonitor Gain Control. '

Norsal wonitor Gain Yontrol, (ganged form, for L and R simultaneous
control).

On Ser. No.53070a:-

Monitor Coupling Switch.

Gives L and R to Left — Normal Stereo - L and R to Both Loudspeakers,
according to choice.

On Ser. Nos.58121A & Bs-

Monitor Coupling Switch:s

L position puts both channels on to Left Monitor L.S.

O position puts both channels off,

Central positicn gives normal stereo operation.

2 position puts both channels on to both Monitor L.S.'s.
R position puts both channels on to Right Monitor L.S.

Poling Push Button. ; :
neverses polarity of R Monitor L.S. for chezking polarity effects.
‘Will worx only if Monitor L.S. power amp. has an isolating input
transformer.

Continued..eeeseseees
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Centre Section.

Mic. Faders 1 -2, 3,4, 5.6, 7 -8. 1 and 2, 7 and 8 can each be
mechanically coupled as pairs for stereo cases.

Echo Return Faders. H.,1 and H.2.

#lain Faders. I - II -III - IV. May be mechanically coupled in pairs for sterec
purposesfngr three together for simultaneo s mono and stereo.

Track Push Buttons, I - II - III - IV, (%'gdﬂain Faders).

rnese allow Tape Announcements or Tone from Generator to be applied to each

or all tracks. They may be lociked in position., A large amount of attenuation.
1s introduced on the Monitor L.S. circuits to prevent local howl-back.

"ST.DIO" Press Buttons. Two in parallel under Faders 1 and 2, 7 and 8.
For Studio Talk-Back. Moderzte attenuation is introduced on the Monitor L.S.
circuits to prevent howl-back via the studao.

Buzzer. Press Button Under Faders 3 and 4.

Red Li.nt. Press Button Under Faders 5 and 6. Locking type.

Bcho Sel«ctors. (8 above respective lific. Faders). Allow tapping off of echo
signals either before or after micropnone faders (including special case of

S. & D. circuits) and applying via echo pots to Eocho Send Line 1 or 2 according
to checice. (But see below).

Echo Pots. (8 above 3Scho Sclectors).
For controlling the amount of echo fed through to the echo chambar(s).

Sprecaders. ;
Tvio controls - one above Faders 1 and 2, the other above Faders 7 and 8. For
sterco use, when using S. & D. circuits.

Pan Pots. Four controis - i.e. Mic. 3 Pan Pot, Mic., 4 Pan Pot, Mic. 5 Pan Pot
and Mic. 6 Pan Pot. Each situated above appropriate fader.
(See Mic. Chan., Selectors below).

Echo Return Pan Pots.

If an zcno Send Line (1 or 2) has been selected by Echo Selectors, these
Echo Return Pan Pots allow the return signal to be panned (according to the
setting of Echo Return Selectors below) between Track I and II or between
Trzack III or IV.

Echo feturn Channel Selectors. (Action similar to Mic. Channel Selectors below)
Allow selection of Echo Pan Pots (above) to Main Faders I and II or to III and

1v.

Hicg fhannel Selectors.

Allow selcction of Microphone Channels to Main Fader circuits as follows:-—
Hic. 1 to paders I, II, III, or IV.

Mic. 2 %o puders I, II, III, or IV.

Mic. 3 to Faders I and II, or to IITI and IV, in association with Pan Pots.
Mic. 1 te Fadors I and II, or to ITII and IV, in association with Pan Pots.
Reverscd Case for Mics., 5, 6, 7, 8 = i.e., symmetrical arrangement.

CoRtARUE R vun s iiies
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On Ser. No.580703:;

Yionitor "Pots.". (In front of the 4 L.I. Meters). Regard these as not
to be used pending full 3- or 4-track applications., To be left in fully
clockiise nositions.

On S2r. Nos.56121A & B:-—

Track Selector Switches. (Immediately above Main Faders. I, II, III, IV).
Pericit any Main Fader o be routed through{any track.

on
all L
Units L.I. Swiich. (In front of Level Indicators). 3 positions, i.e., Normal
for werking condition (reading Line In or Line Out), Tone Generator for
setting up all L.I.'s, and Head Cu:rent (I) position - only applicable

to BTR.3, but may be used for other purposes.

Delta Pots. (Below Arm Rest).

Tnere are 14 Delta Pot. Controls, each picking up at the outputs of their
respectie Faderz — including the 4 ©“cho Return Faders. The range of thesc
controls (down from Max.) is 6 dB. The central control is the Auxiliary
Mono Attenuator having a range of 8 dB, in 2 dB steps. Circuit conditions
arz intended to be set up so that these controls together give an adequate
range of adjustment and will feed the mixed output from these controls

at zero level to a separate mono tape machine. Note that this feed is

via dain Fader III which normally should be coupled mechanically to Main
Feder I and II which are used for the main stereo output.

w2

Ths cnangeover switches are fitted, associated with Mic. channels x.1. and
2, 7 and 8. Their purpose is to switch the Delta Pots. of these channels
tc a point earlicr in the circuit when S. & D. units are not applied to the
rarticuler mic. channels and when, therefore, a pad (normally 12 dB) is
2u:lied to the mic. channels. This is to ensure that adequate level is fed
from the particular mic. channels to the Auxiliary Mono circuit. When S.&D
units are in use, the switch must be thrown to the right, (to the position
rarked "L R"), otherwise the differemce signal will be included in the
suxiliary Mono output. The other pcsition of the switches is marked "Sum/
Left, Difference/Right" ("< L/ § R"), and this should be ragarded as a
ivarning and not as an operating instruction.

'

h 0

Talk-Back fAnnuunce Pre-Set Control. (Behind door in Box Unit L.T.).
ror adjustment of gain.

Continued.eeeeeeeereees o
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General Hotes on iic. Channel Track Selection, Echo,
Check Circuit, ectc.

Liicrophone Routes.

Mic. 1. +to Mic. Channel Selector Switch and via this switch to Main
Faders I, II, III or IV - throush Inter Amp., Main Fader, Pad, for Ser.

Ho. 580{0&, or Track Selector for Ser. Nos. 58121A & B, Line Amp. and to
Track outrut. Note:- This signal is heard Left on I and IIT or Right om II
and IV with monitor switch in "Stereo" position, (assuming that Monitor Pan
Pots. III and IV are set fully L and R respectively). Note also that the

level indicators show the actual track signal - i.e., at the output to the
tare machine.

Mic.Z2. Ditto.

iLic.3. to Mic. Channel Selector Switch via 1ts Fan. Pot. With the Mic.

Channel Selector Switch se¢t to "I, II", the signal appears on Main Fader

I (Left) with Pan Pot. fully anti-clockwise and on liain Fader II (Right)

wita Pun Pot. fully clockwise. It appears on Main Fader III (Left) or on
Main Fader IV (fight) with Selector Switch at "III, IV".

Mic.42. (Ditto),

f.1, A2, Auxiliary Mic. Channels - Sece Page 17, Part B.

fie,5. Datto,

Zic. .  As Mic. 1 and 2.

Zic. 8. As ilic. 1 and 2.

4.3 end H.4. If microphonss are uszd on Scho Return Lines, lzin Fader

conditions are as ror M.}, 4, 5, 6 above. This would be a special case,
not normally used.

Boho Conditions.

Mic. 1. Echo Pot. and Echo Switch to Echo Send Line 1 only.

(Echo Switch gives choice of before or after Fader, and Left or
Sum when S. « D. circuits are 1n)

iic. 2.  Echo Pot. and Echo Switch (which selects before or after Fader) to
either Echo Send Line 1 or 2.

[
T

Mies. 3, A, 5, 6. Ditto.

Continued..vsveseveeenses
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Mic.7. as Mic. 1.
Mic. 8. As Mic. 2.

Taus, the case is that Echo can be sent only to Echo Send Line 2
by Mics. 1 and 7, but all others can send to Lines 1 or 2. The

outputs of Echo Lines 1 and 2 can,however, be coupled by the Echo
Coupling Switch.

Check Circuit on Echo Send.

Checks conditions as described above - Echo Line 1 indicates on Left,

i.e., Meter I, and Echo Line 2 on Right i.e., Meter II, Meters III

and IV are not used in circuit checks. Naturally it follows that Mics.

and 7 show Echo "Sends" on Meter I only, unless the Bcho Coupling Switch
is operated.

E(Lf\.; p-—(.tu.r'\.}‘ H.X wed .11 Tied teo Mouin Fh&lf»l t 1 II 'q—Cl ’PH&L ll‘l' 11“"1])

Echo Returns, H.} and H.Z.

(Remember that respective Echo neturn Faders must be upl). Send-

ing = sirmal into Bcho Return Line H.3, the signal can be selected

by the Echo Channel Selector Switch in the Return Line to Main Faders

I, II or IIT, I¥, via its associated Pan Pot. For checking purposes,

with the Check Circuit Coupling Switch set to its centre ("Stcreo“g
position, (or to "L"), the signal will appear only on one Meter. If the
Check Circuit Coupling Switch is aocidentally set to "2", this signal

will, of course, appear on Meters I and II, and similarly for any other
51 ilar cases. (Remember that Main Faders and Bcho Return Faders do
not affect the CHECK indications).

Sending a signal into Ecano Return Line H.z, the signal can be routed to
the required Main Fader exactly as for Echo Return Line H.3.

In the CHECK position, with the Check Circuit Coupling Switch in its
centre position, it appears on whichever Track has been selected, exactly
as for Bcho Beturn Line H.3 above.

FT/(4.Ra)/AV. (Prototype | Sevie( Mo S¥070A) | 19th August, 1959.

Lﬂ P/qu (N(,fts BLD(D{Q.D{ re 0( iftrcnc_f.; QW fo,(;f S(r(.) Ichri
5{.r|¢-q.l N“Sk’ll,"l’l e 3)
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"STRELO-CIIC" 'A-TRACK HIXER TIPS RBIN.37, CONTINUED.

—

Erreta. =,

Pags Zi- Uel't firat tvo paragraphs. See shee; 1 of RED).37 Draving List.
?0 aveold crosg-reference, it is hoped o produce comples: functional
dia reme ol bhe Mizers as they now are. v ol vae

Hodifications.

Ia ercdesr Yo inerrase the focilities, a considerable number of nodificztions
viers intrcduczd lose ia 1362, Full details are given on Production Medification
otz Ho,I catzd 1.5.£2. The wost ilwmporiont changes were as follows:—

For. "D - Convert Iche Returns HI & H2 to auxiliery mic. channels A.1 und
fe2, ailkhout mic. amps. or tone controls

fegxs "CU.- pdé now xotery Kcho Relurn Faders H3 & HA, with Deliia Pots.,
Spliitiers, Pan rots. and Chunnel tSelectors.
Yer. "D'. - 24é nzw rotary Echo Return Faders HI and HII, with Delta Pots.

Prrs "G".e sowa "L -nd R" Del<a rot. tuapping points on "Stereo:sonic™
chaannal:z: to vefore padse

Pars "4".- Kaplese five ?.L.I.7's by four V.U. lleters,

"o~ Fit two stereo pin pots.

Pcry UM Add woring for stereo correlator.

raraidree Levelo,

—? e i 4 e e

Lr s~tosod oo She Bleezl: Scheaatica, the levels ghewn are volinges relative
to A7 V. 1Y) andier tha conditions shown, a 200 ohm guin set with its
“‘ﬂt'

atbt -neaLar ses to # ;7 i3 connected to zany one cof the inputs to the iiixer,
tre d2-nli shesn +1d ba obhtzined,

An vaatzrninciod gzin s2t o aw "--39" would prodice a2 volia e e-.;ui\'alent to
a lovel of -3, The ACC ohm input imvedance of the 1C dB pad «ill proluce a
leading i9z2 of 3,5 &B an¢ wiil reducze this level from =33 to =36,.,... The pad
isz1lf will prnsduazs o Jursher loss of 6.9 dB, thus making the totzl loss 10 dB
wneu the pzd ie ssitched in.

The :orgivicac on she ouiput of the mic., amp. are fully ex rplaired on the
spesial druwing shewing Lhe working conditions. (REDD.17/D49).

Thz rczuncon dav ~he level iz chown dropping from <25.7 30 -26 ¢t the output

ci =hz i:d:r .5 Saot the eche pot. and delta pot. and limiter have a loading
effzct 2T .2 (8,
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————  ————

.hoanss he emphasizel that all 107913 sho#n are for the sirgls signal

cnEn- .o achual cperatlon, usiang mor2 than cne microphone input, additive
cffuc ;5 will occur - Pox oxampis, the loval at tae input of the echo send

capLillzre will net de e dengzrousiy low ac shown on the diagrem if more

+ion o anc 2oho gend pot. i et mazimum.

‘be I37e 5 oncwi should therefore he regarded as test figures for

Goineer?s unc,  Ip any casg, thz sciand dnput level oey be very different
¢ the =32 1into ogpen circuif okosn, which is basod on the ocutput of a 4,56
icroonhens gore 20 feed arel f"ﬂm 2 40-pince orchestre playing Mezzo Sorte
and inclirad =% an engle of ﬂS to it. The actunl maximum open circuit level
moy Be anyihing setwzen =30 for a modern zTibbea nlcrophone on quind chamder
wizie ip 19 the equivaleat of O dPm for a Ucd7 Hicrophone closs > powerful
inssimments such as jrosbanas.

"-'!'. or M

CEERATICH.

Thke oymipront ‘8 niw well knowm and undersiced and no attempt rili be
nedz ¢ desoribs in detsil the w7Tawiouas circuita or their operation, HNeverthe
i213. thare are ;ore printe which naad emphasising.,

Gene rc; 7orling 3¢o’u,

Tho zorrect opsraticn »f ary equiipmon? deponds upon neither underloading
nc sverlcading the asnlifiers, and thus avoiding an unnecessaril;” poor
giptus-to-nodse ratin or distortion. The maximum permissible outpnt level
of ue amplifiers is abcui +17 4Bm., Xt follows that, at the chezh points
fclle ing the mic. asmpi2., the level should not be alloved to excecd +12 dBm,
or -u'%tiag this anothe:r way, if a V.U. Yeter 18 used to check thic level and

tho srucel 10 dB i allowed for ike slug,ishness of the meter, the :.ndicated
lcwv:l st this point znould ot be allowed %o exceed +2 dBm. The onitput level
oi' ‘Fe Liaos Azp. mzy. of course, bo read dircctly, and the output ..evel of
tk.o

‘nter-amps. may o obiained qulite easlly by reference to the Block Schematic
ot vhoza L% can be seen that the output levels of the inter- ané line-amps.

REs < %22 some wher € 4B paGz are in use and the main fader is set at "-9".
A~ i L lzaing for the fact that o V,U. leter may read 1C dB les:z “uan the
actra. rrak, 1% i3 clear that main facer settings of beslow "-15" clould be
mes -.rifully aveided wvaen ZO €B pads are in use,

Deis o33 Balance,

: zrler to obialz the cerrsci Dolta llono Balance, it is esseriial that

tar povnanb peds awe ueed in the correct vlaces, as shown on the issus of the
Biot T aiscatio daved L.5.62. Unless there is & specific requesti 1o the
T

e tho Balanoe and Contreol kngineer. the ratio of thess pads must
be vi viiigd.  Por uximplo, if the 6 dB pads ere removed from charnols M, 3

to ool Lo and AL2. tho 12 B pads in M.1, 2, 7, 8 muast be redvced to 6 dB,
anmi} - v 330 peds iAn tha Eoke Return Channels H.1 to H.24 rust be 1educed freom
1¢ = + SE. Pads siould only bo uead if experience shows *tha% without them
o2 2oy danger of overwloading the inter—amps,

_\j(_ A A mt,\? /gzﬁt’rr{.:. ?Aﬂ—h fﬂ_...(,/ s maadolle u-ﬁ/ /)::7; 7
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The preceeding paragraph now strictly applies only to the RELD. 5% The REDD. .|
are being fitted with Mono Pan Pots on M1, 2, 7, 8, and the correct pads for these
channels will then be 6dB. (See Functional Diagram dated 14,3. 6;,. The same prir.-
ciple of maintaining the ratio of the pads still cpplies, of couise.

Engineers should set up their equipmen® witl 211 Delia Tot:. at marimum and E.
C. operators should ensure that Delta Pots. are veed at their maximum possible seti.
congistent with obtaining the desired Mono haiznce. At least one Delta Pot. shouic
always be at maximum. If the Delta Mono cutput is then too glgET'IE‘ZEbﬁla Yo o
duced by reduc1ng the setting of the Tolta Monn Attenuator or by increasing the v

of the nlug—-in pad which follows iv.

Fcho S<nd levels.

Similarly, at least one Echo Send Pot. should be at maximum in order to onscis.
that an adequate level is fed to the Echo Send Amps in the Mixer. If the amount o?
echo is too great, it should be reduced elsewhere.

Inter. Amp. III. — Special Warning.

Inter—Amp. III is frequently used as the lelta Mono Inter—Amp. and in this
position receives the lowest input level of any amplifier in the equipment. An amp--

lifier with the lowest possible hum and noise should therefore be reserved for thic
position.

Delta Pot. Selector Switches.

The inscription "Sigma L" and "Delta R" on the two toggle switches on the Deita
Pot. panel should be regarded as a warning. If the "Stereosonic!" circuits are in
use, and either switch is left in this position, Sum & Difference signals will be fei
to the Delta Mono balance, which, of course, would be most undesirable. When using
the "Stereosonic" circuits, the switches should therefore be set to the "L" and "R"
position.

On the other hand the "Sigma L"/"Delta R" position should always be used when
the "Stereosonic" circuits are not in use, in order to obtain the correct Delta Moxc
balance. (When modification Part "GC" (See Page 17) has been carried out, it will -
jmpossitle to obtain any programme on the Delta Pots. from the "L/R" position unler.:«
the "Stareosonic" circuits are in use, and this matter will then need particularly
careful attention).

lic. Channel Sens.itivities.

On the REDD.5% the loss of the Combiners io 6 dB less on Channels M.1, 2 & W.7.
than it is on M.3-6. (See Drawing REDD.37/B145/1, now re-numbered REDD.51/B62),
This accounts for the use of 6 dB more padding on M.1, 2, 7, 8 in order to maintain
the correct Delta Mono balance. These conditions w111 not apply on the REDD. 37 wher
Mono Pan Pots have been fitted to M1, 2, 7, 8. (See top of page). The Combiner
loss on #.1-8 & A.1-2 will then be similar. (See Drg. REDD.37/B145/2). Wnen tbe
"Stereosonic" circuits are brought into use, “he sensitivity of Mic. Channels M1.2.7,
8 is reduced by 3.4dB (see REDD. 37/044/1 , or by 4dB if the Shuffler is still uscd.
The only way of correcting for this wovid bz to introduce 4dB pads immediately after
Uic. Amps. M3-6, but in practice these small divergencies cause no difficulty.

LAP/14AP Mar., 1564.
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#ODIFIED "STZREOSONIC"/4-TRACK HIXER TYPE REDD. X7, ccntinued.

Further lodifications — P.il.N.2.

Further changes, nota’ly the addition of echo to the lMonitor
circuits, are detziled on Production Modification lote No.2 dated 18.12.62
and zre noverad by these extra pages of this ¥rite—up, which also includes
further notes on the operation of the equipment.

Errata.

The recent changes moke a number of alterations to the Write-up
necessarys:—

Page 4, Para.3. Delete la:i:t sentence beginning "A master level..." and ending
"...single track cases™.

Page 5, C.53. Delete "Highest Reading L.B.L.I. Meter”.
Add genzral note:— "See Drg.REDD. 37/D27".

Pages 5 & 6. For "ilonitor Chsck" read "Check".

Pagss 6,7 & 3. Delete refercences to Highest Reading P.L.I. and tc External
L.I. ieter Jacks. '

Yage 9, CONTROLS. Zelete "4 switches..eeeveeeeenn. P I,
Penultimcte parz., Line 2:— Alter "Pop" to "Classic".
Line 4:— Alter tc read "Classic" or "Pop".

Page 11, P.L.I. A/B Key. Deleto "except......Unit L.B"
Alter to read:— "Switchable between Selected Replay (Coming from
"Line Out" of tape machines) or whatever ............. Key!

Fage 14, Para.l1. Alter "Inverse Atienuators" to read "Monitor Pots".
Alter "anti-clockwise" to rscad "clockwise".
Delta Pots. hlter "ten" to read "14 Delta Potevevesess"
Alter "two" to read "4 Echo Return Faders".
Alter "...a ped (normally 6dB)..." to read "124B".

Page 15, Para.i1. Alter "Inverse Attenuator" to rcad "Pad". \
Alter "H.I. and H.2" to recad "H.3 and H.4".
Add note re A.1. & A.2. See Fage 17, Part "B".

Page 16.  Add note re Echo Returns H.I. & H.II. See page 17 Part "D".
Alter H.1 & H.2 to read H.3 & H.4, respectively.

Page 19.  Delete third parzgraph beginning "If Pads...... ..." and ending
" ee. f.2 & §i.8 closed".

Goneral. For "Pecak Level Indicator(s)" read "Level Indicater(s)" or
"WU deter(s)".

Continued...voeeevnan.



= &l = REDD. 437.

Flug-in Pads.

The use of the correct pads (as shown on the Functional Diagrams )
has the further big advantage of facilitating testing by equalising channel
gains.

When Delta lfono is not in use, the pads may be changed to other
reasonable velues if desired, but it must be recalised that the Echo Send
lovels will then be affected. (See also "llic. Channel Separation" below).

Yiono Recording.

For simple ilono recording, all inputs should be routed through
to, say, Track I. The Delta system should be reserved for simultaneous
Stereo and Mono recording.

VU dieters.

Slover rcading VU licters are due to be fittad on the REDD.37 in
rlace of the Peak Level Indicators. The latter had a scale range of 55dB,
thereas that of the VU Meter proper is only 23dB.

Four push-buttons marked "+20dB" are fittod to the Mixer. When
they arc depressed, the scnsitivity of the VU llcters will be increased by
20dB, provided that the switch on the RS.128 VU licter Amplifiors is set %o
n Oll .

The attcenuators on the VU Hdeter Amplifiers are also normally set
to "O", znd the VU Meters will therefore read "O VU" for a steady tone level
of 0 dBm (1 m¥ in 200 ohms ). In general, due to the sluggishness of the
WU ileter movements, the reading should not be allowed to "go into tho red"”
during tape rccording, but pleasc see scparate instructions on the use of
VU ileters.

Tone Generator.

The Tone Generator has a low output impedance. If it were to be
uscd dircetly te meosure the frequency response of, say, an amplifier designca
to work from a 200 ohm source, the bass response might appear to be much
better than it actually was.

The Tone Cenerator is designed to give its indicated output level
into a 200 ohm load. If an amplifier with an bridging input is being tested.
the input to the Tone Generator Pads (on the adjacent Siemens cocket) mey be
used as a convenient 200 load. A "Test" type U-link (with sockets on top)
should be usaed and a jumper which is plugged in to this U-link may be used ac
the input lead to the amplifier under test. If must be remembered that the
sourcc impedance (Tone Generator in parallel with 200 ohms) is then even
lover, and that this method is therefore unreliable for frequency response
mcasurements.  However, the method is quick and simple for routine checks.

Continued. ...».
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Tone Generator Pads.

For the reasons given above, and 21so to provide two independcont
sources for sterco testing, a twin Tone Gencrator Pad is built into the
itixer. The Pad provides two in—phase 200 ohm sources, and the design is
such thzt one output may be loaded or left unloaded without appreciably
affzcting the other output. The disadvantzgrs of simple paralleling arc
thus ~voided.

If the Tone Generator is set for an output of O dBm and the out-
nut(a) of ths Pad connectcd to the input(s) of the Mixer with the Pre-Set
Attenustor at "O" and the 10dB Pad in circuit, O dBm should be cobtained at
the Check point following the Hic. Amp.

A third output from the Pad supplies tone (via the Announec/Tone
Sclzctor switch and four Track Push-Buttons) to the inputs of the Line Amps.,
for setting up tape machincs. A level of OdBm from the Tone Gen. will
produc~ OdBm a2t the output of the kixer. The extremely low source impedance
of the Pad will greatly attenuate any programme coming through from the
Studio, and the neccssity of shutting down the faders may thus be avoided
without introducing possible unreliability duc to change-over switching.

aic. Thznnel Scparcztion Echo.

To aveid having to use expcnsive and weighty high—-gain double—
cassette mic. amps., the loss of the liain Combiners has been deliberately
kert to a2 minimum. For similar reasons; resistive mixing was usad rather
than 16 hybrid transformers.

The scpnaration between ilic. Fader outputs, although not high,
should prove adecquczte. The worst possible case would occur, for example,
if J.1. & M.2 viere used without pads, werc both switched to the same Main
Fader, and if ii.1 was being used '"dry" (i.e., with no echo) and full echo
was being uscd on il.2. The "dry" output from Fader M.1 would then appear,
at a lecvel 17dB lover, across *ht oocen Zcho Pot of M.2. (Sce Drg.ﬁLDD.}T/
B145). BEven this comperatively poor separation would probably not be
significant, th: acoustic separation in the studio being comparablz.
with 12dB Pads in each channel, the figurc would become 41dB and would be
completely negligible. This, then, is yet 2nother reason for using the
correct pads in the correct places.

¥cho Scnds & Returns.

_ Two now switches will be found near the VU Meter Box.  The L.H.
switch controls Zcho Scnd 1 and Echo Returns H.I. & H.II. The R.H. owitch
controls Echo Send 2 and Echo Returns H.3. & H.4.

To avoid confusion with the Mic. Channel Zcho (Send) Selcctor
sritck:s, these novw switches arc designated Echo Return Selectors, this being
their main function. dowever, it should be romembered that they also dotor-
mine the position in the circuit from which the Echo Sends are picked up.

Continucd.....
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Normal Echo.

With the Echo Return Selectors fully anti-clockwise, Echo Send
is picked up from the micronhone channels in the normal way, and Echo Return
is brought back into the micrephone mix in the normal way, i.e. basic oper-
2tion ic cxactly the same as it used to be. (See REDD.37/C278).

itconitor Icho.

If the switches ere turned fully clockwise, the ccho circuits are
transforred from the Microphone mix to the Honitor circuits. The top row o
4 Monitor Bcho Sosnd Pots (under the arm—rest) now feeds Echo Send 13 the
bottom row now feeds Echo Send 2. Echo Returns H.I & H.II are brought back
into lionitor Tracks I & II; Echo Returns H.3 & H.4 into Monitor Tracks III
& IV.

Ecbo is then being applied to whatever signals are on the lonitor
circuits, but the echo will not be recorded, neither will its cffect show on
the Level Indicators.

The purposé is to enable up to 4 tracks to be recorded "dry",
whilst permitting a clear idea to be obtained as to how theoy will sound wnen
zcho is added duriiig the subsequent re-mix.

"Usalf-and-Half" Operation.

If desirced, onc of the Echo Return Selectors may be used to apply
~cho to the microphone circuits in the usual way, whilst the other is used to
anply additional echo to the lLionitor nircuits.

Cross—connzcticns.

Further, any required cross—connections may be madc externally.
Tor example, Echo Send 1 may be used to feed the echo chamber, and Echo
Returns H.3 & H.4 used for the returns; in fact, this will be the normal
n:thod when only one Echo Send is being used.

Stnd from iiics., Return on lionitor.

There may be occasions when the procedure of sending from and re-
Furning to lMonitor does not give the required results. For e¢xample, if the
rythm sccticn is being recorded on Track III, it may prove unsatisfactory to
mraly 2cho to the entire Track III mix.

By turning one of the Echo Return Selectors to the position cne
1 _cc removed from the anti-clockwise (Send from Mics., Return to Honitor),
i* bocomos rossiblc to asscss the effect of, say, applying echo only te the
suitar, agein without actually recording the echo. For this surposc thc
Jenitor L.S. Koy switch must be set to "Line In" ("A"), otherwise the Icho
Acturn will be heard before the direct sound (as the latter would be delayed
in th: tape recorder if the Key were set to "Linc Out').

Coniinued.......
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It is hardly nccessary to point out that this condition must be
used with discretiony if the recording is made "dry" under these conditions,
it will not be possible to duplicate the effect during the re-mix. This
cendition, thereforc, should be us~nd only for a quick check, and the switch
returned thereafter tec one of the more normal positions.

Intcezral Tape Echo.

The tape machinc which is being used for recording may be em—
ployed as an additional echc device, either on its own or in conjunction with
an echo chamber. To achicve this, the Monitor L.S. Key switch is set to the
"Lince Out" of the tapc rocorder, and one or both of the Echo Return Selectors
are sct to their third positions (Send from lMon., Return to Mic.).

Harning: -

It must be strongly cmphasised that, as with all such devices,
only a limited amcunt of echo mcy be applied in this way. Any attempt to
increase the echo will result in howl-round. If a2n entirely separate tape
recorder is used for this purpose, this danger does not exist, as the circuit
gain is restricted so that howl-round cannot occur. No such limitation is
poasible here, as th: extra gain is often required for morce normal echo pur-
TOSCS.

If this method is used, therefore, the danger point must be
clearly established ond the contrels azlways sot well below this point.

Special Warning:—

If, under these conditions, the Honitor L.S. Key switch is
accidentally movcd to the "Line In" position, howl-round will almost certainly
occur, as there is then a direct loop path from the output of the Line Amp
via the Monitor Echo Scend, Echo Chamber (if used), Echo Return, Inter Amp, and
Meain Fader, back to the output of the Line Amp.

If space had nermitted, it would have been easier from an oper-—
zticnal point of view tec fit, in place of the 2 Echo Return Selectors, 6
switches cach controlling onc function. As it is, all functions have had to
b2 compressed on to 2 switches. The main purpose of the twe middle positions
of the switches is to provide for the externel crcss—connections referred to
carlier. If these middle positions are used for the additionzl purposes out--
lined above, due czre must be oxercised.

idenitor L.S. & L.I. Key Switches.

The Monitor L.S. Key selects "Line In" to, or "Line Out" from,
th: tape recorder(s). (Mc cenfusion should ariee i€ i+ S~ —- : ’
the Lox symbol ensgraved on the iixer panels rep
Indicuter Key previously selzctid either "Line
it could be left in the lattor position and it
the L.S. Key in order to chznze both L.S. and L
"Line Out" (4/B).
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This was found to be unsatisfeoctory in control rooms with poor
ncoustic insulntion from the studio, where the L.S. Key must be left cn "Line
In" (key down). The L.I. Key has thcrcfor:z becen rowired to select "Line

™

Cut" or "Follow iionitor" (key down).

P2n Pots ii.3 & .:.6.

The 11-stud type have been replaced by 21-stud type. The total
coveridge remains unaltcored, but there is now 2n additional angular position
mia-way between cach of tho original pesitions.

Starco Pen Potg.

The two now Stereo Pen Pots are integral with the Spreaders, i.e..
they eare automatically brought into circuit when the Spreaders are connected.
They must be used unly in Sum & Difference.

On turning the cuntrcl anti-clockwise, the stereo "picture" will
close grzdually to the left, becoming a point source on the left at the 90
rosition marlied "L". Murther onti-clockrise rotation will graduzlly open up
the im~gz again, but reversed, so that by the time the 180° position is
rcached the original full left sifmals will hova becomo full right and vice
VLI'Sale

Clockrise rotaticn from the ncrmal (click) ﬁoaition will have a
similar =f{fect bui tor-rds the right.

The Choek gwitches muzt be used from timz to time on the outputs
cf the rclevant diic. Amps in order to ensure that the Diff. Booster Amps are
bzing neither undar— nor over -loaded. As may bz scen from the Functional
Diagram, the output level of the Difference Booster Amp is about 14d3 higheor
thon the level at the itlic. Amp. Chock .point when the Mic. Fader is at maximmum,
and correcpondingly less for lower Fader settings. It followis that the level
chswn on the VU Leter at the Check point should not be a2llowed to exceed "-12"
when the lic. Fader is at maximum. (See "General ilorking Lcvels" on Page 18.
eand ndd a2 cross-refcerence to this page).

On the RIDD.51 iiixer the prov-set gain control of the REDD. 47
Difference Booster Amplifiors should be carefully set (within narrow limits)
so 25 to cancel any rcsidual 1,000c/s cross-talk in the Hixer, with the
Sorcader and the Stereo Pan Pot at their normal (top) positions, of course.
Tre switch on the Difference Booster Amp. must be left at "40".

Spreaders.

The original "-6....0....+5 dB" Types REDD.C14 have been repl:ced
by "-12....0....+44 dB" Types RIDD.C37 which enablc stereo microrhone pairs to
be used closer to the sourcc of sound (when the ccntrol must bYe turncd anti-
clockwisz). Also, by the omission of the "+6dB" setting of the cld type in
its mzximum spread prositicn, the daznger of adding too much out-of-nhase cross-
talk is avoided.

Continuad..eeee
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The green figures give the maximum total permissible included
angle of the source, secen from a pair of crossed cosine (figure—of-8) micro—
phones, for no out-of-phase (bogus) component.

The red figures give this angle for a cardioid-cosine (MS) micro-
phone pair.

As before, the wide and narrow black "V'" symbols indicate what is
heard when the control is opereted.

"Stereesenic" Circuits, General.

If the "Sterzosonic" circuits (i.e., S. & D., Spreader and
Shuffler) which are normally associated with particular sterec microphone
pairs are not being used for that purpose, they may, of course, be used on thec
main stereo outputs. For example, they may be connected around the main
faders by using suitable jumpcrs connected to the Siemens sockets which are
provided; the plug-in Pads (normally 20dB) may then be placed, say, between -
the output of thc Shuffler znd the input to the Spreader.

The new Stereo Pan Pots are =qually suitable for use on the main
stereo outputs in thc same way, i.e., within S. & D.

For 2 gencral description of the E.M.I. "Stercosonic!" circuits,
nlease see Write-up RSL.51. :

Stereo Correlator.

Pleasc see separate instructions rcegarding the use of the
Correlator.

Note that the Correlator works from Tracks I & II or the output
cf the ilonitor Amps., and that it operates on whatever is being fed to the
ionitor oircuit inputs.

The Correlator Selector Switch is on the front face of the Top
R.H. Unit, under the arm-rest. Whenever the Monitor circuits are operating
on Stereo, the switch should be turned to the "L,R" position. The "I,II"
position is intended for use only in the rather unusual conditions which
gometimes occur during "Pop" work when simultaneous Stereo and Mono recording
is being done but the Monitor L.S. is being driven from the Delta Mono
balance, i.e., the Monitor Pots on ¥racks I & II are turned off.

LLP /ithP REDD.1i37 — Pages 20-26. hugust, 1963.
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