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RECORDING

INSTRUCTION RX.2
January 1959

CENTRAL TAPE RECORDING AND REPRODUCING ROOMS

SECTION 1

INTRODUCTION

1.1. GENERAL

Central apparatus rooms for magnetlc tape recording and/br
reproduction are installed in Bush House and Broadcasting House
London. Each room is capable of accommodating 10 or more

machinesy together with ancil-
lary apparatus which normally
comprises control consoles and
a bay carrying a linking panel
and other equipments One of
the central rooms at Broadcast—
ing House differs considerably
from all the others and hgs no
consoles.

Any individual machine may
be used to handle a single—resl
programme in conjunction with
one set of controls provided on
its adjacent console, and any two
machines may be linked via the
bay and any selected console to
handle a multi-reel programme.
(Figs RX2.1.)

The central tape rooms are
primarily intended for the re~
cording or reproduction of pro-—
grammes in circumstances where
checking can conveniently take
place elsewheres Examples of
normal use are the recording of
such items as talks by a single
speakery with the machine output
monitored in the studio cubicles
glso reproductions to trans—
mission, which are monitored by
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FIG. RX2.1 BASIC LINKING SYSTEM

the continulty operator. The central rooms are not suitable for
recording complicated closed-circuit productions, for which con-

tinuing liaison with the producer is essential.
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1.2 INSTALLATION

Two central tape roomsy CTR1 and CTR2, are installed at Bush
House and two morey H12 and H18, at Broadcasting House London.
CTRL and CTR2 are provided with BTB/? machines and Type-C linking
consoles, which can be used either for recording or for reproduction.
H12 is also provided with BTR/2 machines, but has Type-B linking
consoles, which can be used for reproduction only. H18 has bay—
mounted TR/90 machines without linking consoles, and is intended
for recording and playback purposess

Fuarther differences between the rooms arise from the fact that
whereas CTR1 and CTR2 are designed to operate in conjunction with
the semi-automatic control-room equipment at Bush Housey H12 and H18
are at present used with a ‘wartime’ control room.

The installations at Bush House are described first because
they are representative of current standard design practice. The
Broadcasting House installations, which are likely to be modified
under Studio Centres Scheme B, are described in the latter part
of the Instruction.
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SECTION 2
GENERAL DESCRIPTION OF BUSH HOUSE CTR1 AND CTR2

2.1 FACILITIES

2.1.1 CENTRAL TAPE ROOM 1 (CTR1)

This room is equipped with 7 BTR/2 machines, 3 consoles, &
distribution bay and a cubiocles One of the machines is tied
direct to Facllities Tnit for the recording of emergency despatches,
leaving 6 machines for handling normal programmes. There is also
accommodation for two further pairs of machines and two further con—
soles. Recording or reproduction with remote starting can be car—
ried out via any of 10 groups of circuits (designated Bil to BE20)
connecting with the control room. Thus, any studio control desk
or any continulty or other control (br control/monitor) position
can remotely start the machines,. There are also four groups of
circuits connecting CTR1 with CTR2 and two further groups connecting
CTR1 with ET.

2.1.2 CENTRAL TAPE ROOM 2 (CTR2)

This room is equipped with 9 machines, 6 consoles, a distribu-
tion bay and a cubicle. There is accommodation for three further
machines. (Fige. BRX2.2.) Recording or reproduction with remote
starting can be carried out via any of 10 groups of circuits (desig—
nated B2l to E3Q) connecting with the control room. The install-
ation is generally similar t¢ that in CTRI.

2.2 NMACHINE ROOM

2.2.1 DISTRIBUTION BAY

The equipment mounted on the distribution bays in CTR1 and CTR2
isg—

0S/10A oscillator (in CTR1) providing line-up tone for CTR1, CTR2
and adjacent channels: (A C/8 amplifier in CTR2 cubicle receives
the tone from CTRL and distributes it in CTR2.)

MNA/1 amplifiers to feed the P.P.Ms. on the control consoles.

Linking panel or 'master jackfield' comprising 15-way F. and E.
sockets« Baoch socket connects the recording, reproducing and
telephone lines, together with the signalling and miscellaneous
technical control circuits concerned in machine operation. The
sockets are arranged in rows as followse— ‘
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(i) Machines LISTEN sockets. Above these is a row of keys,
one per machine, which determine whether the machine on
being started remotely will be switched to recording or
reproduction.

(ii) MACHINES.

(iii) Console OUT RECORD/IN REPRODUCE. (Two sockets, A and B,
per console.)

(iv) Gonsole IN REGORD/OUT REPRODUCE. (One per console.)
(v) CONTROL ROOM LINES.

(vi) MISCELLANEOUS LINES. (E.g., four 15-wire tie—circuits
between CTR1 and CTR2, and two 15-wire tie—circuits
between CTR1 and ET.)

A row of HV/TC switches, one for each control room line. The
switches are provided to select cue programme from ring—mains
for reproductions. Any programme not available on ring—main
can be obtained from control room on the recording line, which
is connected to a point on the HV/7C.

A row of change—over keys for switching the HV/7C outputs between
lines 1 - 9 and 1Q - 18.

3 mains units Type MU/16H for the amplifiers and (in CTR1) the
oscillator.

2.2.2 MACHINES

Standard BTR/2 machines as used elsewhere in the Corporation are
installed in CTR1 and CTR2. The capstan—drive motors can when
necessary be fed from a separate stabilised—frequency supply as
described in Instruction R.8.

A 3-position switch on each machine gives the following facilities:

(a) Manual operation,
(b) Auto-follow,

(c) Remote start.

In the MANUAL position of the switch, the push-button controls
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FIG. RX2.3 MACHINE ROOM DISTRIBUTION BAY: LAYOUT
(BUSH HOUSE: CTR1)
Drawing No. PID 3218.2.1A
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on the machine work normally. 1In the AUTO-FOLLOW position the
OFF and SPOOL buttons are normal, but the RECORD and REPLAY buttons

prepare the machine while leaving the- operation of the drive motor
to special contacts on the other machine connected to the cqnsole;

BUZZER READY LS.

PPM.

TeSTONE | HACHINE A NACHINE B
SEND TONE | LINE OUT REMOTE REMOTE

REC

g
A A%B B8 @ @ qj - *

REP LOCAL

A AsB B

OFF OFF

5855 0] |°

DECIBELS

ON ON
START START

RECORDING MAIN CONTROL

RY2/6

FIG. RX2.5 TYPE-C CONSOLE: PANEL 99: LAYOUT
(CTR1 AND CTR2)

the auto-follow circuits, although wired, are not used by the BBEC
except as mentioned at the end of Section 5.2. In the REMOTE
position of the rotary switch, the push—butions are not operative
and the machine ocan only be started and stopped remotely.
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2.2.3 CONTROL. CONSOLES

The control panel (Nos 99) on each console (Type C) provides
the followlng facilitiess

The top left—hand group of three keys (Fig. BX2.5), together
with the adjacent pusb-button and the left-hand one (i.e., No. 1,
3, 54 6tc.) of the two telephones resting on the flat top of the
console are permanently assoclated with the machine on the left—
hand side of the console, and are connested to any line or console
to which the machine is plugged.

The top right—hand group of keys, together with the adjacent
push-button and the right—hand telephone (No. 2, 4, 6, etcs) are
similarly associated with the machine on the right-hand side of
the console.

In each group, the left—hand one of the three keys is used
for bugzer signalling to the control room or for switching on the
local red light. The next key controls 900-¢/s line-up tone and
also operates an amber MACHINE READY lamp above the machine. This
lamp is meant to indicate that the machine is set for recording or
transmission, and can only be switched off from the desk in the
cubicle. The third key operates a small loudspesker mounted on
the wall gbove the machine.

In CTR2, the middle key at the top of the panel enables the
left~hand telephone to be used for communicating with the cubicle.
In CTR1 this key is8 not in use.

The lower part of the panel provides line—up and linking faci-
lities for multi-reel programmes together with DISTANT or LOCAL
remote operatlon of the machines by means of the following controls:

(1) A key giving line—up tone or test tome. (See Section 5.9.)

(1i) A P.P.M. change—over key.
(111) A recording change—over key.
(iv) A constant—impeddnce reproducing change—over key.

(v) A recording main gain control potentiometer.

(vi) A lamp and a buzzer pushbutton mounted above (iv) and
used for control room signalling.
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(vii) 2 sets of keys, switches and lamps concerned with remote
operation of the machines. The left—~hand set are
associated with the machine plugged to the left-hand or
'A' position of the change—over keys, while the right-
hand set are associated with the machine plugged to the
right—hand or 'B' position of the change-over keys.

(The white REMOTE lamps on the panel are operated by
putting the MANUAL/REMOTE switch of the appropriate
machine to the REMOTE position. With the machine switch
on REMOTE, and the DISTANT/LOCAL key on the panel in the
LOCAL position, the machine can be started and stopped
by means of the ON/OFF switch on the panel; 1f the
DISTANT/LOCAL key is moved to DISTANT, an indication is
given at the remote control point that the machine start-—
ing and stopping circuits are switched through, and a
lamp lights in the machine-room cubicle to show that that
particular control-room line has a machine set for remote
control connected to it.)

A small jackfield at the bottom of the panel enables the inputs
and output of the console to be checked on headphones. (Por circuit
details, see Fig. 1.)

Mounted behind the panel are various relays, while the lower
part of the console houses the telephone batteries, a modified double-
unit amplifier Type PFL/4B and two relay units Type RLP/17.

2.3 LISTENING CUBICLE

2,3.1 APPARATUS BAY

The equipment on the cubicle apparatus bays in CTR1 and CTR2
differs slightly, as shown in Fig. RX2.6. The G/8 amplifier in
CTR2 distributes tone from the 0S/10A oscillator on CTR1 distribution
bay. The cut—off keys, fitted with locking handles, operate the cut—
off relays on the panel lower down. The AT/14 attenuator panels in
CTR/l are no longer used. The control-room signalling relay panels
for CTR2 are in the R.D.F. rToom.

2,3,2 CUBICLE DESK
(a) GENERAL

The cubicle desk carries a control panel, a monitor selector
panel and (in CTR2) a telephone panel. The telephone panel of
CTR1 is in the machine room. The panels form the front portions
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AMPLIFIER
ot CTR/2
MONITORING AMPLIFIER
HNA/I
GENERAL PURPOSE
AMPLIFIER GPA/IA
FR/IA ON REAR
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cAL/IA KEY AL
REP LINE REVERSED
CUT-OFF KEYS IN CTR/2
JACKFIELD
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Rx2/7

FIG. RX2.6 LISTENING CUBICLE APPARATUS BAY: LAYOUT
(CTR1 AND CTR2)
Drawings No. PID 3384.2.1C and 4320.2.1B



INSTRUCTION RX.2 - 12 -
Section 2

of boxes which, with the exception just mentioned, are screwed
to the desk surface.

Above the desk is a talkback microphone, while on the wall are
frequency and volt meters with a MATINTATNED/CONTROLLED SUPPLY change—
over swiich. Beneath the degk are two shelves for V«C,U.s; there
is also a cupboard with a talkback amplifier and relay. Also in
the cubicle are the apparatus bay described in 2.3.1 and an LSU/10
for monitoring.

The talkback microphone is operated by a key on the control
panel, and is used with a loudspeaker in the machine room.

The inputs and outputs of the two V.C.U.s (when fitted) are
tonnected via tle—lines to jacks on the cubicle bay. The bay Jack-—
field carries programme and telephone circuits onlys it can be used
to insert a V.C,U« in any outgoing line, or in an emergency to con—
nect the output of any machine directly to any line. So far as
programme lines are concerned, this jackfield overrides the sockets
on the machine-room distribution bay.

(b) TELEPHONE PANEL

This panel comprises a key-and-lamp unit KL/33 and is used in
conjunction with an operator's telephone. In CTR1l, where panel
and operator's telephone are in the machine room, there is an exten—
sion telephone in the cubicle and the panel has 16 SPEAK/EXTEND keys
with a common RING pushbutton. In CTR2, where panel and operator's
telephone are in the cubicle, the panel has 16 SPEAK/PING keys and a
second cublicle telephone is provided giving direct access to the left—
hand telephones of all the consoles.

The keys and indicators are tied to the incoming telephone lines
from the control room, operations room, bockings section, and else-
where. Assoclated with the indicators in CTR1 and CTR2 is a buzzer
unit which sounds for 20-30 seconds only (if not cancelled earlier by
answering the call). At the end of this time a thermal relay oper-
ates, and any further ring on the same line recalls the E.M.X. opera-
tor in the control room, although the indicator lamps in the channel
remain alight. An additional button on the telephone panel allows
recording staff to recall the B.M.X. operator across the line.

On the side of each console telephone is a switch which can be
raised to disconnect the internmal bell.
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(c) CONTROL PANEL

This embodies an indicator—panel with repeat REMOTE lamps,
RECORD lamps and control-room red lights for all incoming lines,
repeat amber READY and red START lamps for each machine, and switch—
ing arrangements for cancelling individual amber READY lights in the
cubicle and the corresponding lights above the machines. The panel
also carries a P.P.M. instrument with a NORMAL/AVERAGE switch, an
HV/7C, a loudspeaker change-over key giving access either to the HV/TC
or to the monitoring circuit selected on the right-hand panel, & loud-
spesker volume control and a talkback key.

MACHINE INDICATORS LINE INDICATORS PPM,
RED START

READY REMOTE NORMAL

AVERAGE

RECORD

INC PROG
=10

© @ (@) o

READY LS. voL INC PROG, Now
CANCEL SEL

MiC

CANCEL
SELECT

Rx2/10

FIG. RX2.7 CUBICLE DESK: CONTROL PANEL
(BUSH HOUSE: CTR2)

(d) MONITOR SELECTOR PANEL

This panel carries two rows of self-cancelling pushbuttons for
operating the monitor selectors, and a three-—way change—over key.
The selectors themselves are 8-bank 12-outlet digit—switches
(Section 4.3.2), and are mounted on a panel Type RLP/6 on the cubicle
bay as previously stated. The upper row of pushbuttons controls one
selector, which gives access at different bank levels to the output
and input of each machinej the lower row of buttons controls the
other selector, which gives access to outgoing lines at the point
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where they leave the recording room. Comprehensive—checking
facilities hetween the three monitoring points thus simultaneously
available are provided by the change—over key, labelled as in

Fig. RX2.8.

HACNIIES

@OOOOOOOOOOOO@

M/C ouT

INC
E2 €2 EB B4 E23 £ €26 Fhos M

® 000000008 d00®

LINE OuT

RX2/9

FIG. RX2,8 CUBICLE DESK: MONITOR SELECTOR PANEL
(BUSH HOUSE: CTR2)

2.4 POWER SUPPLIES (FIG. RX2.9)

The power supplies to the equipment are routed via recording
supply cabinets feelding a maintained® supply to black sockets and
wall-mounted signal-lamps and & choice of controlled or maintained™
supplies to white sockets. These black or white sockets are a
3-pin type made by Dorman and Smith and are used with plugs of

which one pin is a fuse.

WARNING:- The voltage between the line pins of the black and
the white sockets respectively can vary between zero and twice the
phase voltage, this variati%n occurring at twice the difference
frequency of the maintained™ and controlled supplies.

Bvery machine is fitted with two power cables, one plugged
to a white socket and the other to a black; the drive motor and
stroboscope neon can be switched at the machine to elther socket,
whereas the spooling motors and amplifiers are permanently connected

= Non-maintained mains supply in CTR1.
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to the cable from the black socket, and thus to the maintained™
supply. Every console is plugged to a black socket.

In CTR1 the five sockets required for each console and its
associated pair of machines are fed from a separate recording
supply cabinet, Type RSG/i. This has two inputs controlled by
a change—over—and—-isclating switch and three outputs via indivi-
dual miniature circuit-breakers as shown in Fig. RX2.9. 1In CTR2
the control apparatus is all mounted in one large wall cabinet,
with toggle—switches for the change—over.

MAINS CONTROLLED
SUPPLY SUPPLY
CONTROLLED
AVAILABLE
RX2/1t
OFF orrl
26 ° 4 2 1/1
CB cB cB
X 2:5A
INST INST 254
BLACK WHITE SIGNAL
SOCKETS SOCKETS LAMPS

FIG. RX2.9 RECORDING SUPPLY CABINET RSC/1: SCHEMATIC DIAGRAM

The inputs in either instance areit—

1. Maintaine% supply from mains or local diesel—driven
generator .

2. Controlled supply from motor—generator set with
stabilised voltage and frequency.

* Non-maintained mains supply in CTR1.
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The outputs are:

1. Teed to black sockets via instantaneous circuit-
breaker,

2. Feed to white sockets via instantaneous circuit—
breaker.

3. PFeed to mains—voltage wall-mounted signal lamps
via 2+5-amp instantaneous circuit-breaker.

The feeds of the maintainedi, controlled and signal-lamp supplies
to the various R9¢/1 cabinets or, in CTR2, the combined cabinet are
routed via an isolating—switch and three furiher circuit-breakers in
a master cabinet, Type RSC/2, mounted near the machine~room door.

A fourth circuit-breaker in the RSC/2 connected on the incoming side
of the isolator feeds the bay line—up tone oscillator (if fitted)
directly from the supplyj +this arrangement allows the oscillator to
be left permanently switched on, thus improving stability.

The power supplies in the monitoring cubicles are taken from
black sockets fed via another cabinet, Type RSC/2B, fitted with an
isolating—switch and circuit-breakers like the RSC/Z but differing
from this latter in having no oscillator supplye.

A complete description of cabinets RSC/1, RSC/2 and RSC/2B, to-

gether with further information on 'maintained' and 'controlled'
supplies, is given in Instruction R.8, Sections 1 and 2.

* Non-maintained mains supply in CTR1.
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SECTION 3

CTR1 AND CTR2 MACHINE-ROOM BAY LINKING PANELS:
CIRCUIT ALLOCATIONS IN 15-WAY SOCKETS

3.1 GENERAL

Any of the BTR/2 machines may be connected singly, in pairs,
or in parallel groups to any one of the available control room
lines, These connections are made via the linking panel on the
machine-room bay. The circuit allocations with respect to the
pins of the linking-panel sockets are:-

Pin Function Koy Diagram
1 Autofollow Receive Piges 2
2 Autofollow Send Fige. 2
3-4 Telephone Line Fig. 5
5-6 Reproducing Line Fige. 1
7-8 Recording Line Fige 1
9 Start Fig. 2
1Q 'Remote! Indicator Fig. 2
11 Test Tone Switching Fig. 2
12 'Single/Dual' Machine Linking Fig. 2
13 Control Room Buzzer Fig, 2
14 Telephone Indicator/Cancel Fig. 5
15 Impedance Switching for Recording Pig. 2

3.2 LOCAL CIRCUITS

Certain of the pin circults are used only locally as a link
between machines and are not extended to the cubicle indication
system or to outgoing lines. Such circuits are:—
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Pin Function
1 Autofollow Receive
2 Autofqlldw Send

11 Test Tone Switching

12 'Single/Dual’ Machine Linking

The corresponding pins on the CONTROL ROOM LINE sockets are
not, therefore, wired.

3.3 ‘MACHINE® AND °‘LISTEN’ SOCKETS

The sockets designated MACHINE and LISTEN are wired in parallel
on pins 1 — 14. Pin 15 of the LISTEN sockets is left unwired to
prevent more than one machine 600—ohm load from being applied by
R600 relays under recording conditions if machines are directly
paralleled via their LISTEN sockets. The START REGORD and START
REPRODUCE circuits of each machine are taken to the BEC./REP. key
abhove the corresponding LISTEN socket, and the START circuit from
the MACHINE and LISTEN sockets 1s also taken to this key.

3.4 INTERDEPENDENCE OF CIRCUITS

Many of the circults of the equipment are interdependent, and
for convenience their functioning will be considered in relation
to the connections established via each pin or group of pins on the
15-way sockets.
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THE PROGRAME CHAIN IN CTR1 AND CTR2

4.1 RECORDING CHAIN (FIG. 1)
4.1.1 SINGLE MACHINE RECORDING (FIG. RX2.10)

For recording on one machine only, the control room line
socket is plugged to a MACHINE socket by means of a 15-way double-
ended cord, and the REG./REP. key operated to RECORD. (The re-
cording line is also picked up when the key is not operated,
although with different auxiliary circuits set up which facili-
tate the use of the line for receiving cue programme. )

Fig. RX2.10 shows the programme chain used for recording
from control room with a single machine. The signal for recording
is supplied at zero level from a 600-ohm amplifier in the control
room via one of the recording lines. Both the line and the machine~
room circuit are accessible on a jackfield mounted on the cubicle

bay.

On the machine-room bay linking panel, pins T and 8 of the
control room line socket and the MACHINE socket are connected via
two conductors of the gord. Relays RC2 and R600.1 (or R600.2)
are operated by a further circuit (Pig. RX2.22) established via
the cord with the REC./REP. key on RECORD.

When relay BCZ2 operates, 302—1/2 complete the direct circuit
to pins 7 and 8 while RCG2-3/4 remove a 60Q—ohm load from the line.
When relay R60Q.1 or R600.2 operates, its contacts restore the 600-
obm load. This loading is required across the input of the 8-dB
pad inserted .in the following circuit for single—machine operation
and provides the correct receiving end impedance for the recording
lines for dual-machine operation the relay remains unenergised
and no loading resistance is introduced at this point.

Where reproduction is concermed and not recording, relays RC2
and R600.,1 or R600.2 are not operated, since no earth is available
from the unoperated REC./REP. key. BE2-1/2 connect the line to the
separate-feed position of an HV/7C for cueing purposes, while RC2-3/4
(and not R600.1-1/2 or R600.2-1/2) terminate the line in 600 ohms.

From the MACHINE socket the signal is conveyed via contacts of
the BT and ST relays to the monltor circuits and the recording input
of the machineé.

During single-machine recording, the BT relay remains unoperated,
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and an 8-dB loss is thus introduced by the pad between BT-3/4 and
BT-1/2. For dual-machine recording the BT relay operates
(Section 5.6) and removes the loss-pad from circuit, thus provid-
ing a control margin for the potentiometer Type PB/1Ll included
in the dual-machine recording chain. (Fig. BX2.,11.) TFor dual-
machine reproduction the 8-dB pads of individual machines are
replaced by a single pad. (Section 4.1.2.)

Tone at -8 dB can be applied to the recorder input via ST-1/2
by operating the SEND TONE/READY key (Section 5.9) to SEND TONE.
Contacts ST-3/4 and ST-5/6 are concerned with the reproducing line.
(Section 4.2.)

4.1.2 RECORDING WITH TWO LINKED MACHINES (FIG. RX3.11)

Pig. BX2.11 shows the linking circuit provided to permit record-
ing with two machines. The input circult preceding the CONTROL
ROOM LINE socket and the output circuit beyond each MACHINE socket
are shown in Fig. BX2.10 and described in Section 4.1.1.

The signal path is controlled by the R and RT relays; when
neither of these is operated, programme from contrel room at zero
volume is attenuated by a nominal 8 dB before passing to the two
machine inputs in pdrallel.

Relay RC operates when a machine is plugged to the MACHINE A
or MACHTNE B socket of the linking circuit and the appropriate
REC./BEP key is on REGORD, but does not operate if the key is on
REPRODUCE. When RBC operates it replaces the 8-dB pad by the
recording control potentiometer and change-—over key, which introduce
the same loss as the pad.

The control potentiometer, Type PB/1Ll, is a symmetrical
balanced 600/600-ohm bridged—E attenuator having 21 studs with a
loss ranging from zero on stud 20 to infinity on stud 0. The loss
per stud between intermediate studs iss—

Studs 1-2 2-4 4-10 10-20
Loss 8 dB 6 dB 3 4B 2 4B

The recording change—over key allows elither or both machines
to be selected for recording. Three 1-.2-kilohm resistors are
associated with the key, in all positions of which two of the
resistors are comneeted in parallel across the recording linej
consequently a 600—ohm termination is always seen from the sending
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(i.e. control room) end. The input impedance of a machine itself
is high compared with 6Q0 ohms.

Provision is made for applying zero-level 9Q0-c/s tome to the

LINKING
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FIG. RX.2.11 LINKING CIRCUIT FOR RECORDING WITH TWO MACHINES

inputs of both the PB/1Ll and the 8-dB pad, via the contacts of relay
BT. This relay is operated when the SEND TONE/TEST TONE key (Fig.
RX2.25) is thrown to SEND TONE, always provided that neither of the
two linked machines is set to DISTANT REMOTE.
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4.2 REPRODUCING CHAIN (FIG. 1)

4.2.1 SINGLE MACHINE REPRODUCING (FIG. RX2.12)

For reproducing from one machine, the control room line socket
is plugged to the MACHINE socket with the machine REC,/REP. key on
REPRODUCE.

(With the key on RECORD, the reproducing line is also
picked up, but with different auxiliary circuits.)
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FIG. RX2.12 SINGLE MACHINE REPRODUCING: PROGRAMME SCHEMATIC

Fig. RX2.12 shows the chain used for reproducing programme to
control room from a single machine. The machine reproducing circuit
presents a source impedance of 600 ohms to the line. The output
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level is +6 dB. The signal path is controlled by 1£0-1/2, which
open and interrupt the circuit as soon as the machine is switched
to REMOTE, but reclose (after a delay of one or two seconds) when
the red START light is switched on from the control room. This
arrangement is intended as a precaution against broadcasting the
run-up of the machine.

The circuit beyond LCO~1/2 is bridged by a 14-dB high—impedance
pad connecting to the monitor selector system (Section 4.3) and
machine comprehensive checking key. (Pig. RX2.14.) A further
pad providing 6-dB of attentuation with 600/600-ohm terminations
is connected in the programme chain via contacts of relay AT.
During single-machine reproduction this relay remains unoperated,
and a 6-dB loss is thus introduced by the pad between AT-1/2 and
AT-3/4. For double-machine reproduction the AT relay operates
(Section 5.6) and removes the loss—pad from circuit, thus compen—
sating for a 6-dB loss introduced by the reproducing change—over
key. (Section 4.2.2.)

Provision is made for supplying 900—c/s zero—level tone via
contacts of relay ST, which operates when the machine SEND TONE/
READY key on the linking consele is thrown to SEND TONE, provided
the machine is not set to REMOTE and the red light is not one.
Contacts ST—3/4 cut programme and connect the output of the oscil-
lator OS/iOA (or amplifier 0/8) to the outgoing circuits, while
ST-5/6 connect a 6Q00-ohm shunt across the 6-dB loss-pad to avoid
disturbing the level in the machine—output monitoring circuits.

On the distribution-bay linking panel, pins 5 and 6 of the
MACHINE socket and the control room line socket are connected via
two conductors of a 15-way cord. Thence the signal passes at
zero level to the reproducing line and line-monitor selector circuit.

The output to control room is routed via two break—jacks on the
cubicle apparatus bay and the normally-closed contacts of relay OCO.
This relay is provided to allow the reproducing line to be cut when
two machines are recording in parallel, and thus to avoid an echo
effect in the machine output circuits which, with Type-B control-room
equipment, are also paralleled. The relay is operated by the REP.
LINE OFF key on the cubicle bay, via contact RC2-6, which is closed
when the key is set for recording. (Section 5.7.3

4.2.2 REPRODUCING WITH TWO LINKED MACHINES (FIG. RX2.13)

Fig. RX2.13 shows the linking circuit for reproducing with two
machines. The input circuit preceding each MACHINE socket and the
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output circuit following the control room line socket are shown

in Pig.,RBX2.12

and described

in Section 4.2.1.
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FIG. RX2.13 LINKING CIRCUIT FOR REPRODUCING WITH TWO MACHINES
The signal path goes directly to the reproducing change—over
key. This is provided with a network having a constant input and

output impedance of 600 ohms and a fixed loss of 6 dB for all

positions of the key.

According to the key setting, the output
of either or both machines can be sent to line.

Tone at zero level can be sent to line instead of programme
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by throwing the SEND TONE/TEST TONE key (Fig. RX2.25) to SEND TONE,
provided neither machine is switched to DISTANT REMOTE and no red
light is on. Relay BT then operates and RT—1/2 switch from pro—
gramme to tone,

4.3 MONITORING CIRCUITS
4.3.1 GENERAL (FIGS. RX2.13, RX2.14 AND RX2.1S§)

Figs. RX2.13 and RX2.14 show the connections of the monitoring
circuits to the programme chain. Comprehensive monitoring is
provided at the input and output of each machine, as well ‘as on
each outgoing line to the control room. Bach machine is fitted
with its own P,P.M., for use when the machines are operated singly.

Fig. BX2,13 shows the MNA/1 amplifier and P.P,M. meter provided
for each linking console. The P.P.M. can be switched between LINE
OUT, INCOMING PROGRAMME AND PREFADE by means of a key. (The impli-
cations of these designations are:s— reproducing line, recording line
and the other machine.)

Referring to Fig. RX2,14, the machine inputs at -8 4B and the
machine outputs attenuated from +6 dB to -8 dB are taken to the loud-
speakers above the individual machines and in parallsl to the monitor
selectors. (Section 4.43.2.) The machine loudspeakers are controlled
by changeover—and—off keys, which are followed by modified high input-
impedance amplifiers Type PFL/ZBq (Instruction S«3.)

The monitoring connections from the control room lines, fed at 0
dB, are taken to monitor selectors only. The output from the monitor
selectors is routed via a high input-resistance loss-pad and a GPA/iA
amplifier to visual and aural monitoring equipment in parallel.

(Fig. RX2.15.) TVisual monitoring is effected by means of an MNA/1
amplifier feeding the cubicle P.P.M. instrument via a slugging switch
which allows the P.P.M. to be used for reading 'average' peaks.
(Instruction S.4, page 64.) Aural monitoring is by means of the
cubicle loudspeaker, the circuit of which includes the desk volume
control and contacts of two keys; one of the keys allows the loud-—
speaker input to be taken either from the monitor selectors or from
the desk HV/?C, while the other key, which is +that controlling the
talkback microphone, cuts off the cubicle loudspeaker when this micro-

phone 1s live.

The talkback circuit itself is controlled by a relay operated
via another contact of the key. The talkback microphone is connected
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via the relay and an amplifier to a loudspeaker in the machine
ToOMe. The amplifier is described in Section 5.11 and shown in

Fig. 4.
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FIG. RX2.15 CUBICLE LOUDSPEAKER AND P.P.M. CIRCUIT

4.3.2 MONITOR CHECK SELECTOR SYSTEM (FIG. 3)

The monitor check selectors are telephone—type rotary digit
switches having eight contact levels with 12 contacts per level,
and are actuated by an electromagnet via a ratchet. drive. A
break contact in series with the operating coil opens during each
stiroke of the mechanism, so releasing the armature in preparation
for the next. The release of the armature re—establishes the
circuit, and the switch thus continues to drive as long as power

is supplied.

Two selectors are provided, mounted on a relay panel on the
cubicle apparatus bay. Selector 1 is controlled by the upper row
of puskbuttons on the monitor selector panel while selector 2 is
controlled by the lower row of pushbuttons. FPig. 3 shows details
of the system. The sketch in the top left-hand corner of the
diagram represents the programme levels of the two selectors,
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Levels 5, 6, 7 and 8 of switch SW 1 are used for monitoring the
inputs and outputs of machines, while levels T and 8 of switch
SW 2 are used for monitoring outgoing lines.

The lower sketch on the left of Fig. 3 shows level 1, the
control or 'marking' level of each of the two selectors. The
contacts at this level are wired to earth via the pushbuttons in
the lower right-hand part of the diagram.

The upper right-hand sketch shows the contacts of marking
relays TA and TB, the windings of programme-switching relays MM,
IMCO, and MCC, the two selector—operating coils and the comprehen—
gsive—checking key.

On each selector, all the marking contacts but one are earthed
via the non-operated pushbuttons and traveller buswire of the row
appropriate to the selector, the buswire itself being earthed via
the operated pushbutton. The contact wired to the operated push-
button is open—circuited, and on this the marking—level wiper nor—
mally rests, since the selector drives when an earth is applied to
the wiper, and stops its search when an open—oircuited contact is
reached.

Any pushbutton pressed locks itself in, at the same time releas—
ing the button previously depressed. The contact springs of the
released button earth the selector contact on which the marking-level
wiper is standing, causing the marking relay to operate and apply
battery negative to the selector operating coil. The selector then
drives round until the searching wiper picks up the open—circuited
(or 'marked’') contact corresponding to the button just pressed.

The comprehensive—check key has three positions, MACHINE INCOMING
PROGRAMME, MACHINE OUT and DINE OUT. With the key at MACHINE INCOM-
ING PROGRAMME, the listening circuit is switched as shown in Fig. 3
to the machine inputs at levels 5 and 6 of SW 1.

Setting the key to MACHINE OUT operates relay MCC, making MCC-3/6
change over to the machine outputs connected at levels 7 and 8 of the
selector. Setting the key to LINE OUT operates relay LMCO, when
IMCO-3/6 switch the listening circuit to SW 2, while at the same time
IM30-1/4 increase the attenuation in circuit to compensate for the
higher level (i.e. zero level) received from the line.

Relay MM, which is operated by TA, is a search muting relay for
SW 1. TB when operated de—energises IMCO and so mutes the searching
of SW 2. (Note:— The purpose of 'search muting' is to suppress the
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noise produced as the wipers pass rapidly over contacts carrying
programme. )

The 200-ohm resistors and 1-uF capacitors across the selector

operating c¢oils and series contacts are supplied to quench sparking
across these contaots.
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NON-PROGRAMME CIRCUITS IN CTR1 AND CTR2

5.1 TELEPHONE CIRCUIT

5.1.1 GENERAL

A brief description of the telephone system used appears in
Section 2.3.2(b). The telephone lines employ pins 3 and 4 of the
15-way sockeis on the machine-room distribution bay, while the
indicator/cancel circuits employ pin 14. The circuit of one con-
sole and pair of machines is given in Fig. 53 it will be. seen that
when two machines are linked their telephone sets are paralleled.

Bach machine telephone is provided with a RING key which con—
nects the 17-c/s supply to the line. The left-hand (i.es, odd—
numbered) telephone on each console is also provided with a.SPEAK/
RING key for communication with the cubicle. These keys are opera—
tive only in CTR2,.

The supervisory key—and-lamp panel (in cubicle or machine room)
connects via break—jacks with each incoming telephone line in para-
llel with the CONTROL ROOM LINE sockets on the distribution bay.
Bach panel circuit has a key and a lamp indicator working in con-—
junction with a common buzzer.

Before extension to a machine the telephone circuits on the
panel are complete in themselves and the indicators are cancelled
by selecting the appropriate line, operating the key to SPEAX and
lifting the panel handset.

When & machine is connected, the line and the cancel circuit
are both extended, the cancel circuit also feeding the machine
indicator relay; the machine and panel indicator circuits are then
in parallel, as are also the machine and panel cancel circuits; a
call may thus be answered from the panel or the machine. An E,M.X.
recall facility is provided on the panel, but not extended to machines.

5.1.2 CIRCUIT OPERATION

The telephone circait between the recording room and the source
or destination point is set up by control room simultaneously with
the programme chain. As soovua as the circulit is established, the
B.M.X. line cancel relay (IC) operates and makes the B.M.X. line relay
(L) inoperative. Successful through calls between the recording room
and the programme source or destination are not therefore indicated on
the E.M.X. board. :



INSTRUCTION RX.2 - 32 -

Section 5

(a) INCOMING CALLS

A ring incoming energises recording room line relay L.

Relay L operates

I~1 (a) holds in relay I.
(b) 1ights the panel CALL lamp.
1-2 (a) operates the buzzer.

(b) energises thermal delay relay TH, which begins
to heat up, preparatory to operating.

(c) operates machine telephone relay MT via pin 14
if the circuit is extended to a machine. Relay
MT operates the machine—telephone wall signal-—
lamp relay.

Answering the call by lifting the panel handset and throwling
the key for the line to SPEAK + RECALL puts an earth on relay L
winding; +this relay falls out and cancels the CALL indication.
Alternatively, 1ifting the machine telephone handset operates
telephone line cancel relay TIC3; contact TLC-1 closing applies
an earth to relay L via pin 14 and similarly cancels the indication.

If the call is not answered, relay TH continues to heat up, and
operates after some seconds delay. When relay TH operates:-—

TH-1 de-energises relay TH and operates pilot relay P,

P-1 changes over and prepares a circuit for operating
relay TT.

P-2 holds in relay P.

TH-1 operates relay TT after a short interval, during
which relay TH cools down and restores to normal.
(Taking into account the operate and release delays
of the TH relay, the interval between the operation
of relay L and that of relay TT is about 20 seconds.)

771 de—energises relay (IC), which releases and prepares
a c¢ircuit for operating relay (L).

Tr—2 eancels the buzzer.
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Next time the callerrings in, relay (L) is energised by recti-
fied a.c.

Relay (L) operates

(L)-1 holds in relay (L).

(L)-2 operates the E.M.X. CALL side—chain, thereby
bringing in the E.M.X. operator.

Any further calls incoming on the line are indicated at once
on the E.M.X. board. Meanwhile, the recording-room indicator—
lamps remain alight although the buzzer is disabled by TT-2,

When the recording-room finally answers, all operated Telays clear
down, while relay (I€) operates again and makes relay (L) inopera-
tive.

(b) OUTGOING CALLS

These may be made from the panel or CTR1 cubicle extension
or from any connected machine telephone. Ringing tone is avail-
able at all positions.

(¢) E.M.X. RECALL

The E.M.X. may be called across any line by throwing the panel
CALL E.M,X. key in conjunction with a '"SPEAK 4 RECALL' key and thus
energising recall line relay RL.

Relay RL operates

Rl-1 energises relay (IC) and makes the self-hold
cirouit of relay (L) inoperative.

RI~2 energises relay (L), which operates a CALL side
chain in the E.M,X.

5.2 AUTOFOLLOW CIRCUIT (FIG. RX2.16)

The autofollow circult enables a metal strip attached near the
end of a tape belng played on one machine to start another machine
automatically. Where reproduction is concerned, provided that the
tape on the second machine has been correctly set up, the two then
run in synchronism, so that a convenient butt or overlap change—over
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can be made, A%t the time this Instruction was written, however,
the autofollow facility had not been brought into use for programme
purposes by the BBC.

Fig. RX2,16 shows the

EMERGENCY genel‘al cirouiit arrangement,
PUSH-BUTTON which employs pins 1 and 2 of
— o— . the 15-way sockets on the dis-
ﬂiﬁé?" we s (wags tribution bay.
7 B
| —'o—>——tt"' (e )------ {ot—— The method of operation is
I-;lc'-?o:?rrfu’clrtso"' e \) ~—’ as follows. The metal strip on
N/ LINKING PANEL the end of the tape on one mach-
ine bridges the autofollow con—
TN Lﬂ‘h‘ tacts as it passes and thus puts
—{&j)------ ¥ a momentary earth on the auto-
NIc 2 W B follow send circuit, which is
) plugged via the distribution bay
d to the autofollow receive circuit
,nmfﬁqrs' of the other machine. If the
wcars oN M/c 2 REMOTE switch (S2) on the second
MARUAL machine is set to AUTOFOLLOW, the
AlF AJF I'o_o_c , Towc2 earth received is passed on to
RECEIVE l—qa:nor: RELAYUMIT the relay unit and the machine at
- once commences to drive. Each
TWO SIMILAR CIRCUITS, ONE FROM M/C | TO M/C 2 machine has both a send and a

ONE 2
AS SHOWN & ONE FROM W/C 2 To W/CI receive cirecult, so that continu-

ous operation with automatic
starting at every change—-over can
FIG. RX2.16 AUTOFOLLOW CIRCUIT be obtained.

An emergency pushbutton wired in parallel with the autofollow con-
tacts is mounted to the left of the head unit of each machine and is
avallable for use if the machine taking over the programme fails to
start automatically. This pushbutton is also sometimes convenient
for normal starting of the second and subsequent reels of any multi-
reel programme, since its use makes it easier for the operator to watch
for the end of the reel on the active machine.

Further details of the autofollow arrangements may be found in the
manufacturer's Instruction Manual for the E.M,I. Recorder Type BTR/2,
pages 8.2 and 8.4«
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5.3 'START RECORD’ CIRCUIT

§.3.1 SINGLE MACHINE (FIG. RX2.17)

The START RECORD circuit employs pin 9 of the 15-way sockets.
This pin is wired to the individuwal machine RECORD circuit via the

machine REC./REP., key.

When a recording is to be started from the control room, the
machine REMOTE switch, S2, must be set to the REMOTE position shown
in Fig. RX2.17. Relays ILOO and RZ are then energised via S2A and
earth loops for operating the machine relay unit are prepared via
32C and S2D.

Relay LCO operates

1C0-1/2 cut the machine output circuit. (Fig. RX2.12.)
This is a precaution against broadcasting the
run—up of the machine on reproductionys but has
no particular significance for recording.

Relay RZ operates

RZ-1 is used in the SEND TONE circuit. (Fig. RX2.25,
Section 5.9.)

RZ-2 is used in the REMOTE indicator control room circuit.
(Figs. RX2.23 and RX2.24, Section 5.8.) RZ-2 is
also used in the START RECORD and START REPLAY machine-
linking eircuit. (Fig. BX2.18, Section 5.3.2.)

RZ-3 is used in the control room buzzer circuit. (Fig. RX2.
19, Section 5.5.1.)

RZ-4 opens and, the capacitor shown in Fig. RX2.17 having
been dischargedy is now ready to stop the machine when
required by pulsing the machine OFF relay via this
capacitor. (See Instruction EX.l, Section 2,7.2;
also Section 8 of the maker's Insiruction Book for the

BTR/2.)

When the MACHINE socket is plugged to the control room line and
the REC./EEP. key operated, a circuit is prepared for operating relay
RS via contact RO-1 of relay RO in the control room red light circuit.

(Section 5.5.)

As soon as the control room red light key is operated,

RO-1 closes and energises the RS winding.
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Relay RS operatea

RS-1 removes the capacitor from the MACHTNE OFF line,
RS—2 energises relay RL.

RS-3 puts an earth on the RECORD line to the machine relay
unit, so that the machine starts up with all amplifiers,
including the recording amplifier, switched on, and with
erase and blas currents applied to the heads as required
for recording.

RS—-4 interrupts the energising circuit of ICO, which is slow
to release owing to a resistance and capacltance across
its winding.

Relay RL operates

Bl—1 (a) lights a red indicator-lamp on the cubicle desk
control panel.

(b) energises the red light mains relay, which in turn
operates the wall-mounted red light above the
machine.

Note that the red cubicle—desk and wall lamps can also
be operated via the machine RED LIGHT key, although
this is intended for local starting only.

BI~2 is ‘used in the control room buzzer circuite. (Fig. RX2.19,
Section 5.5.)

BL-3 is used in the SEND TONE cirouit. (Fig. BX2.25, Section 5.9.

Relay LCO releases when the machine is up to speed

100-1/2 restore the machine output circuit (Fig. RX2.12),
so allowing monitoring of the recording.

5.3.2 LINKED MACHINES (FIG. RX2.18)

Fig. BX2,18 shows the START EECORD circuit for linked machines.
With a MACHTNE START key set to LOCAL, and the REC./REP. key on
BRECORD, recording on the machine may be started by closing the START
A or START B switch as appropriate. Relay RS ls then energised via
RZ~2, which is closed as already stated in Sectlon 5.3.1 when switch
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S2 on the machine itself is on REMOTE (The REMOTE indicator—
lamp for the machine concerned is also 1lit when RZ-2 is closed.)

RZ-2 M/C A START
4——/ [ S—— .. (PART OF KEY)
M/C A «
as OUT RECORD START
- uet 1N REPRO W LOCA? DISTANT
‘g ~\ LY NI o
‘__I._ [ 9¢ [ 5o\
3\ / N
— S—
7
Rec () 1N RECORD (X
— ner L OUT REPRO LINE
L14 TN, TN RO-1
3 9
" LINKING PANEL $——a—n o—r‘f!"j——(—“’ﬁ—\_n\_".
? N, ’ ~ ’
‘__|| nep LINKING PANEL
REC ¢ MAA
3 — —
, N
,‘_"__ [ 9g \ [ o9\ NOTE:~ CONTACT RZ-2 IS CLOSED IN
\ oo ] Y _ REMOTE POSITION OF N/C SW
€ &
B — - PART ONLY OF REC/REP
4 niC 2 n/c's A DISTANT KEY IS SHOWN HERE
OUT RECORD
1N REPRO K ALL LAMPS ARE ON CONSOLE
‘ N STARY FURTHER DETAILS OF 'REMOTE
OF KEY) INDICATOR CIACUIT ARE GIVEN

IN FIG RX2.24

RX2/2)

M/C B
REMOTE

FIG. RX2.18 °START RECORD’ AND °START REPLAY’ MACHINE LINKING CIRCUIT

When remote operation is required, the MACHINE START key of
the machine selected to record first must be thrown to DISTANT, and
the MACHINE START key on the other machine must be left on LOCAL
until the change—over point is reached. When the remote point
starts the recording, the red indicator-lamp on the console panel
(Fig. BRX2.18) is 1lit via contact RO-1, which is closed as described
in Section 5.3.1.

5.4 ‘START REPLAY' CIRCUIT

5.4.1 SINGLE MACHINE (FIG. RX2.17)

The START REPLAY circuit also employs pin 9 of the 15-way
sockets on the distribution bay. This pin is wired to the machine
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REPRODUCE circuit via the REC./REP. key. Fig. RX2.17 shows the
operating circuit of the START REPLAY relay, RP, together with
other related eircuits.

When a reproduction is to be started from control room, the
machine REMOTE switch, $2, must be set to REMOTE as shown. Relays
LCO and RZ then operate in the way described in Section 5.3.1.

When the MACHTNE socket is plugged to the control room line
with the REC./REP. key in the REPRODUCE position, a circuit is
preparsd via contact RO—-1 of relay RO in the control room red light
circuit (Seetion 5.5) for operating relay RP. When the red light
key in the control room is opsrated, RO-1 closes, energising RP.

Relay RP operates

RP-1 removes the capacitor from the MACHINE OFF line.
RP-2 energlses relay Rl.
RP-3 is a guard contact in the tone switching circuit.

RP-4 earths the REPRODUCE line to the machine relay unit,
making the machine start up in the reproducing
condition.

RP-5 interrupts the ICO energising circuit. Relay ICO
is slow to release as mentioned in Section 5.3.1.

Relay RL operates exactly as described in Sec¢tion 5.3.1. Relay
ICO0 similarly de-operates only when the machine is up to speed, thus
avoiding the possibility of the sound of the tape run—up being sent
to line.

Various guard contacts (including BP-3 already mentioned) are
provided in the tone switching circuit (Fig. RX2.25, Section 549)
to prevent tone from being sent to line while the red 1light is ons

5.4.2 LINKED MACHINES (FIG. RX2.18)

Fig. RX2,18 gives the START REPLAY circuit for linked machines,
the machine BEC./?EP. key in the REPRODUCE position connec¢ting pin
9 to the winding of relay RP» With the substitution of relay RP
for relay RS, the circuit behaves as described in Section 5.3.2.
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5.5 CONTROL ROOM BUZZER AND RED LIGHT CIRCUIT

The control room buzzer circuit uses pin 13 of the 15-way
sockets, which is wired through the REC./REP. key for each machine.
The red light circuit employs direct wiring.

5.5.1 SINGLE MACHINE (FIG. RX2.19)

(a) BUZZER CIRCUIT

The buzzer in the control room is pulsed by putting an earth
on pin 13, normally by flicking the MACHINE BUZZ key. A momentary
earth is also applied via S2B when switch 82 is set to REMOTE;
immediately afterwards,y however, RZ-3 opens due to the energising
of RZ winding via S2A. (Fig. RX2.17.) By either means, the
application of an earth energises relay GO.

Relay GO operates

80-1 1is not used.
G0-2 (make-before—break contact)

(a) completes the circuit of RO via a resistor
which does not allow enough current to pass
to operate the relay, but passes enough to
hold it if already operated.

(b) disconnects RO from the control room line.

GO-3 removes’' a short—circuit from a capacitor, which
then takes a finite time to charge up, so providing
for the delayed operation of GC.

G0—4 (late make or 'y' contact) applies battery to the
control room line after GO—2 has disconnected RO
from the line. The 'y' operation of G0—-4 avoids
a surge in the winding of RO and ensures that this
relay does not operate. The choke and 8-uF capaci-
tor shown in Fig. RX2.19 are anti-click components.
The capacitor is wired with a rectifier in series
in such a way that although fully charged by the
gending of a buzz signal to control room it cannot
discharge through the winding of RO and send a
spurious signal to the machine connected to it.
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The application of battery to the line energises relsy ST in
the control room. (Instruction S.7.)

Relay ST operatea
ST-1 energises green lamp relay G.

ST7-2 operates the control room buzzer.

Relay G operates

G-1 holds in G.

G—-2 lights a green indicator lamp in the control room above
the circuit signalling key.

The GC relay in the recording room remains quiescent for a period
of some 500 milliseconds while the current teken by its winding is
increasing toward the oritical value. When this value is reacheds:—

Relay GC operates

GC—-1 disconnects and short—circuits the capaclitor across GC.
GC—-2 short—circults GO,

Relay GO releases, disconnecting battery from the control room
line and from relay RO. Relay 8T also releases, thus cancelling
the control room buzzer.

(b) RED LIGHT CIRCUIT

When the appropriate red light key in the control room is operated,
battery is applied via a resistance to the signalling line. Relays RO
and ST are energised in parallel, but a series resistance reduces the
current taken by ST below the operating wvalue.

RO operates
RO-~1 operates in the machine starting circuits. (Sections 5.3.1

and. 5.401, Figs: BX2-17 a-nd. BX2018D)

RO-2 lights the cubicle supervisory red lamp appropriate to the
machine, with a repeat lamp on the control room central
indicating panel.



~ 43 -

(c) BUZZ OUT

INSTRUCTION RX.2
Section §

When the recording room buzzes out at the end of a programme,
G0 and GC operate as before. Relay RO, which remains energised
for the duration of the programme, is held in via the make—before—
break contact G0-2 and its series resistor, since the current
needed to keep the relay in is less than the current needed to
operate it; RO-1 and RO-2 thus continue in the closed position,

with all red lamps remaining alight.

previously via GO-4.

When the RED LIGHT key in the
control room is restored to normal,
the red light circuit releases.

If the key is then flicked to GREEN
CANCEL, relay G also releases and
the green light goes out.

$.5.2 LINKED MACHINES (FIG. RX2,20)

Fig. BX2.20 shows the circuit
provided for linking the control
room buzzer circuits of two mach-
ines., The two linked machines
are paralleled, but when either is
switched to local starting the
corresponding buzzer circuit is
disconnected from the line by
auxiliary contacts of the DISTANT/
LOCAL 'START! key.

Relay ST is operated as

! CONSOLE
NICA 8vzz

MiC A LOCAL  ¢—
€
i IN RECORD
— 0UT REPRO
F .,
LINKING Py ) "
PANEL KEYS \I3
LINKING
: PANEL
3
N F
Mice LOCAL “¢—
",c 8 Rx2/24

FIG. RX2.20 CONTROL ROOM BUZZER MACHINE
LINKING CIRCUIT

5.6 °‘SINGLE/DUAL’ MACHINE LINKING CIRCUIT (FIG. RX2.21)

This circuit, employing pin 12 of the 15-way sockets, operates
when two machines are linked via the distribution bay. Pin 12 of
the linking circuit is earthed, as shown in Fig. RX2.21, and the
action of plugging the MACHINE sockets to the OUT BECORD/IN REPRODUCE
sockets for any linking console automatically completes the energis-
ing circuits of relays AT and BT for each machine.

Relay AT operates

AT-1/2 and AT-3/4 for each machine remove a 6-dB pad from
the reproducing chain to compensate for the loss
introduced by the reproducing change—over key.
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AT-5 operates in the impedance-switching circuit shown
in Fig. RX2.22 and discussed in Section 5.T.

AT-6 replaces the individual tone—switching circuits of
Fig. BX2.25(a) by the circuit of Fig. RX2.25(b).

6
M/C A
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M/C | IN REPRO
2. . ’ z\
8T 12 i
—— 4 e
M ~— N
LINKING PANEL —ls
Mic2
L] . TN
[34 2g \ [ &2}
t—— 4 +____{d&f’ N
., /, S——
MiC 2 N/C B
OUT RECORD
INREPRO
AT
]
AT-51S IN FIG RX2. 22 AT-6 1S IN SEND TONE CCT
ALL OTHER CONTACTS OF AT & BT ARE IN PROGRAMME CHAIN AX2/2s

FI1Q. RX2.21 *SINGLE/DUAL’ MACHINE LINKING CIRCUIT

Relay BT operates

BT-1/2 and BT-3/4 for each machine remove an 8-dB pad from
the recording chain to provide a control margin for
the recording potentiometer, Type PB/1Ll1. (Figs.
RX2.10 and RX2.11.) TWith dual-machine reproduction,
a single pad (Fig. RX2,11) replaces those for the
separate machines.

5.7 SWITCHING CIRCUITS FOR RECORDING (FIG. RX2.22)

These circuits, which use pin 15 of the distribution bay sockets,
are for impedance and route switching in the recording programme
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chain, with the REC./REP. key operated to RECORD. Note that the
machine LISTEN sockets are not wired on pin 15.

When a single machine is plugged to the control room line, as
shown at the top of Fig. RX2.25, relays R600.1 and RC2 are energised
in series.

AT=S
nf —

>

m

©
B
2]
I~

— REC C.A. iy
e & R .
{e— ot i ——n

R600.1 Py
2 KEY LINKING PANEL (DIST BAY)
] r]
- | I REP LINE  0cO
—, OFF 2
RC2-6 I
4—"s 1 {} e
M/C A
OUT RECORD
IN REPRO
TN
( 15y
_/
IN RECORD
"TC OUT REPRO
LN
oV (15, )
~
RX2/29 lll——l { .
(CONSOLE) .
RC2-5 RECORD’
~ QR o
( 57 (cusicLe)
M/c B
OUT RECORD
IN REPRO

CONTACTS OF R600.1, RC AND 0CO ARE IN PROGRAMME CHAIN, ALSO RC2 CONTACTS NOT SHOWN HERE
AT-3 IS CLOSED IN DUAL CONDITION

FIG. RX2.22 SWITCHING CIRCUITS FOR RECORDING

Relay R600.,1 operates

R600.1-1/2 put a 600-ohm termination across the machine
input at the point where it is plugged to the
control room line.
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Relay RC2 operates

RC2-1/2 switch the machine input from the HV/7C programme select-
or used on reproduction to the direct control room
line.

RC2-3/4 remove a 600—ohm termination from the line.

BC2-5 sends a signal to the light indicator on the cubicle
sontrol panel.

BC2-6 closes the earth e¢ircuit to reproducing-line cut—off
relays 0CO on the ouhicle bhay and enables the reproducing
line to be interrupted if required. (Section 4.2.1,
Figs RX2.12.)

When & circult is plugged for dual machine recording, AT-5 closes
since relay AT is energised as shown in Pig. RX2.21. BRC2 operates as
before, but R6QQ.1 is earthed and does not operate; consequently no
600—-ohm loading is put across the machine socket to replace that re—
moved by RC2-3/4. However, the earth completes the battery loop of
relay RCy whose winding is picked up under the dual condition.

Relay RC operates

RG-1/2 and RC-3/4 connect the two machine inputs (Figs. RX2.11)
to the outputs of the recording change—over key.

RC-5/6 connect. the line to the recording control potentiometer
and the change—over key.

5.8 ‘REMOTE’ INDICATOR CIRCUIT
5.8.1 SINGLE MACHINE (FIG. RX2.23)

The REMOTE indicator-lamp c¢ircult is wired via pin 10 of the 15-way
sockets on the distribution bay.

Setting machine switch S2 (Fig. BX2.17) to REMOTE energises relay
RZ. Contact RZ-2 (Fig. RX2.23) closes; relay EM on the distribution
bay then operates and lights the line REMOTE lamp in the cubicle and,
if connected through, in the conirol room, studic or continuity.
(Fig. BX2.27.)
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5.8.2 LINKED MACHINES (FIG. RX2.24)

When two machines are linked as showm in Fig. BX2.24, an 'A!
and a 'B' REMOTE indicator-lamp on the console show the switch
position for each machine. 1If the console START key for either
machine is set to DISTANT, double-wound relay EM on the console

is energised.

Double-wound relay RM on console operates

Bi-1 energises single~wound relay BM on the distribution bay.

BlI-2 is in the tone-—switching clrcult, Fig. RX2.25, Section 5.9.

Single-wound relay RM on distribution bay operates

RM-1 operates a white REMOTE lamp—indicator in the control
room, studio or continuity (Fig. BX2.27) if connected

through.

BM-2 lights the appropriate white REMOTE supervisory lamp in
the cubicle.

5.9 TONE SWITCHING CIRCUITS (FIG. RX2.25)

5.9.1 SINGLE MACHINE

The tone—switching circuit for a single machine 1s not routed
through the 15-way sockets.

When a single machine is used, relay AT (Fig. RX2.21) is not
operated, and AT-6 remains in the position shown in Fig. RX2.25.
Provided that the control room red light circuit is not energised,
contact RI—3 1s closed, and provided that the machine switch S2 is
not on EEMOTE, contact RZ-1 is also oclosed. TUnder these conditions,
throwing the SEND TONE/READY key for the machine to SEND TONE energises

relay ST.

Relay ST operates

ST-1/2 switch the machine input from recording line to tone.
(Fig. BX2,10.)

ST-3/4 switch the reproducing line from machine output to tone.
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ST—5/6 connect a 600-ohm resistor acress the machine output
to replace the input impedance of the disconnected line
on the machine.

When the red light is on and/or switch S2 is in the REMOTE posi-
tion, RL—3 and/or RZ-1 open, and relay ST cannot then be operated via
the SEND TONE/READY key.

5.9.2 LINKED MACHINES

The tone—switching circuits for linked machines are taken to
pin 11 of the MACHINE sockets and the console OUT RECORD/IN REPRODUCE
sockets but not the console IN RECORD/OUT REPRODUCE sockets or to the
sockets for the control-room lines.

When two machines are linked, relay AT operates (Fig. BX2.21),
AT-6 changes over and relay ST then operates in the TEST TONE position
of the TEST TONE/SEND TONE key. The relay operating circuit, however,
is wired via the recording change—over key and contact RP-3, the con—
nections being such that the ST relay for a machine is held off when
a recording is being made from line on that machine.

Contact RP-3 opens when the machine REC./REP. key is at REPRODUCE
and prevents accidental sending of tone while reproducing.

Throwing the TEST TONE/SEND TONE key to SEND TONE energises relay
RT provided contact RM~2 of the console RM relay is closed. (The
contact opens when either machine switoch S2 is on REMOTE and the appro-
priate START key is on DISTANT.)

Relay RT operates

RT-1/2 switch the reproducing line from the output of the
reproducing change—over key to tone. (Fig. RX2.13.)

RT-3/4 switch the cue feed from the recording line to tone.
(Pig. RX2.11.)

RT—5/6 switch the recording control potentiometer from the
recording line to tone. The contacts also apply tone
to the console P.P.M. in wne TNCOMING PROGRAMME position
of the console P.P.M. key.
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LINKING CIRCUIT

AT WINDING IS IN SINGLE/DUAL CIRCUIT (FIG., RXR.21)
RL WINGING IS IN °START® CIRCUIT (FIG. RX2.17)

RM WINDING IS IN °*REMOTE® INDICATOR LINKING CIRCUIT
(FIG. RX2.24)

RP WINDING IS IN °*START® CIRCUIT (FIGS. RX2.17 & 18)

RT CONTACTS ARE IN PROGRAMME CHAIN (FIGS. RX2,11 & 13)
RZ-1 IS OPEN IN °REMOTE® POSITION OF S2 (FIG. RX2.17)
ST CONTACTS ARE IN PROGRAMME CHAIN (FIGS. RX2.10 & 12)

*SEND TONE® AND °‘TEST TONE® SINGLE MACHINE AND
LINKING CIRCUITS
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5.10 ‘READY’ LAMP CIRCUIT (FIG. RX2.26)

Throwing the SEND TONE/READY key for a machine to READY
energises the appropriate RR relay.

Reiay RR operates

RR-1 (a) operates a READY relay which lights a mains—energised
amber READY lamp on the wall above the machine.

(b) lights a READY indicator-lamp in the monitoring cubicle.

BR-2 locks in relay RR.

READY
CANCEL

o —ie

° © CANCEL
o SELECT
3

READY o
~l " i
“t PART :
OF KEY ﬁ wici
. MW — Jie

RR-2

" : READY
’_| l‘.__llu
RR-1 (SLA BOX)
lll— &
- S o

M/C)

READY
RX2/30 (CUBICLE)

FIG. RX2.26 ‘READY’ LAMP CIRCUILT

Pressing the READY CANGEL button on the cubicle desk earths the
winding of any RR relay selected by the CANCEL SELECT switch. The
self-holding circuit releases, causing the relay to de—operate and
the relevant amber lamps to go out.

Note that, whereas the READY lamp for any machine can be switched
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on only from the machine room, it can be cancelled only from the
cubicle.

5.11 TALKBACK CIRCUIT (FIG. 4)

The talkback circuit from the monitoring cubicle to the machine
room ¢omprises a microphone, amplifier and loudspeaker. Switching
is by means of the TALKBACK key shown in Fig. RX2.15. This cuts
off and short-~circults the cublicle monltor loudspeaker and simultan—
eously energises the TB relay which switches {the {alkback microphone
on.

The talkback amplifier, Pamphonic Type 600V, has three stages of
gain, RC—coupled, with input and output transformers. It is intended
for use with a 30-ohm microphone and is rated to deliver 10 watts of
power into a loudspeakers The equipment has a built-in supply unit
incorporating an h«t.-rectifying valve and a mains transformer.

The microphone input transformer, Tl, is connected to the firsi-
stage amplifying valve, V1, which is coupled via gain control P1 and
tone controls P3, P4, to the double—triode phase-splitter V3. This
valve drives the push—pull stage V4, V5, feeding the output transformer,
T2. VNegative voltage feedback to V3 is provided by cathode injection
from T2 primary winding.

An alternative input section for use with radio or gramophone
circuits is provided by V2, but this has no application in central
recording roomss
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OPERATING INSTRUCTIONS: CTR1 AND CTR2

6.1 REPRODUCTION

6.1.1 SINGLE-REEL PROGRAMMES

(1) Plug the MACHINE socket on the distribution bay to
the selected line and set the REC./REP. key to REP.

(1i) Set the HV/7C associated with this line to the appro-
priate programme, or if necessary request the programme
as a separate feed on the recording line.

(1ii) Throw the machine SEND TONE/?EADY key to SEND TONE, thus
connecting the source of line-up tone directly across
the outgoing line and the machine input, while at the
same time disconnecting the machine output from the line
and. terminating the former in 600 ohms.

(iv) Set the machine P.P.M. key to LINE IN. The meter on
the machine should now read 4. If it does not, adjust
the SENSITIVITY control of the P.P.M. amplifier in the
machine cabinet until a reading of 4 is obtained.

As soon as operation (iv) has been completed, the machine is
ready for the normal pre—transmission tests, on the satisfactory
completion of which the tape must be left set up ready for trans-—
mission; +the machine must then be switched to REMOTE.

The SEND TONE/READY key must now be thrown to READY, when the wall-
mounted amber light above the machine and the corresponding indicator-
lamp in the cubicle will light.

When the machine is placed under remote control, the following
events take place:—

(a) A lamp lights on the cubicle control panel, showing that
the selected line is connected to a machine switched to
the REMOTE condition.

(b) A lamp lights at the distant control point.

(¢) The SEND TONE facilities are automatically cancelled
and a pulse is sent down the signalling line. This
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rulse actuates a buszsz—in relay and a green light,
which give aural and visual indication at the distant
point of the switch-over to the REMOTE condition.

(d) The outgoing line is disconnected from the machine
and terminated in 600 ohms. The relay performing this
function is slow to release, so that when it is de-
energised by the switching on of the red light, a delay
occurs before the machine is re—connected to line.
This delay prevents the machine run-up from being put
on the line.

6.1.2 MULTI-REEL PROGRAMMES

(1) Plug the outputs of the two machines to the A and B
inputs of the console.

(14) Plug the console output to line.

(111) Select the appropriate programme on the HV/7C
associated with the line, or if necessary ask con-
trol room for a separate feed.

Note that the action of plugging a machine to the comsole input
automatically operates a relay which outs out a 6—dB pad, thus allow-
ing the machine to feed +6 dB to the change—over key and maintaining
the output from the key to 1line at zero levels When the two machines
are plugged to the console their telephones are paralleled and either
RTNG pushbutton may be used.

(iv) Throw the SEND TONE/TEST TONE key on the linking panel to SEND
TONE. This disconnects the console output from the outgoing
line, at the same time applying tone to the line and to the
inputs of both machines.

(v) Set the machine P,P.M. keys to LINE IN, Both meters should
now read 4. TIf they do not, adjust the SENSITIVITY controls
on the respective P.P.M. amplifiers until readings of 4 are
obtained.

(vi) Set the machine P,P.M. keys to LINE OUT. Reproduce the toné
which should he recorded at the begimmning of the first two
reels of the programme, at the same time adjusting the gain
controls of the reproducing amplifiers as necessary until
the meters again read 4.
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(vii) With the console P.P.M. key on LINE OUT, check that the
console P.P.M. alsoc reads 4, showing that the correct
level is being sent to line.

The equipment is now ready for pre-transmission tests, following
which the first two reels should be set up and the first machine
switohed to the 'distant remote' condition and the corresponding
READY lamp switched on. Control of the other machine must be re-
tained by the operator, since change-overs will continue to be carried
out manually until such time as the use of the autofollow facility may
be approved by the BEC.

6.2 RECORDING

6.2.1 SINGLE-REEL PROGRAMMES

(i) Plug the MACHINE socket on the distribution bay to the
appropriate line and throw the machine key on the bay
to RECORD.

(ii) Adjust the gains of the recording and reproducing ampli-
fiers and set the bias as required for the tape in use.

(iii) Throw the SEND TONE/RBADY key to SEND TONE, thus applying
line—~up tone to the machine inpute.

(iv) Set the machine P.P,M. key to LINE IN. The meter should
read 4. If it does not, adjust the SENSITIVITY control
of the P,P.M. amplifier in the machine cabinet until a
reading of 4 is obtained.

(v) Set the machine recording gain control to O dB and the
machine P.P.M. to RECORD. The meter should again read 4.
If not, adjust the METER SET control (VR 9) on the record-
ing amplifier.,

Note that the machine P.P.M., when switched to RECORD, shows the
signal sent to the recording head, and must not be regarded as providing
an accurate indication of the programme level except at 900—c/s since
the meter is inserted in the chain at a point subsequent to the record-
ing equalisation.

(vi) Restore the SEND TONE/RBADY key to normal, and the machine
P,P.M. key to LINE OUT. Carry out the usual test recording.
Run the tape back to the start and then record the prescribed

period of 900-c/s tone.
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(vii) Switch the machine to REMOTE. The sequence of
events will now be the same as that listed in
Section 6.1.1 under the reference letters (a), (b)
and (c).

(viii) Switch on the amber READY lamp above the machine.

6.2.2 MNULTI-REEL RECORDING

(1) Plug the two MACHINE sockets on the distribution
bay to the A and B sockets of the console, plug the
console to the selected line and throw the machine
keys on the bay to RECORD.

(i1) Adjust the gains of the recording and reproducing
amplifiers and set the bias as required for the tape
in use.

(11i) Throw the SEND TONE/TEST TONE key to SEND TONE.
This applies line-up tone to the machine inputs.

(iv) Set the console P.P.M. key to INCOMING PROGRAMME
and the recording gain control to O dB. The P.P.M.
should now read 4. If it does not, adjust the con-
trols on the MNA/1.

(v) Set the main gain controls on the machines to O dB and
align the machine P,P,M,s by carrying out operations (iv)
and (v) described in Section 6,2,1, When the alignment
is completed, check that while the machines are recording
tone with their P,P.M,s reading 4 in the LINE OUT POSITION,
the console P,P,M, also reads 4 if switched to P,F, with
the reproducing change-over key in the appropriate position,

(vi) Restore the SEND TONE/TEST TONE key to normal. Carry
out the usual test recording on both machines. Then

run the tapes back to the start and record on both
the prescribed period of tone.

(vii) Switch one machine to REMOTE and set the corresponding
REMOTE START key on the console to DISTANT,

(viii) Switch on the amber READY lamp above the machine.

(ix) During the recording, as the end of each reel is
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approached, make the change—over in the machine room.

(x) To record tone on the third and subsequent reels,
throw the SEND TONE/TEST TONE key to TEST TONE. Tone
can then be recorded on the machine away from which
the recording change—over key i1s switched.

6.3 PARALLEL OPERATION

The LISTEN sockets on the distribution bay are controlled by
the machine REC./REP. keys in the same way as the MACHINE sockets.
This means that if the LISTEN socket of one machine is plugged to
the LISTEN socket of another, both keys must be operated to RECORD
or both to REPRODUCE. The 'listen' facility cannot be used for
copying from one machine to another, as the outputs of the two
machines are paralleled.
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STUDIC EQUIPMENT
7.1 TYPE-B EQUIPMENT
The recording, reproducing, signalling, starting and telephone

circuits from the recording room are routed to the studio via the
control room switching equipment.

REPRODUCING &
RECORDING ROOM
1-2k
........... A—|
_.._._/A_lh
REPRODUCING
? START
1
Ttg_j 680
E ————ww ll { |
REPRODUCE '
-2
B 1 = '
w
: ———-o/A—‘h
| RECORDING
—— START
ET‘E*: W ————— A —p
F -
RECORD RLB/48A |
i POWER SUPPLY
CABINET
I
1
*
VIA RLB/48A : RED
1 c9
I
RTC-1/2 I
8$7/26

FIG. RX2.27 TYPE-B STUDIO EQUIPMENT: SIMPLIFIED REMOTE CONTROL CIRCUIT

Separate remote-starting keys are used for recording and repro-—
duction as indicated in Pig. RX2.27.
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For both recording and reproduction & signal-lamp is provided
which lights when the machine starting cirguit is placed under the
control of the studio. The recording key further operates the
studio red light relay, which has an RC delay network. The delay
is to ensure that the recording machine reaches a steady speed
before the red light comes on, a necessary precaution since this
light may be used as a starting cue for studio performers.

7.2 OTHER EQUIPMENT

The remote—starting circuit employed at Broadcasting House
London pending the installation of Type—-B Equipment is shown in Fig.
8. The general principle of operation does not differ greatly from
that shown in Fig. RX2.27, although at B.H. an earth instead of
battery is put on the starting line.
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SECTION 8
BROADCASTING HOUSE: TRANSMISSION REPRODUCTION ROOM H12

8.1 GENERAL

This room is known as the 'Transmigsion Reproduction Boom!
because, unlike other central roomsy it is not equipped for recording.
Accommodation is provided for 12 E.M.I. Type-BTR/2 machines and 6 con-
trol consoles, although the present installation comprises only 1Q
machines and 5 consoles. A distribution bay and a monitoring cubicle
are also provided.

A maximum of 7 remotely controlled reproductions can be fed
simul taneously to the control room using normal facilities, but an
additional reproduction can be handled by using the control-room line
from disk reproducing channel H9, which is routed via H1Z2. A further
4 tie-lines to the control room are available, but as these are not
equipped with remote—control or signalling facilities, they are nor=
mally used for closed—circult playback only.

8.2 MACHINE -ROOM EQUIPMENT

8.2,1 DISTRIBUTION BAY

This bay mounts the following equipment:—

0S/10A which feeds line-up tone to the whole of the
lower Broadcasting House recording area, leaving
the 0S/10A in Cavendish Mansions feeding only the
Cavendish Mansions recording area.

Talkback amplifier and loudspeaker operated from a
microphone with talkback key in the cubicle.

Red light panel fitted with 8 red lights, one for each
control room line including H9. (See iy below.)
Corresponding red lights are provided in the control

room.

Linking panel or 'master jackfield' comprising 15-way
F. and E. sockets. Bach socket connects the repro-—
ducing, cue and telephone lines, together with the
signalling and miscellaneous technical control cir-—
cuits concerned in the operation of the machines.
The sockets are arranged in 5 rows as followss—

(1) The A and B console inputs.
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(ii) Machine outputs LISTEN.
(iii) MACHINE outputs.

(iv) Console outputs and, at the right-hand side,
the line from disk channel H9, which is
routed to control room via the transmission
reproduction room.

(v) 7 control room lines, together with one nor-
mally allocated to the circuits from channel
H9. Also a test socket assocliated with 2
jacks mounted lower down on the bay.

A row of HV/7 switches, one for each control room line
and one for the test jack. The switches permit the
selection of cue programme from ring-main, any programme
not available on ring—main being obtainable on the usual
ninth line.

4 P.O.—type jacks, of which two give access to the pins of
the test socket, one supplies line—-up tone for test
purposes, and the remaining one connects with a tie-line
from the cubicle bay.

The distribution bay also carries 8 sets of signalling relays for
the 8 control room lines, whilst at the bottom of the bay is an MU/16H
mains unit supplying the 0S/10A.

8.2.2 MACHINES

The BTR/2 machines in H12 are standard except that the recording
amplifiers and, except on two machines (Nos. 11 and 12), the oscill-
ator units, have been removed. The oscillator units of machines 11
and 12 are still in position, but can only be used to provide partial
erasure as a remedy for printing effect if so required.

8.2.3 CONTROL CONSOLES

The control consoles in H12 are Type B, and are fitted with a
control panel No. 98 with facilities for handling reproductions from
either single machines or linked pairs. There is no peak programme
meter, and of course no recording change—over switch or gain control.
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8.3 LISTENING CUBICLE

The cubicle contains a control desk, & bay and a high—quality
loudspeaker. A talkback mlorophone is provided for communication
with the machine room, the talkback amplifier being mounted on the
machine~room bay.

The apparatus on the control desk is similar to that in CTR2
except for the telephone controls. These use drop indicators on
panels KI/3A instead of lamp indicators on a panel XI/33. Direct
access to console telephones is provided by a key, labelled MACHINE
ROOM, which is used with the ocubicle operator's telephone. A
further cubicle telephone with call pushbutton provides direct access
to the control room. The E.M.X. recall facilities described in
Section 2.3+2(b) are not fitted, and the telephone buzzer sounds for
5 — 10 seconds out of every 20 — 30 until answered.,

8.4 POWER SUPPLIES

The power supplies in H12 are routed via recording supply
cabinets as in CTR1. (Section 2.4.) The schematic diagram,
Fig. RX2.9, of cabinet RSC/1 applies to H12 as well as to CTR1
except that H12 has a maintained supply.

8.5 CIRCUITS

8.5.1 GENERAL

The programme and control circuits in H12 itself resemble
those of CTR1 and CTR2 (Sections 4 and 5) except for the absence
of recording facillties including REG./REP. change—over keys and
REP. LINE CUT-OFF keys; feeding cue programme is the only functiion
of the recording circuits and relays RC2, R600.1 and R60Q.2 are not
fitted. The control-room ends of H12 circults are similar to those
provided at the studio end for H18. (Section 9.) H12 telephone
circuit is described in Section 8.5.2«

The circuit allocations with respect to the pins of the linking-
panel sockets are:-—
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Pin Function
1 Autofollow Receive
2 Autofollow Send
3-4 Telephone Line
5-6 Reproducing Line
7-8 Cue Line
9 Start
10 REMOTE Indicator
11 Not wired
12 Single/Dual Machine Linking
13 Control Room Buzzer
14-15 Not wired

8.5.2 TELEPHONE CIRCUIT

This circuit is shown in Fig. RX2.28. ©Pins 3 and 4 only of the
15-way sockets are used. Since drop indicators are provided on the
cubicle telephone panel instead of lamps, cancellation must take
place at the -panel. In conjunction with the drop indicators, an in-
termittent buzzer employing an interruptor circuit is usedj this
arrangement is also adopted in H18.

The buzzer is made to sound for 5 — 10 seconds in each 20 - 30
by the circuit of Fig. RX2.29, incorporating relays Rl, R2, Tl and T2.
Relays T1 and T2 are thermally operated, and have 5 and 30 seconds
delay respectively when starting from cold. The switching sequence
iss-—
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Operation

Circuit established. T1 heats via Ri-1. T2
heats via T2-1. Buzzer operates via Rl-1 and

R2-1.

T1 operates. R1 operates via Ti1-1. Ri-1 holds
in R1, stops buzzer and de-—energises Tl. T1

cools.

T2 operates. T2-1 4e—-energises T2 and operates
R2 via C and R. R2~1 operates buzzer. T2
starts to cool.

When C is charged, R2 de—operates again. Buzzer
stops.

As T2 cools, T2-1 breaks, and re—makes in de-
operated position. T2 heats.

T2 operates. T2-1 operates R2 via C and R.
Buzzer operates via R2-1 for 5 seconds.

Operations (4), (5) and (6) repeat indefinitely until battery is
cut off by acknowledging the call.
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BROADCASTING HOUSE: CENTRAL RECORDING ROOM H18

9.1 GENERAL

9.1.1 EQUIPMENT

H18 accommodates 16 E.M.I. TR/90 machines, any of which may be
coupled via the usual 15-pin sockets to any control-room or studio
line. There are no consoles and, apart from LISTEN sockets, no
machine~linking facilities. The 16 machines are mounted in pairs
on eight 19-inch bays, and there are, in addition, an apparatus bay
(Bay 1) and a distribution bay (Bay 2). A control and monitoring
desk 1is provided in the room itself, and there are also two separate
listening cubicles. Remote starting is provided at the desk for
each control-room line.

9.1.2 FACILITIES

The installation allows the following operations to be carried
outs—

(1) RBRecording from any of 8 control room lines (circuits A to
G), the machines being started in the recording room.

(i1) Recording from any of 10 studios with remote starting by
the studio.

(1i1) Playback on any of 8 control room lines (A to G), the
machines being started in the recording room.

(iv) Playback to any of the same 1Q studios as in (ii) with
remote starting from the studio.

(v) Recording from the office of the traffic manager in
Egton House, with remote starting by the traffic manager.

(vi) BRecording on additional PFerrograph machines of presenta-—
tion announcements from the continuity studios of domestic
services, with remote starting operated by the continuity
studio microphone fader. (The details of this arrangement
are outside the scope of this Instruction.)

9.1,3 MACHINES

The machines, Type TR/90, differ from the Type-BTR/2 machines used
elsewhere, and in this connection the following points should be noted:-
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(a) Whereas the BTR/Z is stopped by a pulse applied to the
OFF wire, the TB/9O is stopped by disconnecting the OFF
wire from earth.

(b) The BTR/2 is started for reproductiom by a pulse on the
PLAY wire, while the TR/90 also requires the OFF wire
1o be earthed.

(c) The BTR/2 is started for recording (plus reproduction)
by a pulse on the RECORD wire, but the TR/9Q requires the
RECORD and PLAY wires both to be pulsed and the OFF wire
to be earthed as well.

9.1.4 CIRCUIT ALLOCATIONS

The circuilt allocations on the 15—pin sockets ares-

Pin Function Fig. No.
1-2 Not wired

3—4 Telephone Line 9
5-6 Reproducing Line 6
7-8 Recording Iine 6
9 Start Circuit 8
10 REMOTE Tndicator 8

11-12 Not wired

13 Buzzer (not used) 8
14 Telephone Indicator 9
15 Local/Remote Switching 8

The MACHINE and LISTEN sockets are wired identically in parallel.
The LISTEN sockets are therefore omitted from circuit diagrams,



- 69 — INSTRUCTION RX.2
Section 9

9.2 THE PROGRANME CHAIN (FIG. 6)

9.2,1 RECORDING CHAIN

The programme at zero level passes via break-jacks to pins T
and 8 of the line and machine socketsy these are followed by relay
contacts ST—1/2, and a loss—pad which reduces the volume reaching
the machine to -8 dB. The loss-pad has a high input impedance,
but a permanent 600-ohm load is connected across the line socket to
ensure correct termination of the line. The MACHINE IN monitoring
point is on the low-level side of the pad.

When relay ST is operated by throwing the SEND TONE key (Fig. 8,
Section 9.7) ST—1/2 change over and the programme source is replaced
by intermodulation test oscillator ITO/1. This is a modified and
bay-mounted version of the PIT/1 (Instruction S.4). For a circuit
diagram of the ITO/1, see Fig. 10.

9.2.2 REPRODUCING CHAIN

The machine reproducing circuit has a source impedance of 600
ohms and an output level of +6 dB. The signal path is controlled
by I€0-1/2, which open when the machine is switched to remote, but
re—close after a slight delay when the START lamp is switched on from
the remote control point; this arrangement is a precaution against
broadcasting the run-up of the machine. Contacts LCO—i/? can also
be opened by throwing the REP. LINE CUT key (Fig. 8), which is provided
to allow the outgoing reproducing circuit of one machine to be cut off
when two machines are connected together via their LISTEN sockets for
parallel recording. (Section 9.9.)

The circuit beyond this point is bridged by a 14—-dB high-impedance
pad connecting to the MACHINE OUT monitoring point. A further pad
providing 6 dB of attenuation with 600/600-ohm terminations carries
the programme via tone—switching contacts ST-3/4 to pins 5 and 6 of
the machine 15-way socket. The corresponding pins of the line socket
connect via break-jacks with the outgoing line and a LINE OUT monitor-
ing point. The sending level to line is 0 dB.
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9.3 MONITORING SYSTEM (FIG. 7)

9.3,1 GENERAL

The monitoring system provides facilities for selecting any
machine output at each of three locations:-

1. The Control Desk,
2. Listening Room 5,
3. Listening Room 6.

In addition, any machine input or any outgoing line may be
selected for monitoring from the control desk and, if required,
extended to listening room 5 only.

Machine and line selection is by non—locking pushbuttons and
relays, together with comprehensive—checking keys.

In Fig. 7, the programme circuits appear at the top of the dia-
gram and the control circuits underneath. The control circults to
the right of the centre-line (on panels RLP/19A) are used with the
control desk, while those to the left (on panel RLP/31) are used with
the listening rooms. The two panels RLP/19A and also panel RLP/31
are mounted on H18 apparatus bay.

9.3.2 CONTROL DESK

The desk loudspeaker and P.P.,M. circuit is shown in the top right-
hand corner of Fig. T. The monitor selector panel on the desk has two
rows of non—-locking pushbuttons, one for machine inputs and outputs,
and the other for outgoing lines. The choice between the three avail-
able monitoring points for a selected machine and a selected outgoing
line is made by means of a comprehensive—checking key.

When a MACHINE pushbutton, €.g., Kl(M), is pressed, the corresponding
relay, M(i), is energised in series with high—speed relay MR, the common
'machine release' relay.

Relay MR operates firat

MB-1  breaks the hold path of any previously selected M-relay,
which is only just holding on its 1,500-ohm winding and
releases before the newly selected relay M(1) bhas time to
operate. '
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This arrangement prevents two machines from being paralleled onto
the monitoring cirewit, with resultant mixing of the two programmes
elther incoming to or outgoing from the machines.

Relay M (1) operates

M(1)-1/2 connect machine 1 output to the desk loudspeaker
and P,P.M. circuit via MCO(1)-1/2 and TMCO(1)-1/2.

M(1)-3/4 prepare a circuit from machine 1 input to the desk
loudspeaker and P,P.M. circuit via MCO(1)-1/2 and
Mco(1)-1/2.

M(1)-5 1lights an indicator—lamp on the selector panel.
M(1)-6 prepares a hold path for relay M(1) via MR-1.

When pushbutton K1(M) is released, relay MR falls out before relay
M(1), which has been energised via its 50-ohm winding, has time to de—
operate. MR-1 completes the holding circult of relay M(l) over M(i)—6
and the 1,500-ohm winding.

With the desk comprehensive—checking key on INC. PROG., the machine
input is routed to the listening circuit via MCO(1)-1/2. When the key
is thrown to MACHINE OUT, relay MCO(1) is energised.

Relay MCO (1) operates

MCO(1)-1/2 transfer the machine output to the listening circuit,
in place of the machine input.

When a LINE pushbutton, e.g«, K1(L), is pressed, the corresponding
relay, I(1) is energised in series with the high-speed common 'line
release’ relay LR, which operates first, and releases any previously
operated L relaye.

Relay L (1) operates

L(1)-1/2 prepare a circuit from the selected outgoing line
monitoring point to the loudspeaker and P.P.M. via
an 8-dB pad and normally-open contacts IMCO(1)-1/2.

L(1)-3 1lights an indicator—lamp

L(1)-4 holds in relay L(1) via LR-1 when K1(L) is released
and. relay LR de—operates.
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When the comprehensive-—checking key is set to LINE OUT, relay
IMCO(1) is energised.

Relay LMCO (1) operates

IMC0(1)-1/2 connect the outgoing line monitoring point
through to the desk loudspeaker and P.P.M.

circult.

9.3.3 LISTENING ROOM 5

The loudspeaker listening circuit for this room is shown near
the top left-hand corner of Fig. 7. The monitor selection controls
provided comprise a series of pushbuttons together with two lever—
keys. One key is used for change—over purposes to switch between
the LOCAL MON. SEL. pushbuttons, the local HV/7 OUT and an H18 MON,
SEL. key. The H18 MON. SEL. key itself connects the listening room
loudspeaker to the control—-desk monitoring circultsy its three posi-
tions are therefore labelled LINE OUT, INC. PROG. and MACHINE OUT,
in agreement with the labelling of H18 control-desk comprehensive-

checking keys.

In the TOCAL MON. SEL. condition of the change—over key, there
is pushbutton access to the outputs of individual machines via relays
M(14A) to M(12A) and MCO(3). Pushbuttons K1 to K12 give access to
machines 1 to 12 by operating M(1A) to M(12A) with MCO(3) unoperated.
Buttons K13 to K16 give access to machines 13 to 16 wvia M(1A) to M(44)

with MCO(3) operated.

Pressing one of the first 12 machine buttons, e.g., K1, energises
the corresponding machine relay, M(14), in series with high—speed
'‘machine release' relay MRA, which operates firsty and fulfils the
same purpose as machine release relay MR« (Section 9.3.2.) The key
contacts also break the holding circuit of MCO(3), which releases if

already operated.

Relay M (1A) operates

M(lA)—1/2 connect machine 1 output to the listening circuit
via non-operated contacts MCO(3)-1/2.

M(1A)-3/4 prepare machine 13 output circuit up to the ‘'make!
side of MCO(3)-1/2, at which point the circuit is

broken.
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M(1A)-5 1lights the MACHINE 1 indicator-lamp via non—
operated contact MCO(3)-3.

M(1A)-6  holds in relay M(1A) via MRA-1 when K1 is
released and MRA de—operates.

Pressing one of the buttons for machines 13 to 16, e.g., K16,
energises relay MCO(3), and also M(4A), in series with MRA which
operates first as before.

Relay MCO (3) operates

MC0(3)-1/2 prepare a path from the outputs of machines 13
to 16 to the listening circuit.

MCO(3)-3 b?eaks the MACHINE 4 indicator-lamp circuit via
M(44)-5.

MCO(3)-4 Prepares the MACHINE 16 indicator—lamp circuit up
to M(44)-5.

Relay M (4A) operates

M(4A)-1/2 connect machine 4 output to MCO(3)—1/2, at which
point the circuit is broken.

M(44)-3/4 connect machine 16 output to the listening circuit
via McO(3)-1/2,

M(4A)—5 completes MACHINE 16 indicator-lamp circuit, previously
prepared by MCO(3)-4, and thus lights the lamp.

M(44)-6 holds in relay M(4A) via MRA-1 when K16 is released and
MRA de-operates.

Throwing the monitor change—over key from LOCAL MON. SEL. to H18
MON. SEL. operates relay LMGO(3), whose contacts TMCO(3)-1/2 connect
listening room 5 loudspeaker to H18 control-desk monitor-selector cir-
cuit instead of to the listening—room local-selector system.

The key in the listening room labelled H18 MON. SEL. is arranged
to operate by means of relays MCO(2) and IMCO(2), which select the
required monitoring circuit in H18 itself. When the key is set to
INC. PROG., neither of the relays is energised, and the machine-input
monitoring circuit is selected via non-operated contacts LMCO(Z)—l/Z
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and MCO(2)-1/2.  When the key is set to MACHINE OUT, relay MCO(2)
operates, and MEO(2)—1/2 change over to select the machine output
monitoring circuit. With the key on LINE OUT, relay ILMCO(2)
operates, and LMEO(2)—1/2 changing over select the monitoring
circuit for outgoing lines.

9.3.4 LISTENING ROOM 6

The equipment of this room comprises a loudspeaker listening
circuit, together with machine-output selector pushbuttons, an HT/?
and a single change—over key. One position of the key gives access
to the machine output selected by the push-buttons via 'machine’
relays M(13A) to M(24A), and relay MCO(4). The other key position
connects the output of the local HV/7.

The circuits of the 12 machine relays are similar to those of
the corresponding relays used in listening room 5. (Section 9.3.3.)
Relay MCO(4) performs the same functions as relay MCO(3). The
‘machine release' relay MRB has the same function as relay MR (Section
9.3.2) and relay MRA (Section 9+3.3).

There is no access to H18 control-desk monitoring circuit, except
by overplugging the normalled circuits at the jackfield on H18 appara-
tus bay.

9.4 ‘START’ CIRCUIT (FIG. 8)

9.4.1 GENERAL

The START circult uses pin 9. When a machine is linked to a
control room line, the starting circuit is not extended, but is picked
up at the control desk and brought out to a LOCAL START key. When a
machine is linked to a studio, the machine starting circuit is controlled
from the studio by a START RECORD or START REPLAY key.

9.4.2 MACHINE °REMOTE’ SWITCH

To make control from H18 desk or a studio possible, the REMOTE
switch on the machine must be closed. Closing the switch provides
an earth whichi~-

(a) Prepares the START RECORD, START REPLAY and OFF circuits.

(b) Breaks the buzzer circuit. (Not at present in use.)
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(¢c) Operates lime cut—off relay ICO, whose contacts
LC0-1/2 open. (Fig. 6, Sectlon 9.2.2.)

(d) Operates RZ, which in turn applies an earth to the
REMOTE lamp circuit (Section 9.5) and makes the
tone—switching circuit (Section 9.7) inoperative.

A further contact of RZ disables the buzzer circuit.

9.4.3 REC./REP. KEY

A REC./REP. key for each machine is provided on the distribution
bay. This key, when operated to RECORD, prepares the switching
circuits for recording. When the key is not operated, the switching
circuits are prepared for reproduction. Throwing the key:-

1. Prepares a circuit from pin 9 of the MACHINE socket to
operate relay RS,

24 Lights a red indicator-lamp for the key.

3« Applies an earth to pin 15 of the MACHINE socket which
operates an H18 RECORD lamp relay on a wall-mounted
signal-lamp relay (S.L.R.) unit if the machine is
plugged to control room, and also, if the machine is
plugged to a studio, energises relay RC.

If relay RC operateas (i.e., machine plugged to studio)

BC-1 connects relay RL on the distribution bay to the
studio START RECORD key instead of to the studio
START REPLAY key.

RC-2 operates in the REMOTE lamp cirocuit. (Section 9.5.)

BC-3 Dbrings up the STUDIO RECORD lamp relay for the machine.

9.4.4 LOCAL START FROM CONTROL DESK

Moving a LOCAL START key on H18 control desk from OFF to RUN puts
an earth on pin 9 of the CONTROL ROOM LINE socket concerned, and on
pin 9 of the MACHINE socket to which it is linked. The circuit from
pin 9 goes via the REC./REP. key for the machine to relay BS or RP,
according to the position of the key. The further sides of the
windings of both relays are taken to battery.
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(a)  RECORD CONDITION

With the REC./REP. key operated to RECORD, operating the LOCAL
START key on H18 desk to RUN energises relay RS.

Relay RS operates

BS-1 extends an earth from the machine REMOTE switch (if
operated) to the START RECORD circuit of the machine,
thus preparing the machine for recording.

R3—-2 similarly extends an earth to the machine START REPLAY
circuit, so preparing the machine for reproduction as
well as recording.

RS—-3 earths the OFF circuit and starts the machine.

RS—4 relea?es line cut~off relay IGO. (Sections 9.2,2 and
9¢444(D).)

BS-5 energises the BRL relay at the machine positiona

Machine-position RL relay operates

BRI~1 1lights a red START lamp at the machine position.
RI—2 opens in the buzzer circuit. (Not in use.)
RI—~3 disables relay ST.

Rl~4 Ybreaks the START RECORD and START REPLAY circuits to
the machine. (The machine internal circuits, once
operated, are self-holding, until RS—3 opens and
switches the machine OFF.)

(b)  REPLAY CONDITION

If the REC./REP- key is not operated, operating the LOGAL START
key on H18 desk to RUN energises relay RP.

Relay RP operates

RP-1 prepares the machine for reproduction.

RP-2 earths the OFF circuit and starts the machine.
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RP-3 opens and releases line cut—off relay ILCO after
a short delay controlled by an adjustable RC circuit.
The purpose of relay IL0 and the object of the delay
are explained in Section 9.2.2.

RP-4 energises relay RL at machine position. This relay
operates as just described in (a).

9.4.5 REMOTE START FROM STUDIO

When a machine 1s conmnected to a studioy the machine—position
starting circuits described in Section 9.4.4 under (a) and (b) are
operated by an earth obtained via RL~1 on the distribution bay; the
RECORD or REPLAY condition as required is pre-—selected by the REC./
REP. key.

(a) RECORD CONDITION

With the REO./REP. key on RECORD, relay BC is operated and RC-1
changing over connects the studio START RECORD key to relay RL on
the distribution bay. Throwlng the studio key then energises this
RL relayj; further contacts of the key switch on the studio red light
via the studio RL relay.

Distribution-bay RL relay operates

RI~1 applies an earth to pin 9 of the STUDIO socket, and
hence via the MACHINE socket to the starting circuit,
as described in Section 9.4.4.(a).

RI~2 operates the STUDIO START lamp relay in H18.

(b) REPLAY CONDITION

If the BEG./?EP« key is not operated, the REPLAY condition obtains.
Non—-operated contact RC—1 connects the studio START REPLAY key to relay
RL: on the distribution baye. Throwing the studio key energlses this
relay.

Distribution-bay RL relay operates

RI~1 applies an earth via pin 9 and the REG./?EP. key to
the starting circuit, as described in Section 9«4+4(b).

RL-2 operates the STUDIO START relay in H18.
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9.5 ‘REMOTE’ INDICATOR CIRCUIT (FIG. 8)

The REMOTE indicator—lamp circuit is wired via pin 10 of the
15-way sockets, Closing the REMOTE switch on the recorder energises
RZ, making RZ-2 put an earth on pin 10 of the MACHINE socket.

Tf a MACHINE and a CONTROL ROOM LINE socket are linked, the
earth from RZ-2 lights an indicator—lamp on H18 control desk and also
operates a wall-mounted H18 REMOTE relay and lamp,

If a MACHINE and a STUDIO socket are linked, the earth from RZ-2
lights the REMOTE RECORD or REMOTE RBREPLAY indicator-lamp in the studio
via contact BC—-2 of relay RC, which is controlled by the appropriate
REC./REP. key as explained in Section 9.4«3. The earth reaching pin
1Q of the STUDIO socket also operates a wall-mounted STUDIO HEMOTE

relay and lamp in Hi8.

9.6 ‘READY’ LAMP CIRCUIT (FIG. 8)

The READY lamp circuit in channel H18 is similar in principle
to those in channels CTR1 and CTR2. (Section 5.10.) The detalls
of the arrangement can be seen from Fig. 8.

9.7 TONE SWITCHING CIRCUIT (FIG. 8)

The operating circuit of tone switching relay ST is via the SEND
TONE key at the machine position and RZ-3 and RI~3. These contacts
open and disable the circuit when the machine REMOTE switch is closed
or a red START 1ight is on. (Sections 9.4.2 and 9«4.4(a)«)

If the machine REMOTE switch is open, and neither the H18 START
lamp nor the STUDIO START lamp is on, throwing the SEND TONE key
energlses relay ST.

Relay ST operates

ST-1/2 ?witch the machine input from recording line to ITO/1.
Fig. 6.)

ST-3/4 switch the reproducing line from machine output to ITO/1.

Tone from the ITO/1 is applied to the machine input at —8 4B and
is sent to line at zero level.
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9.8 TELEPHONE CIRCUIT (FIG. 9)

H18 telephone circuit is broadly similar to that of CTR2 (Fig.
5), but without the complications of control-room automatic switching.
Calling lamps are provided on the wall-mounted fS.L.R.' unit, as well
as at the control desk and machine positions. All such lamps are
cancelled by answering a call from elther the desk or a machine posi-
tion, the desk having a SPEAK/RING key for each incoming telephone line.
A buzzer, with interrupter circuit (Fig. RX2.29), is also provided.

The machine position telephone is connected to the control-room
or studio line via pins 3 and 4 of the 15-way sockets on the distribu—
tion bay. Pin 14 extends the calling-lamp cancel circult from the
desk to the machine position.

The general arrangement is shown in Fig. 9. Self-holding relay
MT lights a white calling lamp at the machine position, while relay
RT1, also self-holding, lights the white calling lamp provided on the
S.L.R. unit for the particular incoming linej further contacts of RT1
light the corresponding control—-desk calling lamp and supply an earth
to operate the buzzer interrupter circuit comprising thermal relays T1
and T2. (Section 845.24)

9.9 USE OF ‘LISTEN’ SOCKETS

Recording or reproduction on two machines in parallel may be
carried out if necessary via the machine LISTEN sockets. Since the
input impedance of the machines is high, on recording there is no loss
of level. The output impedance of a machine is, however, only 600 ohms,
and on reproduction there is a 3-dB loss when two machines are paralleled.

The REP. LINE CUT key (Section 9.2.2, Fig. 8) allows the outgoing
reproducing c¢ircult of one of the machines to be cut off when two
machines are commected together via their LISTEN sockets for parallel
recording.
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MODIFICATIONS UNDER SCHEME B

Scheme B covers the introduction of new equipment in studio and
control room areas. The new equipment includes provision for cen-—
tralised source and destination switching by means of numbered punch-
ing keys controlling motor-driven uniselectors. These selectors
switch not only the music lines, but also the assoclated 'services',
a term denoting lamp and buzzer signalling and telephone circuits.

When Scheme B comes into operation at any studio premises, all
the lines between the recording area and the control room and studios
are re-—routed via the selsctor multiples. The circuit arrangements
for the various 'services' (in particular, the telephones) must there-
fore be modified slightly in conformity with the requirements of the
new method of selection.

As the installation at Bush House of CTR2 took place at the same
time as the application of 8cheme B, this room from the first incorpor-
ated the revised slgnalling and telephone systems, whereas CTR1 required
modification.

The application of Scheme B to Broadcasting House London will
similarly be accompanied by circuit changes affecting the provision
of 'services' in H12 and H18.

G.H. 0159
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LOCATION TABLE: FIG. 1

CONTACT LoC
AT-1/2 c2
c14
AT-3/4 E2
El4
BT-1/2 D2
D15
BT-3/4 E2
E15
1Lco-1/2 c1i
c13
IMCO-1/4 712
1MC0-3/6 11
MeCc-3 /6 79
MM-3/6 710
0G0-1/2 RS

CONTACT LoC
R600.1-1/2 03
R600.2-1/2 P15

RC-1/2 E10

RC-3/4 El1

BC-5/6 F13

RC2-1/2 N7

RG2-3/4 06

RT-1/2 H9

RT-3 /4 F11

RT-5/6 E12

ST-1/2 c2

c15

ST-3/4 F2

F14

ST-5/6 Bl

E13

Facing Fig. 1
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LOCATION TABLE: FIG. 2
RELAY LOC. CONTACT LOC. CONTACT LoC
AT F2 AT-5 H5 RP-2 H6
F13 H17 H1T
BT G2 AT-6 G3 RP-3 @3
G13 G14 615
GC X12 6C-1 x13 RP-4 D3
Go 712 6G-2 Y12 D15
1COo F4 Go-2 X8 RP-5 E5
16 G0-3 X13 E16
0G0 9 G0—4 Y6 RR-1 HS
RC J10 RC2—4 P10 H16
RC2 P11 RC2-5 P3 RR-2 H
READY X4 RC2-6 P4 Hi6
K16 RI—1 H5 RS-1 F2
RL a6 H17 F14
G18 RL—2 D7 RS-2 H6
R,L. K4 D18 H18
K16 RI-3 H3 RS-3 D3
RM P10 Hi4 D14
RO X8 RM-1 19 RS—4 D4
RP 61 P3 D16
G12 RM-2 D11 RZ~1 H3
RR G4 P3 Hi4
G15 RO-1 Yi1 RZ~-2 H5
RS G1 RO-2 V5 H17
G13 RP-1 F3 RZ-3 F6
RT D11 Fi5 F18
RZ F6 RZ~4 E4
F17 El5
R600.1 X6
R600.2 17
ST F2
F14
TB ST

Facing Fig. 2
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COMPONENT TABLE: FIG. 4

INSTRUCTION RX.2

conp Loc TYPE e
c1 C5 350 7V tubular

c2 C4 25 V electrolytic
Cc3 cT 25 V electrolytic
C4 E3 250 V tubular

C5 B6 250 V tubular

cé E2 350 V tubular

CT E5 350 V tubular

c8 G7 350 V tubular

€9 H5 350 ¥V tubular

c10 J5 35Q V tubular

cili M7 350 T tubular

ci12 M3 350 V¥ tubular

c13 M6 350 V tubular

C14 N4 25 V electrolytic
c15 N7 25 V electrolytic
c16 Ql 350 V electrolytic
Cc17 R1 450 V electrolytic
c18 N8 350 V tubular

c19 N8 350 V‘tubﬁlar

c20 Hi 350 ¥V electrolytic
L1 R1 HC 111

Pl E3 log pot

P2 ET log pot

P3 G5 lin pot

P4 H5 lin pot




INSTRUCTION RX.2

Table: Fig. 4

ow | e o e
R1 BT Q25 W +20
R2 cé6 025 W +20
R3 CT7 Q25 W +20
R4 D1 0.25 W +20
B5 D5 0.25 W +20
R6 D5 0-25 W +20
R7 D4 0«25 W +10
RS D7 0-25 W +10
R9 D1 0:25 W 420
R10 E5 0«25 W +20
R11 F3 Q25 W +20
R12 F7 025 W +20
R13 HT 0-25 W +20
R14 J6 Qe25 W +20
R15 X2 025 W +5
R16 X7 025 W +10
R17 L2 025 W +5
R18 L6 0«25 W +5
R19 L6 025 W +20
R20 N3 Q25 W +5
R21 N4 2 Www 5
R22 N6 0:25 W 45
R23 NT 2 Www +5
R24 08 0425 W +5
R25 08 0«25 W +5
R26 Ni 025 W +10



-3 = INSTRUCTION RX.2
Table: Fig., 4
COMP LoOC TYPE gg’ﬁ“ﬁ%
R27 03 025 W +20
R28 06 Q.25 W +20
R29 P2 025 W +20
R30 P3 025 W +20
R31 P5 Q0«25 W +20
R32 P6 0«25 W +20
R33 X6 Q.25 W 45
T1 B3
2 U HC 112
™ T4 HC 113
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INSTRUCTION RX.2

LOCATION TABLE:

RELAY LoC

L R5

(%) 5
(1c) T11
MT a1
G10

P P8
RL S11

TH Q7

TLC A4
A10

iy P7

FIG. 5
CONTACT LoC
I~1 U
(L)-1 U5
-2 Q5
(Ic)-1 T4
(1¢)-2 T6
MT-1 F2
G9
P-1 Q7
P-2 R8
RL-1 QL0
RL-2 P10
TLC-1 D5
D8
TH-1 Q7
TT-1 R11
PT—2 R9

Facing Fig. 5
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INSTRUCTION RX.2

LOCATION TABLE: FIG. 7
RELAY LoC CONTACT LOC CONTACT LOC
L(1) R9 L(1)-1/2 R2 M(134)-3/4 F2
L.(24) 09 L(1)-3 T8 M(13A)-5 B6
IMcO(1) 011 L{1)-4 R8 M(134)-6 G6
IMCcO(2) El1l L(24)-1/2 Q2 M(24)-1/2 02
IMCO(3) P12 L(24)-3 T8 M(24)-3/4 E2
LR P8 L(24)-4 P9 M(24)-5 5
M(1) R6 Mco(1)-1/2 R4 M(24)-6 P6
M(14) Hi0 Mco(2)-1/2 N4 M(24A)-1/2 G2
M(124) X10 eo(3)-1/2 | my M(24A)-3/4 E2
M(134) G7 LR-1 S8 M(24A)-5 B6
M(24) 06 M(1)-1/2 P2 M(244)-6 X6
M(244) L7 M(1)-3/4 02 Mco(1)-1/2 R3
McO(1) 011 u(1)-5 T6 Mco(2)-1/2 N3
Meo(2) B12 M(1)-6 R7 uco(3)-1/2 )
Mco(3) B9 M(1A)-1/2 L2 Mco(3)-3 E9
Mco(4) BS M(14)-3/4 K2 MCO (3 )-4 E9
MR P5 M(14)-5 E10 Mco(4)-1/2 H3
MRA X8 M(1A)-6 G9 MCO(4)-3 D5
MRB K5 M(124)-1/2 X2 MCO(4)-4 D6
M(124)-3/4 J2 MR-1 S5
M(124)-5 B10 MRA-1 G8
M(12A)-6 K9 MRB-1 F1
M(134)-1/2 H2

Facing 'Fig. 7
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INSTRUCTION RX.2

LOCATION TABLE: FIG. 8

RELAY LOC
RC G6
RL H6

M10
R6
RP R3
RR R6
RS R2
RZ S8
ST N6
1CO S7
STUDIO
RECORD Rl
STUDIO
REMOTE Ql
STUDIO
START S1
H18
RECORD T1
H18
REMOTE T1
H18
START Ul

CONTACT LOC
RC-1 HT
RC-2 G7
RC-3 J3
RL-1 HY
M10
T10
RL~2 J4
S5
RI~3 Q7
RL—4 3
RP-1 T4
RP-2 T5
RP-3 T6
RP-4 Q5
RR-1 510
RR-2 R8
RS-1 T3
RS-2 T3
RS-3 T5
R3-4 7
RS-5 Q5
RZ-1 T6
RZ~2 P8
RZ-3 Qb6

Facing Fig. 8
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INSTRUCTION RX.2

LOCATION TABLE: FIG. 9

RELAY LoC
MT1 Q4
RD Q7
RT1 p2
T1 J3
T2 J6

CONTACT LOC
WT1-1 U
MT1-2 R4
RD-1 R8
RDA-1 R7
RT1-1 P3
RT1-2 QL
RT1-3 Q1
RT1~4 R2
T1-1(TH) J3
T1-2 K3
T2-1(TH) H5
T2-2 K4

Facing Fig. 9
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INSTRUCTION RX.2

COMPONENT TABLE: FIG.10
cowp Loc TYPE o Ay
Bl c7 S.T.C. Brimistor C23 +1
c1 B6 T.C.C. CSM20N +1
c2 A3 T.C.C. CSM20N +1
3 c6 T.C.C. SCE70B/PVC +50 —-20
C4 C4 T.C.C. CP32N/PVC +25
Cc5 c3 Hunt B815 +20
cé D4 Plessey CE808/1 +50 =20
c7 B4 T.C.C. CP37N/PVC +20
c8 P6 T.C.C. SCE70B/PVC +50 =20
¢9 G5 T.C.C. CP37N/PVC +20
c10 H5 T.C.C. CP37N/PVC +20
c11 G8 Plessey CE911/1 +50 -20
L1 Cc3 S/17H
12 G8 S/17H
R1 A6 Erie 108 +1
R2 A4 Erie 108 +1
R3 B5 Erie 16 +10
R4 B6 Erie 109 +2
R5 B3 Brie 9 +10
R6 (W Erie 9 +10
R7 D7 Erie 9 +10
R8 F6 Erie 109 +2
R9 E5
R10 ES Erie 109 +2




INSTRUCTION RX.2

Table: Fig. 10
COMP Loc TYPE TOLERANCE
R11 a6 Erie +10
R12 F3 Erie 9 10
R13 J3 Erie 9 +10
R14 X3 Erie 109 +2
R15 X2 Brie 109 +2
R16 L4 Erie 9 +10
R17 X3 Erie 109 42
R18 I3 Brie 109 +2
R19 K2 Brie 109 +2
R20 L2 Erie 109 42
R21 H2 Erie 109 42
R22 02 Erie 109 +2
R23 03 Erie 109 +2
R24 P2 Erie 109 42
R25 Q2 Erie 109 +2
R26 QA Erie 109 42
R27 R3 Erie 109 +2
R28 S3 Erie 109 +2
R29 R3 Painton P406 +1
R30 06 Erie 109 *2
R31 05 Erie 109 +2
R32 H6 Erie 109 +2
R33 06 Erie 109 +2
R34 P6 Erie 108 +2
R35 09 Erie 109 +2
R36 08 BErie 109 +2
R37 H9 Erie 109 42



INSTRUCTION RX.2
Table: Fig. 10

COMP LoC TYPE ;gg“gﬁ
R38 08 Erie 109 +2
R39 M8 +10
RAO M8 Erie 109 +2
R41 Ji Erie 9 +10
R42 E4 Erie 9 +10
R43 Cc5 Erie 16 +10
R44 S2 Erie 109 +2
RAS ™ Brie 109 +2
R46 F9 Painton P406 +1
SW A c8 N.S.F. 8373/B145

SW B K1 N.S.F. ‘DM’ (S)

SW C 02 N,S.F,. "TL2t (S)

SW D Q2 N.S.F. T2t (S)

SW E R2 N.S.F. "TL2Y (S)

SWF P5 Painton 310211

SW G 07 N,S.F. 763 (S)

TH 1 D5 A5412/100

TH 2 B4 A2541/100

TR 1 H AL/35 RA

TR 2 H6 AL/45 sA

TR 3 T2 11/106 SA

TR 4 D8 M202 A



RX2

=4
S g :
- ] 2w
L 2.8 a “m S ®
w F O
> ~
3 L 3 T
e £
v 3 o
" 5
z . e
" 2 = g z
2 < < - m_ - Sw
B e [pse [hdjs [he ]
« ‘ .
o
009
_th_g ”©y
a .5.“4 on m W
-
,__ wtrts [ 0
.I?%l“wz T 3w
d ] i nwnw w2 3.
o as¥ 3z ||y | e
S Ab A- “ 3}
_ 2y <« ol < 4
|f--L.-- =
z Juen
z 3 P
3 LI =
vy ©
t e "t
r<>¢>¢>< —
631 P
o
=
-
(o =
2
<t
. -
-
5
172
o
- =
(72
i
-
. =
=
-
<C
-
v =
a
o
=
A2 o=
" WWv L
13 =
=
?
| W w
]
o mu
v
- w
Q
Sggd 2z
WU
v z CHg
52 a>d
! : ]
s i
<-<><><>< A @ M%.
w sy w
-‘
> ey -~
g . Blr & : 2
[ 4 w
oggn 10 o 2 @
) ——ww Y S E 2 Raf
o
~ m - w  J ~ « ]
m4 ‘uojsedodior) ay3 jo
Mmm uoissjwJiad uanIMm Y3 InoY3m w.oj Aue uj 3ued pdiya e
mm 03 pasosip Jo padnposdas 3q J0u Aew pue uonesodion
-4 3upseopeoug ysnpug ay3 Jo A1adoud ays sy Sumedp sy







