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specification 
ref: 5315\~ 

STANDARD CONSOLE 5315\A 

Inpu t Channe L; 


Mic and line inputs , selected by sensitivity switches on 

channel amplifiers. 

Channel amplifiers - 33114, 33115 or 33117, depending on 
complexity of e~ualisation required. 

Horizontal P.~ G. faders. ~ 

Swi tching 
output::-. 

to 4 groups via stereo par. pot, and to 2 mainl(;/~~ (
,.J 

Swi tching to ·1 auxiliary groups via individual level /c 2.f'! trols\ 
and pre/off/post switches. . , ~~-y 

Cut button wi~h l.e.d. (red when cut). 

Solo button with l.e.d. (green when routed to solo bus). 


Pre fader insertions, between channel amplifier and 33726A 
swi tchir.g uni ~;. 

Groups 

4-0ff with P.& G. faders, having a solo feed on the overpress 
switch. 

Post-fade ins~rtions. 

2'1' Mixdown 

Swltched [;wo-.;r:.tck reduction from groups or 4'1' tape via 
individual le~el controls. 

2-0ff P.& G. faders control the level from the output busses. 

Post-fadE: insl~rtions. 



Meters 

2-0ff ~eters switchable 2T output, grcups 1/2, tape 1/2, patch. 

2-0ff me t:ers swi tchuble 2'1' ou tpu t, groups, tape, auxiliary 
groups, :3010. 

I-Off mono meter (optional) from mono output post-fade. 

Talkback 

Microphone, amplifier + 4 keys: 1. Groups/Aux 1-4. 
2. Aux 1 I . Aux 2. 
3. Auk 3 1 Aux 4. 
4. Ext.l 1 Ext.2. 

Solo 

Simple solo group fed from switching units (post-fade, pre-cut) 
and from fader overpress (pre-f~de). 

Console loudspeaker for monitoring of solo group via rotary 
fader and pre-fade insertion. 

Console loudspeaker is muted during talkback conditions. 

Oscillator 

5 Switch~d frequencies, with switching to groups, 2T outputs, 
or patch. 

Input Selectors 

These en.~ble any channel line input to be selected fr6m ' ~ ! 
sources. Available in pairs, with spare for source _ d~signation. 

'l'runsmit-Hehearse Key 

Hcd and )~rccn 1.e.d. indication of transmit or rehear~e status 
of con:..;ole, :J:j :;<.;lecLed by key:..;wltch. 

In "transmit" mode, oscillator to groups, oscillator to 2T 
outputs, talkback to groups, tape to 2'£ outputs, and S.L.S. 
operation are not permitted. 

One pole of the key is brought out on a rear multi-pin 
connector. 

3 



5315 	LEVEL SETTING PROCEDURES 

CHANNEL AND OUTPUT AMPL I F I ER LEVEL SETT I NG PROCEDURE 

l. 	 Set all channel faders to the "0" position. 

Set the group and main output faders to the "0" position. 

Turn the master auxilliary level controls fully on in the clockwise direction. 

Set all the channel input selectors to LINE input and set the gain controls to 

the "0" position. 


(N.B. 	 DO NOT TOUCH ANY OF THESE FADERS OR CONTROLS AGAIN DURING 
LEVEL SETT ING). 

In all 	level setting procedures a low distortion 1KHz sine wave is used. 

2. 	 Insert an input level of OdBu into the line input of channell. 

3. 	 Measure the "FEED ON" level to the main 0l p1 bus barfrom chan. 1 (the feed on 
level is measured either at the output pins of the chan. switching module or where 
the white cable from the switching module socket is connected to the bus feed on 
I~ esistor). Adjust the preset potentiometer i n chan. 1 switching module until the 
feed on level corresponds to the level shown by the chart on the wiring diagram. 
A I so check that the ma in olp 1 "BUS LEVEL" corresponds to the leve I shown by 
the chart. (The bus leve I can be measured at the red pins connected to the bus bar~). 
Deselect chan. 1 to main 0 / p1. 

4. 	 Route chan.1 to each output INDIVIDUALLY by selecting the appropriate sw i tch 
on 	chan.1 switching module and ensure that the feed on and bus levels are correct 
for each output respective Iy. 

5. 	 Measure the signal level at MA IN 1 output. Reselect chan. 1 to main 0 l p1 and adjust 

the pre-set resistor in the MAIN 0 l p1 Bus Amplifier (accessible from the front of 

the module) unti I the output signal is OdBu. 

Deselect chan.1 to main 0l p1 switch 


6. 	 Repeat procedure (5) for main 0 / p2, groups 1-4, aux 1-4 and solo outputs by 

selecting each ol p individually and measuring the signal at the respective a l p. 


(NOTE:- The solo signal level is measured at the SOLO INSERTION POSITION). 
- 1/ .', 

7. 	 Insert an input level of OdBu into channel 2 line input. Route chan.2 to main 0/p1. 
Measure the signal level at the output of main 0 / p1. 
Adjust the pre-set level control in chan.2 switching module until main 0 l p1 level 
is OdBu. 
Deselect chan 2 to main ol pl switch. 

8. 	 Repeat procedure (7) for the remaining channels selecting each in turn to main 0 Ip 1. 

1. 	 (':nnt ... . . . 



(5315 	Level Setting procedures Cont) 

OSCILLATOR LEVEL SETTING PROCEDURE 

9. 	 Measure the signal level at the oscillator output (marked "OSC" on the jackfield). 

Ensure the osci Ilator to output switch is in the osc to patch position. 

Select the osc frequency qmtrol to 1.KHz and turn the osc level until a signal level 

of OdBu is obtained at the osc output. 


10. 	 Measure the signal at the main 1 o / p and select the osc to output switch to the main 
pos i ti on. 
Adjust the oscillator to main preset potentiometer (situated at the rear of the console) 
until an output level of OdBu is measured at the main 1 o/p. 

11. 	 Measure the signa I at the group 1 output. 
Select the oscillator to output switch to the group position. 
Adjust the oscillator to group (osc to 4T) preset potentiometer (situated at the rear 
of the console) unti I an output level of OdBu is measured at the group 1 output. 

Selecl the osc to output switch to the centre of 'osc to patch' position. Turn the osc 
level control fully anti-clockwise toits minimum level position and select the osc 
frequency control to the off position. 

MONITOR DIM LEVEL SETTING PROCEDURE 

12. 	 Select the monitor loudspeaker selection switches such that the monitor outputs 
are switched to measure the 4T tape replay signals (Select the switch marked Tape 
on the monitor selection switch panel). 

13. 	 I nsert an input level of OdBu into tape replay input. 
Measure the output signal level at the monitor loudspeaker output. 
(note this is the normal monitor signal level). 
Select the monitor Dim switch. 
Adjust the monitor 1 dim preset potentiometer (situated at the rear of the console) 
until the signal level is 20dBu lower than the normal monitor working level. 
Deselect the monitor dim switch. 

14. 	 Repeat procedure (13) for monitor o / p's 2,3 and 4 using the respective tape relay 
inputs and monitor dim preset potentiometers. 

N.B. The monitor dim control level is set during manufacture to 20dBu below 
normal working level. This can be adjusted to suit customer requirements. 
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The two direct inputs enter da connector 10 on ::he rear panel. Tnput 1 
is on cable 1-.J53 and input 2 on cable 1'<54 as shol\'n on the tabulated cable 
information on ECl0499, sheet 2. The 2 input transformers <Ire mounted on 
a panel accessiblt~ frolTl the rear of the channel section nearest the monitor, 
or by removal of ~he top-wood. A similar panel in the monitor section 
carries the plug-in amplifiers Al and A2. The u'lhalanced signals at the 
secondaries of th,~ transformers T1 ar.d T2 are ta ,en via the level control 
potentiometer RVI and RV2 to the inputs of the plug-in amplifier. Each 
amplifier output is then selected to the fOllr gr)up bus hars by the Rroups 
of four pushbuttO:1S 51-54 and 55-58. 
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GROUP OUTPUTS 
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L)h'ER LEFT-H.AJ'.JD SECTION OF FACILITIES P.AJ'.JEL 

The four group output amplifiers are located on t,,·o BM89/B boards. The boards 

(Nos ~ &4) are lJcated on the panel in the channel section (accessible at rear 

of console on removing the second panel from the left). The group signal from 
patch is taken to monitoring and meter selection before passing to the output 
amplifier forming part of the BA489 board. Each output is provided with a level 
control Rl2-l5. mOClnted in a group in the lO\ver left hand corner of the facilities 
panel. Above eacll level control is a pair of pushbutton switches S32-S33 etc for 
distributing the Clutputs between the two groups (OPI and 2). Relay RLC in each of 
the four outputs routes the signal through in the de-energised state. When relay 
C is engergised on pressing the 4T tape button on the meter control panel, the tape 
outputs 1-4 are s.lbstituted for the group outputs. 

A separate group output only is wired to the output connector via the jackfield 

insertion shown in detail on the circuit diagram. 


OUTPUT 1E.~MINATI0Il1S 

1 OIP 1. 

~.-

~-----¢ 

OUTPUT IN~ 

rI at OUTPUT I w-------l..-----p .. +dBu . 

MON & METER 

MONO OIP 
opnoN( IF 
~1""F.: D) 

The group and main outputs are fitted with inte~nal terminating resi~tors 
(620 ohms on Group Insertion and 680 ohms on ~Ialn Output:) at the PaInton 
output connector. It is desired to operate the Console Into an external 
620 ohm load, the internal terminations should be removed. 
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TALKBACK 

) 


~3ltlS" 

!./to 0 

541 

.sit!. 

~~ 

-

0 

0 

0

0 

0 

0 

----~~ AUX 1-4 

___~~ AU)!: I 

---------. AUy.2. 

----.~ AV\!3 

-----R/ I 
TS.OUTPUT 

o ~l. 

All talkback keys dim monitor via RlA, and mute CLS via RLB. ) 

The talkhack amplifier ~341S is mour.ted in the ro\oi of modules ahove the monitor 
and facilities panel. The as!'ociatcd level control RV~) is mounted helow the 
n,icl'ophone alld 3cljacent to the Direct Inputs Con1 rol. Two' outputs from the 
ampl i fier (halanced and unhalanced) are routed t(' four keys\vi tches 540-543, 
mounted adjal:ent to the output faders. The 'GrOt ps' key position is taken 
via the tran:;mi t/rehcarse s\oiitch S:)O so that the talkhack signal can only 
reach the grmlp outputs I .. hen the k.ey is in the n·hearse or standby modes. 
Other keys enable the signal to be routed to the auxiliary busses at any time. 

When talkbac:"- key S43 is operated, the talkhack :,ignal is routed to either of 
tl,'O external circuits via socket 2, pins 14, 18 and 22, or IS, 19 and 23. D.C 
control ",ire:; on pins 28 and .29, or pins 30 and ",1, are shorted under these 
conditions, and may be used for remote talkback·outinl;. 
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Monitoring of all outputs i~ ; carried out via th~ keyswitch SIS and the 3 rows 
of interlocking pushbuttons S16 - 521, 522 - S2~', and 59 - S14. The upper 
position of the keyswitch selects gne of the two direct inputs or the four 
auxiliary outputs for monitoring vramonitor oUlputs 1 and 2.-
With the key centred, outputs 1 and 2 take any ('·ne sel~cted source from the 
centre pushbutton ro"' i.e: ---, 

Output 1 
Output 2 
Groups 1, 2, 3, or 4 

Monitor Outputs 3 &4 are terminated both in the upper and centre positions 
of the keyswitch. 

When the key is down, selections are as follows:

')Output 1 ard to ;·10ni tor outputs 1 and 2-
Croups 1,2,3, and 4 to ~Ioni tor outputs ) , 2, .) and·4 
Tape ] ,2,3, and 4 to ~Ioni tor outputs J , 2, :) and 4 
Ext 1 input to ~Ioni tor outputs & 2 
Ext 2 input to ~loni tor outputs & 2 
Ext liPs 1 and 2* to Monitor outputs 1 and 2 
Solo output to ~10ni tor outputs 1 & 2 

*\Vi th both buttors depressed together, the external inputs form a stereo pair. 
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The level of all selected outputs is ~ontrolled by the rotary switched 
control RVII. Two cut buttons are provided to cut the monitor outputs 
in pairs. A single button DIM effects a 20 dB reduction of level at 
each monitor output. Note that the monitor outputs are also 'dimmed' 
by operation of any of the four Talkback keys. 

DDDDDBB 

t/ 10 ItJ IO~JJIO /.( 

T6 T'5T8 T7[0h]NIO,"(, tv I()(; /II IO~""01 8BB 
D D D D D D D


L- RLC ----l RLB L- RLA ---l L- RLD ---l 

TAPE CLS CUT MONITOR DIM AUTO SOLO 
,05C .-, .- MONITOR 01101 ---, 

4T O/P 4 3 2 I 

0 0 0 O · 0 0 

Transformers TS - T8 are mounted on the panel at the rear of the monitor 
section. The monitor dim relays are also on this panel. 
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SOLO M-1PL I F I ER AND CONSOLE LOUDSPEAKER, 
)OLO 

SOl.O 

IN!> 


nt. 

Rl8 r-------:-----, 

@o_ _o._o__. _o__ 

lonsoltCD CD L·S . 

8[3__0 ° ° 
LOWER LEn I=AOUTIES PANE.L 

The solo amplifier is located in the ~roup of nodules above the monitor and 
facilities panel. 

The level of the output from the solo amplifier to the ~udspeaker amplifier 
is controlled by the potentiometer RV8 located on the monitor and facilities 
panel. The output from the solo amplifier is taken to monitoring and 
metering and tl\en to the solo insertion connector (S~4) from which it returns 
via the contact 5 of RLB to the input of the 8I\ ?- 71 ampl i fier. ReI ay RLB is 
energised via the contacts of the talkback keys which mute the console 

\ loudspeaker when operated. 



r------< 

-----1 

I 

OSCiL:...ATOR 

a)p )
1 

, j j 
<:.R,OUP5 

'l.. ~ 4 

The oscillator mocule is mounted second from the right end of the ro~ of 
modules above the facilities panel. The frequency selection switch and the 
oscillator output level control RVl6 are mounted on the front panel of the 
unit. The output of the osciliator is taken to the keyswitch S44 mounted 
to the left of th( meter switch banks on the facilities panel. By means of 
this switch the sgnal may be switched to either the two main output groups 
or to the four groups. In t~e centre position the key routes the signal to ,
the output transf(lrmer T4 mounted on the panel arcessihle on removing the 
second panel from the left at: the rear of the console. Cahle P19 routes 
the signal to the output connector socket 10 as :;hown on sheet 2 of FCI0499. 
The two pre-set pctentiometel's RVl7 and RVl8 are located on the panel behind 
the monitor section. These presets are factory ad .iusted and should not 
require further attention. 

The transmit/rehearse key S3() located to thf~ rir,ilt of the main/groups k.ey 
prevents the routing of tone through to the outputs ,..hen on transmission. 
Part only of the functions of 530 arc shO\m. 



AUXILIARY OUTPUTS 

ALJ~ 
'1 .) 4 

AW-.1 IN5. 

I-----¢ )If-----.l-es 

MON & t.1f1E.R. 

A.ux 2-3 Similar 

6) S §-@
4 ~t:ud'D L.~.31 

MID L E ~T F.A C rI. rTIE. S Pit t.I E. L 

Provision i; made for routing ou~ four Auil1iary outputs derived from 
busbars to ·"hich all switching units are connected. Potentiometers 
RV3 - RV6 cnntrol the level of the auxiliary signals, which are 
routed via Jackfield insertions to the auxiliary outputs using the 
connectors and pin numbers as shown on the circuit diagram. 

The signal {rom the Aux 4 amplifier may also be used to feed the studio 
loudspeaker output via T3, S30 and RV7. 

The studio loudspeaker inse!"tion allows for othpr signals to be fed to the 
output, still under the control of RV7. 

~V6 AUY -1 It-JS. 

AUX 4 OUTPUT¢ rI>- ¢ 
-+ -4 dBl(. 

3~41.f r 

q; 
MON . &. METER 

RV7 
T~ 0 L.')/NS. 

~TUDIO l.S
¢ rJ our PVT 

oj.. 4 i:lBv.. 
f"A~T 

OF ~lO 
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MONO OUTPUT 


) 

bKI~ ~4~ 

f2f 01 ~ "v Iq 
T!~ 

MeNO OIP 
++d5u..@ @ 


-1 
~It bSl.{, BA ~,..qIF

fZI 01 

Ski} 

0 1413 

~14-
aAki4F plb Sef. SLS esC. 
MOND 

Th is provides a simultaneous mono output "rom the stereo main outputs 
(see under"Output Termination"), The option is located in the meter section, 
and is plugged into socket 1.; on the panel at the rear of the channel section 
nearest to the monitor, 

Signals from the main output 33415 amplifiers arc switched by S45 and S46 on the 
mono output panel to amplifier A7 via RV19, the nono output level control, The 
output from the BA489F ampU fier is fed through 1 rans former Tl3 (mounted on ) 
the back of the meno output panel) to the mono Ol :tput, which appears on socke 
1 pins 27, 3l and 35. 

The mono meter, if fitted, is also wired from tnnsformer T13, 
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INPUT SELECTOR OPTION 


IlL 
I 

0'-----01--:-----, 

10 . ~ J--:-----t 

(lOA/SO J.. 

J2f-----O I 

The input selector enables one of four balanced inputs to be selected to any 
of the console line inputs. Two selectors are provided per_panel. All of the 
connectors appear on one 3S-way socket (skI2). The outputs pins (13, 17 and 
21, or 28, 32 and 3S) must be linked across to the desired pins of socket 
7 or 17, the console line inputs. 

PLAYBACK SELECTOR OPTION 

This is similar in function to the input selector, but allows use of different 
tape machines with the tape inputs. The inputs to the selector are 
available on a 3S-way socket (sk19), but the outputs appear on the IS-way socket 
PL20, which mustbe interchanged with plug 14 in socket 14 (mounted on the panel 
at the rear of the channel section nearest to the monitor), in order to route 
them to the console tape inputs. Note that the tape playback insertions arc 
not then useable on the jackfield. 
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SECTION 1+ 

LI S T OF r-'OOULE S 

STANDARD BROADCAST CONSOLE 5315 

CHANNEL AMPLIFIER 

CHANNEL AMPLIFIER 

CHANNEL AMPLIFIER 

CHANNEL SWITCHING UNIT 

LINE AMPLIFIER (Rc:A f2.. ~NN~C7 Oft() 

OSC ILLATOR I P/tHE l. Ltr y oU r ) 

PHANTor-1 POWER SUPPLY 

POWER SUPPLY UNIT 

:: AS APPL ICABLE 

331 14:: /V~ 

331 15:: WE (-i/'lvC T", IS 
-
33117:: .///4 

33726/A~ 
3341 5V'" 


33515 / 


33605 



Please Note: BA438 and BA440 have now been replaced by 
BA638 and BA640 these boards however are 
interchangeable. For further information see 
section 4. 

NOT /

I 
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CHANNEL AMPLIFIER 	 3IIS/33IIS/33IISA 

Ca--.lTENTS LI ST 

General Description 

General Circuit Description 

Performance 

Rear Connector Layout 

Parts List 

Switch Assemblies, Parts List and Circuit Diagrams 

- Sensitivity 

- Treble 

- Presence 

- Bass 

- Filter 

Printed Circuit Board Assemblies 

BA406*t/" 	 Component Layout and Parts List 

Circuit Diagram 


BA438* 	 Component Layout and Parts List 

Circuit Diagram 


BA44oA* 	 Component Layout and Parts List 

Circuit Diagram 


Motherboard Assembly 
Component Layout, Pin Identification 
and Parts List. 

+BAS12* 	 Component Layout and Parts List 
Circuit Diagram 

*or see separate section at rear of handbook 

+ used only on 3311SA 

~;lC'('k Diagr3I11 (311S) 

HocK Diat;rar:: (33~lSA) 


l~ir('t:.':'t Diagrar.: (3L!..S) 

--:ircuit Viagram (3311SA) 

Front Fa~el Layout (311S) 

Front Fanel Layout (3311S) 
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EK20046~3 
EK201SV A4 

EK201S2 .1 A4 

EK201S1 / A4 

EK201So-t/A3 

EXl0406 

EXl0438 

EXI0440A 

BA362 

EB20104j A3 
EB20104A/A3 
EH100S0/Al 
EHIOOSOA/Al 
ML60918/A3 
ML3311SJA3 ~ 
~ 
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CfiM'Jf\JEL AJ"lPLIFIER' 31 IS /33115 

Controls 

Sensitivity Switch 

Two balanced inputs as follows: 

Microphone input: Sensitivity adjustable In 5 dB steps 
between -80 and -10 dB for 0 dEm output. Input 
impedance 1200 ohms. 300 ohms can be supplied as an 
alternative if required. 

Line input: Sensitivity ~djust~hlc in 5 d8 steps 
between -20 dB and +15 dl~ for 0 clBm output. Input 
impedance 10000 ohms. 

Treble Control - Shelving 


Variable to a maximum of ±20 ±1.5 dB. 


Presence Control - Peaking 


Variable to a maximum of ±18 ±1.5 dB. Switched boost 
and cut frequencies peaking at 8K2, 3K9, lKR, 820, 
390 Ilertz. 

8ass Control - Shelving 

Variable to a maximum of :'20 dB ±l.:; oIL Sv,itched boost 
and cut frequencic~; :no, 180, 100, :;6 and 3:; llertz 
all ± 100i> • 

High, Pass Filter 

Five sh'itched frcqGcncies hith -0; (II~ )J'JII,!' :I! ,II, Ii/, 

82, ISO and 270 Hertz all :':lr;'~. ';,II)I'" p~ ,If',/,,( ! ' ,,/, 

Pushbuttons 

EQ in/out 

Phase reversal (balanced output only). 




UWJNEL AMPLIFIER 3115/33115 


dB 

-10 

-20 line 

(i) 

• -< 

@--

o 

®-- k8 

CD 

Ik2 • 

off 

CD·· 

CD 


(0-

N3311SO 


This is a Series 3000 module. 

The channel amplifier raises the level of the incoming 
signal from separate microphone or line input 
transformers to 0 dBm for feeding into a 600 ohm 
or bridging load. 

The following frequency response correction 
circuits are incorporated. 

1. 	 Treble 

2. 	 Presence 

3. 	 Bass 

4. 	 lIigh Pass Filter 

They are used in conjunction with the operational 
amplifiers BA406 and BM 38 described under the 
"Printed Circuit Board Assembly" section. 

The output amplifier uses a BA440 also described 
under 	the "Printed Circuit Board Assembly" section. 

Except for the front panel controls all the components 
including the operational amplifiers are contained on 
a motherboard assembly. 

3115 	 is an extruded metalwork version and uses 
a motherboard assembly BA362. 

3311 5 	 is similar but has a changed front panel des i gn. 

Dimensions: 

Height Z19 mm (8.62 ins) 

Width 35 mm (1. 38 ins) 

Depth l6j mm (6.5 in s ) 
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Treble and Bass Controls (EK201S1) 

These controls operate in conjunction with amplifier A4. To avoid 
interaction between the lowest treble turn over frequency and tile highest 
bass turn over frequency, each control has its own amplifier used in a simple 
Baxandall circuit arrangement. A simplified block diagram is shown below: 

-l~l--------I~-

T 


_-vVV\._-I~1~_____.;VV"'__' 

TREBLE AND BASS CONTROL (SIMPLIFIED) 

Presence Controls (EK20152) 

There are fi),e switched positions glvlng boost and cut frequencies of SK2, ,3K9, 
lKS, 820, and 390 Hertz. An off position is provided. A smooth variable 
control gives a maximum ±lS dB boost and cut. 

The presence circuit follows standard practice using a tapped inductor to 
minimise variation of Q cross the frequency band. The Q of the circuit is 
approximately 1.5. 

A simplified circu ~ t is shown below: 

PIU':SLNCE CONTIWL (SIMPLIFIED) 
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SPEC I FICATI ON 


Frequency Response 

!~ dB from 20 Hz to 20 kHz, relative to the level at 1 kHz. 

Distortion 

Measured with EQ in and all frequency controls flat, Line input 
sensitivity set to -20 dBm. 

At lOr) Hz 0.02% 

At 1 kHz 0.01% 

At 10 kHz 0.07% 


With microphone input sensitivity at -60 dBm. 

At 100 Hz 0.05% 
At 1 kHz 0.02% 
At 10 kHz 0.05% 

Noise 

Measured with line input terminated in 600 ohms 
~1easured with microphone input terminated in 200 ohms 
Sensitivity switch to -80 -43 dBm 
Sensitivity switch to -60 -63 dBm 
Sensitivit), switch to 0 -90 dBm 
Wi th EQ IN at 0 . .. - 79 dBm 

Square Wave Performance 

Less than S% with EQ set flat, line input at 0 dBm, 1 kHz 
injected, output at 0 dBm. . 

Sensitivity Switch Gain Deviation 

Does not exceed !0.5 dBm in any position. 

Maximum Output 

Equal to or better than +27 dBm under the following conditions: 

Output loaded 600 ohms 
Input to line, sensitivity switch at -20 
Frequellcy of signal 1 kHz 
Input signal increased until output just clips. 
(Clipping is where T.H.P~ reaches 0.5%) 

Phase 

Botll line and microphone inputs are in phase with the output. 
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Frequency Correction 

Maximum +16 dB 
Minimum -1(1 dB 
liigh frequency control measured under the following conditions: 
o dBm, Line input selected 

Input frequency 1 kHz 

Output level measured at 10 kHz 

with maximum gain boost. 

Tolerance "!:l dB. 


Presence, measured maximum boost and cut at 1.8 kHz 

Boost +18 dB 

Cut -18 dB 

Tolerance ±l dB 


Peaking frequencies tolerance ±10%. 

Low fr~quency Control 

r.lea$ured 0 dBm 1ine input, 100 Hz, 

Output at each bass frequency with maximum and minimum boost 

Frequency 180 100 56 33 

Max. 300st +15.5 +14 +10.5 +7.5 

Max. cut -15.5 -14 -10.5 -7.5 

Tolerance ±l dB. 

High Pass Filtey 

For each switch position, the -3 dB points occur at the designated 
frequencies selected and the -15 dB points occur at 150 Hz, 80 Hz, 45 Hz, 
27 Hz and 15 Hz, respectively. The tolerance is within ±10%. 

Power Consumption 

85 rnA ±9 m1,. at 24 v. d.c. (quiescent). 
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This control j s uc:cC: j 1~ conjunction wi th amp] ifj er AI. I}: nll()\"~; selection 
of cit),cr the microphone' or the ljne input, and allows the p,ain to l..'e adju~tcd 

in 5 Jj) steps. 

The ~lICIWPljOi'JE input transformer Tl, with :In input impedance of 1200 or :::00 
ohms accepts signul levels between -80 J13m and -·20 dBm for 0 dBm output. 

TIle LINE j.nput tY"r,sfol'llcr T2, with an input impedance of 10K ohm s ~ccepts 
signal levels betvecn -20 dBm and ~lO dUrn for 0 clEm output. 

The swi tcll is provided \oJi th a sliorU ng wafer to reduce break-·throur,h from the 
LINt i nput,.;Il(!n the mCROPliOI-":L: input is sdccted. 

A silllplified circui tj s shohln bC'lOh': 

-, ~-20 

"

6

OUTPUT, r+Y) 
o 

1 
L--______________I 

0

._ft i_i~: 
B

-30 

1-11(~11
IN1'~ 

-608

-70 

-50 

----r:

B

SENSITIVITY CONTI<OL (SHlPLIFIEn) 
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__ ________ _____ 

Iligh Pass Filter (EK20150) 

The high pass filter has five switched frequencies of 27, 47, 82, 150 and 270 
Hertz. An off position is provided. A third order Butterworth filter circuit 
arrangement is used in conjunction with A2 to give an attenuation rate 
of 18 dB octave. 

The cut off frequencies are defined by fixed capacitors and switched banks of 
resistors which readily enables different cut-off frequencies to be selected. 

A simplified circuit is shown below: 

I I ----____ 
L - L - -- J 

HIGH PASS FILTER (SIMPLIFIED) 

Push Button Switches 

Two non illuminated push button switches are provided having the following 
functions: 

EQ The equalisation circuits are inserted into the signal path when 
the switch Sl is operated. 

PI! Phase reversal of the balanced output signal occurs when the switch 
S3 is operated. 

Output Stage 

This stage, \\'orkin~ in conj unct ion "'i th A5 (BA440 described separate under the 
"Printed Ci rcui t Board Assemblies" sect ion) provides a balanced output via T3 
and the phase reversal switch to pins 22 and 23 on the rear connector. 

The balanced output provjdes a nominal level of 0 dBm and a maximum of +26 dBm 
into 600 ohms. The output impedance is 75 ohms. 

The unbalanced output level of -8 dBm is available on pin 20 of the rear 
connector. 
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PARTS LIST 3115 


Qty Description Part No. 

2 Switch push button 1D 2P S0341 
1 " " Cap engraved "EQ" MG63214/B 
1 " " "PH" MG63215/D 
1 · Connector 29 way plug C036!) 
1 Switch Assembly Sensitivity EK20046 

1 Presence EK20152 
1 " " Bass EK20151 
1 " " Filter EK20150 
1 Motherboard Assembly (used on 3115) BA362 
1 Potentiometer 10K Lin P0101 

PARTS LIST 33115 


Ref. Qty. Description Part No. 

RV1 Potentiometer, Linear 10K P0015 
Sl,2 Switch, Isostat lB 2P 

Isostat Caps, engraved 

S0341 

1 Isostat Cap, 10 mm, engraved MG65396/B 
1 Isostat Cap, 10 mm, engraved MG65397/B 
2 Knob 12 mm dia 6.35 mm bore MG21479/1 
1 Knob 12 mm dia 6 mm bore MG21479/2 
2 Knob 12 rom dia 3 rom bore MG21480/4 
2 Knob 15.5 rom dia 6.35 rom bore MG21481/1 

1 Cap, light blue MZ20828/1 
3 Cap, med. blue MZ20828/2 
1 Cap, dark blue MZ20828/3 

A1,3,4 Printed Circuit Board Assembly BA438 
A2 Printed Circuit Board Assembly BA406 
A5 Printed Circuit Board Assembly 

Sub Assemblies 

B11440 

1 Sensitivity Switch EK20046 
1 H.I'. Filter Switch Assembly EK20150 
1 Bass Switch Assembly EK20151 
1 Presence Switch Assembly EK20152 

10 




FRONT PANEL LAYOUT 33115 


(SEE PREVIOUS PAGE) 


Item Detail Part No. 

1 
2 
3 
4 
5 
6 
7 
8 

12 dia Knob - 6 rom Bore 
12 dia Knob - 6.35 rom Bore 
12 dia Knob - 3 rom Bore 
15.5 dia Knob - 6.35 rom Bore 
Cap - Light Blue 
Cap - Med. Blue 
Cap - Dark Blue 
(Isostat) 10 rom PB Grey filled black 

MG21479/2 
MG21479/1 
MG21480/4 
MG21481/1 
MG21482/1 
MG2l482/2 
MG2l482/3 
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EK 20046 SENSITIVlTY SWI1~H ASSEMBLY 

R~f Oty DescrilA:ion Part do. 

.' , .. , 
" 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
,1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

',", 

. 
Switch rotary 

' \ ; 

Resistor 24 
If 27 

" 30 
. " 33 
" 43 
" 75 
" 82 

" 100 

" 11Q 

" 130 

" 150 
" 200 

" 240 

" 300 

" 390 

" 560 

" 620 

" 750 

" 820 

" 1K2 
" lK3 
" 2KO 
" 2K2 

" 2K4 

" 3K9 

" 7K5
,.' 13K 

3 x 231'1 E1ma 01 
- ' . , • . , '.TR4 n; 
" .. 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" .. 
" " 
" " 
" " 
" " 
" " 

SO 120 

R4 24 
R4 27 
R4 30 
R4 33 
R4 113 
114 7:> 
R4 82 
R4 100 
R4 110 
FA 130 
R4 150 
R4 200 
R4 240 
R4 300 
R4 390 
R4 560 
R4 62C 
R4 750 
U4 820 
n4 1.K;? 
R4 lK3 
[/1 21\0 
R4 ;>.K2 
T~4 ;'1\4 ' 
R4 J/(~) 

H4 71\5 
H4 l1F 
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[;"20151 fJASS SIHTCII ASSn,II3LY 

I 

Qty Description Part No. 

1 
1 
2 

Switch Rotary 2[' 5W IVIS 
Potentiometer 50K Lin 
Resistor T15 tlM7 

50581 
1'0020 
T15 1M7 

EK20152 PI~ES[NCr: S\~I'ICII ASSH'!I3LY 

Oty Description J'iJrt No. 

1 
1 
1 

5t"i teh Rotary 11' Grv NI5 

Potentiometer 10K Lin 

Resistor T15 4M7 

. . .. 

50583 
['0016 
T15 11M 7 

EK201S0 Filter S":itch Asscrtbly 

Oty Descriplion Part No. 

1 S:.vitch RotcJrtl 1[' 61'1 50532 
1 Potentiometer 10K Lin POO16 

LI~20l50/l Filter S,dtch Assembly 

Qty Description PcJrt NO . 
.--. 

1 Switch Rotary 3P 6W 5.0. 
1 Potentiometer 10K Lin POO16 

Qty Description Part No . 
.. 

1 SII'i tcll Rotary 3P 6W 505 J.? 
1 Stepped pot 10K Lin EK20076 



--

PARTS LI ST l3A3Ei2 

Ref Description 

R1 Resistor TU4, 5% 680 ollms ..U2,7,14,28 Resistor " 47 olwls 
R3,5 Resistor " " 2KO olwls 
R 4 ,11 ,16 , 30 Resistor " " 10K ohms 
R6 Resistor " " 7K5 ohms 
R8 Resistor " " 4K3 ohms 
R9 Resistor CR25 L Meg 
R10,12,15 Resistor TR4 5% 47K ohms 
R38,39 Resistor " " 47K ohms 
R13 Resistor " " 15K ohms 
R17,40 Resistor " " 1K2 ohms 
R18,20,22 Resistor T15 41'17 
R32-R37 Resistor " 4M7 
R44 Resistor " 41'17 
R19 Resistor TR4 5% 1K3 ohms 
R21,23 Resistor " " 1KS ohms 
R24,43 Resistor " " 1K6 ohms 
R25,29 Resistor " " 620 ohms 
R26,31 Resistor " " 6K8 ohms 
R27 Resistor " " nK ohms 
R41 Resistor " " 10 ohms 
R42 Resistor " " 100 ohms 
C1 Caraci tor suf1ex 180 nF 
C2 Caracitor suf1ex 330 r F 
C3,S , Capacitor Electro. 470 ~F, 25V 
C4,6,13 Caracitor Electro. 150 ~F, 16V 
C20,27,29 , Canaci tor Electro. 150 ~F, 16V 
C7,8,9 Capacitor Po1ycarb. 150 nF 
C10,12 Capacitor Po1ycarb. 150 nF 
C14 Capacitor Po1ycarb. 120 nF 
C1S,31,36, Capacitor Polycarb. 56 nF 
C16 Capacitor P01ycarb. 27 nF 
Cll Capaci tor Polycarb. 12 nF 
C18 , Capacitor suf1ex 5n6 
C19,25,38 Caraci tor TAG, 22 ~F, 16V 
C 39 Ca[laci tor TAG 22 ~F, 16V 
C11,21,28 Capacitor Electro. 25V 
C22,26,32 I Capacitor Po1ycarb. 22nF 
C35 Caraci tor Po1ycarb. 22 nF 
C 30,37 Caraci tor Po1l/carb. 100 nF 
C24 Capacitor Polycarb. 15 nF 
C43 Capacitor Electro. 1000 ~F, 25V 
C33,34 Cardcitor suf1ex 6n8 
C2] Caraci tor suf1cx 1n 
C40 Cardci tor Po1l/carb 6RO liT ' 

C4l,42,44 Canaci tor L'lcc tro. 470 \IF, 16V 
C,1S :'al'acitor sui'lex 
LJ IIIdu L;to r To12(i 
T1 Transformer 104 l; 8/s 
T2 Trans [ornk'r 3120/5 
TJ Transforme r T 1751 

COIl lIector 29 hray pluS' Vare 1co 
Pri nted Circuit Board 

, 
Part No. 

RII()80RO 
[u\047RO 
R.l1002KO 
lU1010KO 
RII007K5 
RA004K3 
RAOO1NO 
RA047KO 
RA047KO 
RA015KO 
RA001K2 
RHOO4N7 
RH004N7 
RH004M7 
RII001K3 
RA001K5 
RA001K6 
RA620RO 
RA006K8 
RA012KO 
RA010RO 
RA100RO 
CA11800 
CA13300 
CA64701 
CA61501 
CAG1501 
CA21502 
CA21S02 
CA21200 
CA20560 
CA20270 
CA20120 
CA20050 
CA60223 
CA6022 3 I 
CII61002 
CA20222 
C1I20222 
CA21003 
CA20152 
CA71004 
CII20060 
CA20010 
CA2G 802 
CAG470<1 
C/120020 
I.v12018 .. 
TF 10003 
TF lOO05 
TF120 12 
CtJ10581 
EV10362 

( ' ~ 
'-
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CIiAN'IEL SWITCHING UNIT 33726.A. 
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CHANNEL SWITCH UNIT 33726A 

lhe Channel Switch Unit employs two stages 
of amplification Al and A2 using similar 
printed circuit board amplifiers BA440. 
The second amplifier A2 has provision for 
the use of a pre-set gain boosting 
potentiometer (see BA6l9/A board circuit 
EXl06l9/A) 2 and 8. (see Circuit Diagram 
ESl0189). Provision is made for the 
connection of a flat fader between the two 
stages of amplification pre and post fade signals 
are then divided to provide the following 
facilities: 

1. 	 A solo output (unbalanced) taken from 
the output of A2 and switched in or 
out of circuit by a pushbutton S6 which 
lights the associated yellow LED 
when ON. 

A cut switch Sl when operated earths 
the signal outputs from Al and A2 
and lights a red warning LED. 

3. 	 The output from A2 is taken via Sl 
to the pan-pot RVla,b and associated 
switch S7 which lights the p,reen 
LED 3 via the d.c. contacts S7c 
when operated. The two signal contacts 
S7a and S7b each feed three pushbuttons, 
S8, 9, 10 and Sll, 12, 13 respectively. 
With the PAN switch not selected, 
direct outputs from A2 are available 
at pushbuttons S8 - S13. Selecting 
S7 distributes the pan pot outputs 
between S8 - 10 and Sll - 13. 

4. 	 Pre and post-fade signals are taken 
to the four key switches S2 - S5 
which provide pre and post outputs and 
a central OFF position for distribution 
to the associated level controls 
RV2 - S. The signa l s are taken to the 
auxiliary outputs AUX 1 . 4. 

33726 0 
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GROUP SHITCHING UNIT 33726A 


SPECIFICATION 


Input: 


Maximum Output: 


Frequency Response : 

Distortion: 

Crosstalk: 

Square Wave Response : 

Clicks and Thumps : 

+4 dBu. (RVI is adjusted to give a level 
of -6 dBu at the Group Output) . 

Greater than 16 dBu at unbalanced output. 

20 Hz to 20 kHz within 0.5 dB measured 
at the unbalanced output relative to 
o dBu at 1 kHz. 

At an output level of +10 dBu the distortion 
is: 

Less than 0.02% at 100 liz 
Less than 0.01% at 1 kllz 
Less than 0.02% at 10 kllz 

For an output level of +10 dBu at 1 kllz 
at the group output, the crosstalk 
present on another group output is less 
than -100 dBu with this output de-selected 
and all other outputs selected. 

Less than 3% overshoot on a 0.5 V 
amplitude square wave at 3 kHz at the 
unbalanced output. 

With the input short circuit, the noise 
present at the group output through a 
20 Hz - 20 kHz filter is less than -90 dBu. 

The amplitude of clicks and thumps 
due to the operation of any switch and 
measured using a tlO dB amplifier and PP~1 

is less than -60 dBu. 
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3372tACHANNEL SWITCHING UNIT 

PARTS LIST 

I 
Part No.DescriptionRef 

RC620RO 

R2,3 
'0Resistor, TR6, 2°' 620 ohmsR1,4 

RAOO1K5 
R5-8 

Resistor, TR4, " 1K5 ohms 
RAoo9K1 

R9,10 
Resistor " " 9K1 ohms 

RA010KOResistor " " 10K ohms, PT45008 
RV2-5 Potentiometer 10K Linear 
RV1a,b 	 PotentiometeL 10K + 10K Linear 

PT15017t 
LA13002 

LED 2 f Yellow 
LED 1 i Red 

LA13001 
LED 3 \ Green LA130001 	 . 

LED Mounting Kit LA13200 
Sl,7 Switch Isostat 1B 4P SW20001I 

l52-5 i Swi tch Toggle MST 3-way 	 SW10205! I 

r56 \ Switch Isostat 1B 2P 	 SW20000 ~ I58-10 1 Switch Isostat 3B 2P SW2oo40 

i 
~ 	

f 
i 
t 

I 	 511-13 Switch Isostat 4B 2P I SW20060 
R11 Resistor TR4 2% 150 ohms 1 RA150RO 

1 	 Qty Knobs and Inserts 
~ ! 	 i 

{ 
l 

t 5 i Knobs MG21479/4l 

1, 4 	 I, Insert light blue MZ20S28/1 
~ 

j 	 i 
~ . 1 Insert medium blue 	 ,! MZ20828/2 

t tI 
j 	 ! Engraved Isostat Caps .~~ 
~ ! 	 t 
iw I 	 I 

.~ 

1 v..'hi te eng. 1 MG53331/B 

~ 1 Black eng. 	 ~ MG54485/W 
, Black eng . 	 J MG54486/W~ .L 

! 
t

Grey eng. 1 MG55001/B 
Grey eng. 2 MG55002/B 

1 1 

~t 1 
Grey eng. 31 MG55003/Bt 

! 	 1 Grey eng. 4 MG55004/B
l Grey eng.1 MG65332/B 

Grey eng.1 MG65333/B 
Printed Circuit Board BA4402 PL10440 

.~~~.-..-~."..". 
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REAR PANEL CONNECTOR 33726A 
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PARTS LIST BA6I9/A 


Part No .DescriptionRef...______+ __,.....~....._.:. ......~~ ...... ....,........-.. .... """'" '.at't ...-w.:,.... ~ ~l't . ••• • ,~ . ......___,........ ...... ..... ...
,~~,:'1I~.~,,~~,.... ~ _ .-.._ _ 

RAJ]OROResistor TR4, 2% 330 ohmsRl 
R11270ROR2 Resistor " " 270 ohms 
RD010ROR3,6 Resistor RBTT " 10 ohms 
RA006K8Resistor TR4 " 6K8 ohmsR5 
RA002K7i R7 Resistor " " 2K7 ohms 
RA680ROR8 Resistor " " 680 ohms 

Potentiometer multi-turn lK, Linear PTl1008

I
RVl 

CA20021Capaci tor, 5uflex 2n2Cl 
CA6l50lC2,7 Capaci tor, Electro. 150 ~F, l6v 

Capacitor, Electro. 470 ~F, 25V CA64703C3,6 
Capacitor, Electro. 470 ~F, 25v CA64701C4 

CA64704C5 Capacitor, Electro. 470 ~F, l6V 
TF10005Tl Transformer 312675 
CN1058lConnector, 29-way plug 
PL10440Al,A2 Printed Circuit Board Amplifier BA440 
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LINE AMPLIFIER 33415 /334I5A~ 
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LINE AMPLIFIER 33415 

. This is a Series 3000 module. 

It consists of two stages of amplifica~ion. 


The input stage uses a BA438 (AI) ampllfi ~r. 

The output stage uses a BA440 (A2) amplifier 

These are described under the "Printed Circui ,l 

Board Assemblies" section. 


The components including the amplifiers Al and 

A2 are mounted on a BA366 motherboard. ' 


The primary function of this amplifier is fo 

use on console mixing buses to return the out} t 

bus level to the standard console set-up l eve l 

(0 dBm or +4 dBm). 

The output level of console mIxIng buses tends 

to be between -SO dBm and -60 dBm depending upon 

size and loading~ 


The amplifier also has an internal insertion point 
suitable for the insertion of a "group f ader" or 
other device such as a 3310 limiter. 

Dimensions: 

Height: 85 mrn (3.3i5 .i ns), 
Width: 35 nun (1.38 ins 

Depth: 60 TTUl'I (6.6 ns) 

, , 

• 
'1 

I 
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GENERAL CIRCUIT DESCRIPTION 

The balanced and earth free input signal is applied to the primary of the input 
transformer Tl. 

A choice of input impedances are available. For an input impedance of lK2 ohms, 
the input signal is applied directly to Tl via pins 1 and 5 on the rear 
connector. For an input impedance of 10K ohms the input is applied via a balanced 
resistive pad between pins 2 and 4 on the rear connector, with a 470 ohm resistor 
between pins 1 and 5. 

The amplifier Al normally has a gain of 17 dB, but this may be increased by 
external gain boosting resistors applied between pins 6 and 11, on the rear 
connector. Calculation of these resistors should included the effect of R5 and 
R6 in parallel with 15K ohms internal resistor. 

The unbalanced output from Al is taken via the front panel pre set potentiometer 
RVI to pin 7 on the rear connector. If a level control is required it must be 
mounted remote from the amplifier. It is connected between pins 7 and 8 on the 
rear connector and should have an impedance greater than lK ohms. 

The amplifier A2 may also be gain boosted. If the external level control is an 
horizontal fader requiring 10 dB gain in hand,.the gain of A2 must be suitably 
adjusted. 

The circuit gives an overall gain of 30 dB when using the lK2 ohm input, or 
o dB when using the 10K ohm input. External gain boost resistors may be used 
to increase the overall gain to a maximum of 70 dB. 

For an overall gain of greater than 40 dB the gain boost resistors should be 
evenly distributed between Al and A2. 

From the 24v dc supply, the quiescent current is 41 rnA rising to a maximum 
of 255 rnA when driving +18 dBm into a 15 ohm load. 
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PERFORMANCE 

Input 

Output 

Gain 

Frequency Response 

Distortion 

Noise 

Maximum Output 

Square Wave Performance 

Balanced and earth free. 
Impedance lK2 ohms and 10K ohms. 

A) Balanced and earth free. Maximum level 
+26 dBm into a 600 ohm load. 

B) Unbalanced. Maximum level +18 dBm in 
a 100 ohm load. 

A) 30 dB when using lK2 ohm input. 

B) 0 dB when using 10K ohm input. 

±O.S dB from 20 to 20K Hertz. 


Does not exceed 0.01% at lK Hertz or 0.02% at 

100 and 10K Hertz. ~1easured at the balanced 

output at +20 dBm (output loaded 600 ohm). 


A) 	 Better than -9S dBm with fader down. 

B) 	 Better than -86 dBm, with fader up using the 
lK2 ohm input terminated 200 ohms. 

C) 	 Better than -86 dBm with fader up using 
the 10K ohm input, untermi~ated. 

A) +26 dBm balanced into 600 ohm. 


B) +18 dBm unbalanced into 100 ohm. 


Less than 7% overshoot using 10K Hertz square 

wave. 
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PARTS LI ST I"OTHERBOARD ASS8'.~oLY BA366 (3415) 

Ref Description Part No. 

R1,2,8 Resistor TR4 5% 1K2 ohms RA001K2 
R3 Resistor " " 4K7 ohms RA004K7 
R4 Resistor " " 47 ohms RA047RO 
R5 Resistor " " 510 ohms RA510RO 
R6 Resistor " " 3K9 ohms RA003K9 
R7 Resistor " " 2K4 ohms RA002K4 
R9 Resistor " " lK6 ohms RA001K6 
RIO Resistor " " 100 ohms RA100RO 
R11 Resistor " " 10 ohms RA010RO 
RV1 Potentiometer 10K Lin (Rect) PT15022 
C1 Capacitor, Suf1ex 470 pF CA14700 
C2,6,7,9 Capacitor, Electro. 470 lJF, l6V CA64704 
C3 Capacitor, Electro. 100 lJ F , 25V CA61002 
C4 Capacitor, TAG 22 lJF, 16V CA60223 
C5 Capacitor, TAG 3J lJF CA60030 
C8 Capacitor, Electro. 470 ~F, 25V CA64703 
T1 Transformer 10468S TF10003 
T2 Transformer T1751 TFl2012 

Connector ELCO 17-way plug CN10342 
BA366 Printed Circui t Board EV10366 
A1 Printed Circuit Board BA438 PL10438 
A2 Printed Circuit Board BA440 PL10440 
CIO Capaut07', .4ufl.e'l- CA 20020 

BA366 (3415X) 

T2 Transformer T1799 (150 ohms) XX13717 
(Remainder of Parts List as 3415 version) 

0: 
0 
u 
~ 
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z 
z 
0 
u 

~l--:.:I-n 

:SA438 S: ~I :
("')

I u 
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AI ~ I 
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B 

-5 -I~ 
T1 

10468 

10: 
~2 

-6 

T2 ~I 

TRANSFORMER 

~I 
LINK 

I 
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REAR CONNECTOR LAYOUT 


BALANCED 
INPUT 

Z .. 1 k 2 OHM 

EXlER NA L FAD E R 
OR 

LEV EL CONTROL 

r-, 

R 

In 
I 

I~ .... 

[ 

[ ~LANCEO
INPUT 

Z - lOkOHM 

-

0 
1 - ' 

- 2 

3-
I 

-- 4 
5- 1 

-6 

7-

-8 

9 ·-

-10 

11-

-12 

13-

- lit 

15- 1 

-~ 

17-

0 	

GAIN BOOST 

GAl N BOOST 

UNBALANCED 

] s-.LANCED 

B+ 
~-

nfn 

(A1) 

(A2) 

OUTPUT 

OUTPUT 

NOTE : 	 FOR lOkOHM INPUT ONLY 

ADO A 470 RESI ST OR AS SHOWN 
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MULTI-FREQUENCY OSCILLATOR 3515/33515 


OSC I LLA TOR 

40.~~FF 

400 •• 15K 

lK 10K Hz 

4 5 6 

,3.~~_ 

1.~.9 


r! ~O 

3515 o 

o 

oscillator 

40\0 r" 
400~5k 

'k 10k Hz 

'(0).
o 10 

N33515 

General Description 

This unit consists of a basic phase shift 
oscillator and . power amplifier. 

All components except those on the front 
panel and an external transformer if 
required, are contained on a motherboard 
assembly BA446B(described separately). 

The standard frequencies are as indicated 
on the front .panel layout, other 
frequencies can be supplied to special order. 

Performance 

Frequency Tolerance: 	 ~lO~ 

Distortion: 	 Total Harmonic content 
not greater than 0.2%. 

Ou{:put level: 	 +12 dBm maximum 
(adjustable) into 600 ohms .. 

Output: 	 20 ohm source impedance. 
with external output 
transformer. 

Settling Down Time: 	 5-6 Sec. 

Power Requirement.s: 	 24V D.C. (negative earth) 
at 80 mAo 

Dimensions: 

Height 	 86 mm (3.38 ins) 

Width 	 35 mm (1.37 ins) 

Depth 	 160 mm (6.6 ins) 
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MOTHERBOARD ASSEMBLY BA446 


The transistors TRl, TR2 and TR3 form a phase shift oscillator in conjunction 

with the capacitors Cl - CIO and the resistor Rl. The capacitors are 

selected by an external switch Sla, SIb. 


The amplitude of the oscillator is stabilised by the thermistor THI. Bias 

is obtained on the base of TRI via RS from the junction of R7 and R8 in the 

emmiter circuit of TR2. 


Gain control is provided by the external potentiometer, RVl on the front panel. 

The transistors TR4 and TRS form a power stage combinatj.on the gain of which is 
determined by an external link between pins 1 and 10. ' An unbalanced output is 

·provided at pin 12. This output -maybe fed via an external transformer if a 
bal~nced output is required. . 

3 
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MOTHERBOARD ASSEMBLY BA446B· 


PARTS LIST 


. , -' ,,c:-" ' , 

Part No.i~~~ Description 
-~ .... 

....... 
9A200l3Capacitor Igoop SuflexCl 

. Capacitor I gooP Suflex ~/1200l3 C2 
CA20030Capacitor 3n SuflexC3 
CA20030Capaci t.,or 3n SuflexC4 
CA20270Capacitor 27n PolycarbonateC5 
CA20270Capaci toZ; : 27n PolycarbonateC6 
CA20682CapacitOIj: 68n . PolycarbonateC7 

" CA20682Cap~citor 68n PolycarbonateC8 
CA26802 

C10 
Capacitor 580n PolycarbonateC9 

CA26802 

Cll 
Capacitor , 680n Polycarbonate 

CA64703 

C12 
Capaci to,r . 470 \.l 25V Electrolytic 

CA6l50l 
C13 

Capacitor 150 \.l l6V Electrolytic 
CA61501 

C14 
Capaci tor 150 \.l l6V Electrolytic 

CA6l50l 

C15 
Capacitor 150 \.l l6V Electrolytic 

CA60223 

e16 
Capacitor 22 \.l l6V Tant. Tag 

C1l6022 3 
e17 

Capacitor 22 \.l l6V Tant. Tag 
CA6l50l 

C18 
Capacitor 150 \.l l6V Electrolytic 

CA7l004 

C19 
. Capacitor 1000 \.l 25V 

CA20010 

C20 
Capacitor ln Suflex 

CAl 3300 

C2l 
Capacitor 330n Suflex 

CA6470tJ 

Rl 
Capaci tor 470 \.l l6V Electrolytic 

RA005K6 
Rl1001K5 

Resistor 5K6 TR4 5% 
Resistor lK5 " "R2 

RA012KO·'Resistor l2KO " " 

R4 

R3 

RA068KO 
RA005K6 

Resistor 68KO " " 
:." ::.'Resistor 5K6 " "R5 

RA005Kl." , c';' • Resistor 5KlR6 " " 
RA001KOR7 Resistor lKO " " 

, RAOO2K2 R8 Resistor 2K2 " " 
RA002K7Resistor 2K7 " " 


R10 

R9 

RA039KOResistor 39KO " " 
RA006KBRll Resistor 6K8 " " 
RA033KOR12 Resistor 33KO " " 
RA033KOR13 Resistor 33KO " " 


R14 
 RA270RO 

R15 
Resistor 270 " " 

RlllOORO 

R16 
Resistor 100 " " 

RA330ROResistor 330 " " 
RA012RO 

THl 
R17 Resistor 12 " " 

TlllOOOO 

TR1-TR4 
Thermistor R54 

TR1640l 

TR5 
Transistor BC184 

TR1620l 

Oty 4 
Transistor BC441 

SA10400 

Oty 1 
Transistor Pad Small EPJe 002 

SA10200 

Oty 1 
Transistor Pad Large T05(IOl 

51114202 

Oty 1 
Heatsink 

CN10342 

Oty 18 
Connector 17 way plug 

WA1700l 

Oty 1 
Solder pin long 

EV10tJ46Printed Circuit Board (unasserrililed) 
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OSCILLATOR 33515 


PARTS LIST 


Ref Qty Description Part No. 

RVl 
51 

1 
2. 

2 
1 

i 

I ' 

Potentiometer 10K Lin 
Rotary Switch 2P 6W 
Knob Aluminium 3mm bore 
Knob Aluminium 4 mm bore 
Knob Insert blue 
Printed Circuit Board Assembly 

PTl5009 
SR14300 
W;2l479/4 
MG21479/3 
MZ20828/2 
BA446B 

OSCILLATOR 3515 


PARTS LIST 


Ref Qty Description Part No. 

RVl 
51 

1 
1 
1 
2. 
2 
1 

Potentiometer, 10K, Lin 
Rotary Switch 2P 6W 
Al uminum l;nov, 3 mm bore 
Aluminum Knob, 4 mm bore 
Knob insert grey 
Printed Circuit Board Assembled 

PT15009 
SR143DO 
MU20145/l 
NU20145/3 
f1U209ll/1/G 
BA446B 
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33601 24/48 V DC COtwERTER 

The co~verter is designed io provide 48 V dc suitable for the phantom powerlng 
of condenser microphones utilising the standard 24 V dc input .supply. The 
unit \vill deliver a maximum of 100 rnA at a nominal 48 V and the output voltage 
is floating. The output current is sufficient to power 40 to 100 condenser 
microphones depending on n;anufacturer and type. 

The diodes U2, U3 provide protection in the event of a temporary short c:rcuit. 
A long duration short circuit will cause overheating and eventual component 
failure. 

Tl is a saturating ferrite core transformer energised by pulses at supersonic 
frequency switched by TRl and TR2. 


Ll and L2 ensure that unwanted ripple does not appear on the 24 V B+ or 

48 V dc output. 


Spec ificat ion 

Input Power 

24 V dc at 90 rnA quiescent and 300 rnA maximum .currents. 

Output Power 

46 to 54 V dc (depending on load) at 0 - 100 rnA, floating. 

Line Regulation 

±5~ output voltage change for 4% input voltage change. 

Load Regulation 

15°0 out put voltage change from no load to full load. 

Ripple and ~!oise 

Better than -85 dBm at maximum rated output, measured 20 Hertz to 20k Hertz. 

Operating Temperature Range 

2 



PIIANTOM PO\\'ER UNIT - SWITCHING 

Provision has been made for the use of a Phantom Power Supply Unit 
feeding all microphone input XLR's (see [CI0513, Ref 12J). 

hhere a Phantom PO\v'er Supply Unit has not been provided, it is important 
that the O~/OFr sIVitch located on the adjacent panel is not closed I-/hile 
the desk is in operation. Closing the switch while the desk is in use 
causes a degradation in Crosstalk breakthrough between all micruphones 
througll the inclusion of the d.c. distribution resistive network. 

3 



PARTS LI ST BA398 / 


Ref Description Part No. 

Rl,6 Resistor TR4 50. 
/0 10K ohms RA01OKO 

R2,5 Resistor " " 10 ohms Rl1010RO 
R3,4 Resistor .. " 13K ohms RA013KO 
R7 Resistor " .. 15K ohms RA015KO 
Cl Capacitor Electro. 1000 \.IF, 25V CA7l004 
C2,3,5,7 Capaci tor C280AE/P47K 47 nF CA20470 
C4 1 6 Capacitor Electro. 22 \.IF, 63V CA60221 
Dl-8 Diode BAX 16 DD1000l 
TR1,2 Transistor BC441-6 TR1620l 

Transistor pad, large SA10200 
Ll,L2 Inductor T0139 IN10303 
Tl Transformer T0140 TF16000 

Printed Circuit . Board BA398 EV10398 

COMPONENT LAYOUT 
E)( T!</J coPt 

05 07 
C3

R6 
~ MH

ro4~----l 

I 03 I0 UHI T R2 --«J- I 
06 08 

I 
R7R5-1:::J- R40 OR3 I 

I -c:::JR21::J- I
I . I C2 
ITR10 I-(D

+ C1 
I Rl -CJ-- I 

02 oL ______ ...-I o01 ----cD-

HEATSINK 
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POWER SUPPLY UNIT 3605/33605 

cornE~JTS LIST 

General Description 

Uses 

Speci ficat ion 

Printed Circuit Board Assembly 

BA358 v/' Component Layout and Parts List 

Circuit Diagram r: XI03.58/A2 /" 

BlocK LJ iagram 
Circuit Diagram [TlOOg7/A2 1/"" 
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POWI~R SlIPPLY lJNIT ,")()(}S 

(;enera 1 Ilescript i (\n 

The front ~nd rear panels of the unit nre partially covered by extruded 
aluminium heat sink.s ;:md the remaining four sides are enclosed hy <l perforated 
steel cover. Front panel controls are:

1 ) A locking a.c. power ON/Orr 	switch 

2) a.c. fuse 

3) d.c. fuse 

4) Indicator lamp 

The unit is fitted with both overcurrent and overvoltCl.ge protectj(\n and will 
switch on into a combinCltion of resistive, capacitive nnd lamp loads. The <l.C. 

pOlver transformer is constructed from gain orientated silicon iron laminatjon~~ 

llsing 'F' and 'T' pieces and is designed to opcr,lte (It a maximum flux density of 
u, -: lVc\)cr~ pel' sCju<lre meter. The snturation density of ~ilicon iron is I.() 

i\('bcrs per square meter. ~ lagnetic leak.age fields are thus ninimal. 

lJses: 

The unit has been designed for us(' as a single nodule, or llsed racL-nountecl in 
,', frame (Iccommodating up to three modules. The depth me2.surement includes the 
space required at the rear for cable connections. The high reliability of the 
powor supply and its convenient Llvailability in 51\ units renders suitable for 
pov:ering a hide r;~nge of control consoles requiring a 24',' d.c. supply. 

?pecification 

Input Connector: XLR- LNE 

()utput Connector: U'-S-17S (d.c. output ) 

A.C. lnl'lIt : i . 1(}O - 130\' R, c , 
J 1 . 1 ~) 8 ;; ()O\ ' a. c . 

SO - (i f) II:: sin g1 (' l'h <l S C 

,\.l: . il:put Protection: 	 ~ ,'\mp anti-surge fuse 

l)utput: 	 2(}.OV, + IV, -C\' rated Rt 5 anps* 
<'ote: \':l1en utilising these sunplies in 
various Neve Consoles, it is good engineering 
practice to loae! a sunplv up to 8n~J of 
its maximum capacity (i.e. 5 amp, supplies 
should normRll~' he loaded to 4 amns). 

Overload Protection: 1. 	 Circuit. 
Folds bRck to 1-2 amps if output reaches 
115°0 or rated maximum. 

\'oltap.e. 

'Cr()l\'bar' circuit operates at 12So, of rated 

output VOltage, hringing output to ground in 

1 uS Rftcr (I d('l~y 0t' SO mS. 


http:overvoltCl.ge


PO\~LH SIJPf'LY UNlT ~()()S 

Specification continued 

Short Circuit Protection: 

Line Pegulation: 

Load I'egul atioll: 

Transient Response: 

Output Imredance: 

:Iagllet i c i iL!m: 

1 ::i!1 ' cr:5ioll ~: : 

The suppl)' is protected against long term 
short circuits. The short circuit current 
is 1-2 amps de]lending on the a.c. input voltage. 
The unit will sl\'itch on into a combination 
of resistive, capacitive and lafTlr loads. 

O.Oj!ooutput voltage change for a 100
0 a.c. 

input voltage change. 

O.O~outrut voltage change, no load to full 
load. 

20 uS recover\, time after maximum resistive 
load changes. 

I"ess than ().5 mi 11 j ohm at FlO 113 
Less than ~ milliohm <1t 1 1-:11:: 
Less than 20 milliohm :1t ll) Lllz 
Less th:m t1n J'1i 11 iohm :1t 20. kllz 
I.es s than 11)1) mi.ll1 ohm at 50 I! Iz 
I,ess than 2sn J'1illiohm at inn Ulz 

Better than -85 dBm at maximum rated outnut 
current, mC(lslIred 20 :Iz - 20 kll::. 

!loes not exceed l.r. rauss :1round the steel 
outer cover, ,IT\e! docs not exceed n. 1 (;auss, 
4"(\\Iay from thE' module. 

(' ')~Ii ici r,ht 5" 1 ~ mm) 

1\' idth 5 ..c") (142 mm) 

Deptil 15. S·, (j94 mm) 

-
, ) 



24 Volt 5 Ampere Regulator 130ard BA358 

Circuit Description 

The I3A358 has been designed as the main block of a fixed voltage, series 

regulated power supply - the 3600 and 3605 modules - and includes external sensing, 

overload protection and over voltage protection. 


The voltage applied at the external load is sensed by wires at pins 12 and 

14 and a proporation of this output voltage is compared against a fixed 

reference volt:lge, generated by the zener diode 02 and fed from the regulated 

supply via resistors R13 and R14. Any error signal is amplified by the 

long-tailed pair Tr6 and Tr7 and is used to control the driver transistor 

'['r4 whicll in turn feeds the four series output transistors mounted remotely 

from the board on the module's front and rear heat sinks. 


Overload and Short Circuit Protection 


[Soth of these facilities are provided by the single transistor Trl. The 

value of the external resistor connected between pillS 3 <lnd 4 determines 

the maximum current that can be taken fI'om the supply. Uncler normal 

conditions Trl is non-conducting, since the voltage drop across the external 

resistor and Rl is less than the base-to-emitter volt<lge of Trl. lIowever, 

on overload Trl is brought into conduction which turns off the current 

source 'rr2 and Tr3 :lnd hence the drive current to the series pass transistors. 

Alternativel\" in the event of a short circuit at the output, a fixed current 

flOl';s through 1<1, 1{3 and 01. The vol tage drop across Rl turns Ttl on ano the 

output current is limited to a safe level until the short circuit is removed. 


Over-Voltage Protection 


ThE' over-VOltage Circuitry protects the external equipment from clamage due to 

exccs:; volt.1ge. \\' ith the supply vlithin the specified limits of 24-30 volts, 

the Sefl is non-conducting. If the voltage at the output exceeds 30 volts; 

the ;:,eller uiodes L):) CJJld 1)1) conduct and 'charge the capacitor C6 at <I rate 

determined by th l' timc constant CG R15. Transistor'S Tr8 and 1r9 form a high 

speed shltch \, hic!: turns the SCR O:-.J. lr. thp. event of a serious failure 

ill the rcgulator the SCR i s turned ON and will blow the 5 ampere d.c. 

output fusc. 
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PARTS LI 5T 3605 

l~ef Descrirtion Part No. 

Rl Resistor TR4 4K3 ohms RA004K3 
R2-RS Resistor W.W 0.]] ohms RJOOR]3 
Cl Capacitor, Mullard 330 nF CA23300 
C2 Capacitor, Electro. 15,000 ~F, 40V CA70BOO 
51 Switch Paintoll, Toggle 5W10100 
LPl Lampholder L5~, Red 

Lamp 2Sv LS9 
LH106l4 
£All 100 

FSl Fuse, 2 Amps Anti-surge FU10002 
F52 Fuse, 5 Amps Quick-Blow 

Fuse-Holder 
FU12004 
FU1SOOl 

TRl-4 Transistor 2N3055 
Insulation kit for diode 6F20 

TR16000 
5A 10000 

Dl-4 Diode 6F20 DD1040l 
Tl Transformer T1S04 

Transistor insulating cover (for 2N3055) 
Terminal strip, IIarwin 
Connector l7-way socket 
Connector socket EP5-l75 
Plug XLR LND llC 

TF14009 
SA1000l 

WA17404 
CN20.}41 
CN20103 
CN1007l 

5 



Ri, Rl C2~18 TRS C4 
C3 

o 
TR3 o I~o IITRi,D} 0 
R2 R3R7 fQ;CRI 

R6 RS + 01 

~ 0 + \'R2i, ILINK ILINK IR23 
R14 ILiNK ~ R13 IR9 

+ 03 ~ OTR9o ---OZ--t- R16 

-B..L ~IlTR7 D+ I I D IR10 Rl8 
OR21 R2202 Rll TR6 

(5 TR8 

PARTS LIST 


Ref Description Part No. 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
RB 

Resistor .. 
" .. 
.. 
.. 
.. 
" 

100 
20K 
5K1 · 
100 
2K4 
150 
10K 
560 

TR4 .. 
.. 
.. 
.. 
.. 
" .. 

2% .. 
" .. 
.. 
.. 
" 
" 

RA100RO 
FA020KO 
RA005K1 
RA100RO 
RA002K4 
RA150RO 
RA010KO 
RA560RO 

R9 
R10 

" 
" 

4K7 
1K5 

" 
" 

" .. RA004K7 
RA001K5 

Rll 
R12 
R13,14 
R15 

" 
" .. 
.. 

3KO 
10K 
430 
6KB 

" 
" .. 
.. 

" .. 
.. 
" 

RA003KO 
RA010KO 
RA430RO 
P.A006KB 

R16 
R17 

" .. 10K 
1M 

" 
CR25 

" RA010KO 
RF001NO 

R1B " 10K TR4 2% RA010KO 
R19 .. 2K4 " " RII002K4 
R20 " 10K " " RA010KO 
R21,22 " 1K .. " RA001KO 
R23,24 " 100 " " RA100RO 
C1 Capaci tor 10 uF, 25V TAG CA60100 
C2 .. 100 nF, C2BOAE/P100K CA21000 
C3,4, .. 15 nF, C2BOAE/P15K CA20150 
C5 " 100 UF, 25V CA61002 
C6 " 22 UF , 16V TAG CA60223 

~ 



Ref Description Part No. 

D1 Zener ZF12 0017600 
D2 Zener IN 5234B DD16900 
D3,4 Zener ZF15 DD17800 
SCR1 SCR ATES 40654 DD14000 
TR1,2,5 BC 214C TR12402 
TR3 BC 461-6 TR12201 
TR4 BC 441-6 TR16201 
TR6,7 BC 107B TR16400 
TRB BC 184C TR16401 
TR9 BC 461-6 TR12201 
Qty 1 Connector 17 w.V plug AMP 3-582152-1 CNl0342 
Qty 1 ·Printed Circui t ~ard (UtUJ.6SQmb1ed) EV10358 
Qty 7 Transistor mtg pad - small SA 10400 
Qty 3 Transistor mtg ~d - l.rg~ SAI0200 
Qty 2 Heat Sink SA 14202 
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LOUDSP~KER AMPLIFIER ASSEMBLY BA37I & BA37I/A 
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GENERAL DESCRIPTION 
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LDUDSPEAKER L'>J'1PLIF ! ER /\S SE~1BLY BA37I IS:: 
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LOULJSPEi:'f(lr- AtIPLlFl[R AS5E~1CLY [3/\371 NlD EA371/A 

General Description 


This amplifjer may he mounted to the rear of the console loudspeaker. 

The input is t.ransformer coupled, bri(lging and floating. 

The amplifier is capable of driving a 4, 8, or 16 ohm loudspeaker with an 

output level of 8 Watts maximum. 

There are two sizes of printed circuit board:

4 inches square hoard ' known as BJ\37 1 

3 inches square board known as BA371/A 


Sped fica t ion 


Quiescent Current: 	 85 rnA ±5 rnA 

Amplitude/Frequency Response: 	 -1.5 dB ±0.5 dB at 100 ilertz 
-0.5 dB ±0.5 dB at 20k I!ertz 
Referred to an output level at +9 dBm at lk 
Hertz into 8 ohms. 

Total II.1rmonic Di stortion: 	 0.01\% at. 100 Hertz 
o . 20

" at 1Ql; Jle r t z 

For an amplifier output of +9 dSm into 8 ohms. 


Ileadroom: 	 +IS.S dEm at Ino Ilertz 
+18.0 d Brn at 10k JIe rt z 
~!easured at poi.nt when output begins to c1 ip 
on the oscilloscope 

Noise : 	 Wide Band ................. -65 dRm 

20 Hertz - :: 01-; \lertz -73 dBm 


Conditions: 	 Pins 1 and::' on BI\371 hoard 1i.nk-cd I"ith a 

470 ohm resistor. Input betl~een pins 5 and 

4. Load, 8 ohms, between pins 9 (positive) 
and 8 (negative). 

('ARTS LIST 

Ref Descrirtion Part No. 

Rl 

R2 

H] 

C l 

C~ 

C3 

'.... t ll 
(nIl 

1'1 
Ot(1 

:;)t!l 

5 
,2 

1 

I 

:~ 05.1.. :·; t O: 

j{ "'5 i s tor 
R(? (.~ ! .'3 tor 
Caraci tor 

C (] l'(]l:j t o r 

Caraci t o r 
ConllPctor 

l'()llil' 'cf:o r 

f2(l 7'R.J r c 

2K2 " " 
10K " " 

22 ~ lGV 

1000 ~ 25\' 
10Or) ,( 25V 

Sock( ' t CantlJ ion 1/ 50 -3704-l-()3 

solder rill Cambion l20-1J70-2-04 

':"'<1 II , ; f () n :J,' r VT .7 2 8(17 

l' ci II Lc'd C i rcu it. J30anl Assumb.llj (8l444l) 

rri nted c'ircu i. t [Ica rd (Unassenl l led) (iiA]71A) 

RA620RO 

RAOO2K2 
RA010KO 

CA60223 
CA71004 
CA7l004 

CN20001 
WA1700l 

TTl 0009 

PL1044l 

PL1Q37l 



UllJ! )SPh\KL1< A/,IPLJ F I EH /\SSEMBL Y 13/\371 & BA37ILA 

COMPONENT LAYOUT 
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LOUDSPEAKER AMPLIFIER ASSEMBLY BA37I/B 

General Description 

This amplifier may be mounted to the rear of the console loudspeaker. 

The input is tra.nsformer coupled, bridging and floating. 

The amplifier is capable of driving a 4, 8 t or 16 ohm loudspeaker with 

an output level of 8 Watts maximum. 

The size of the printed circuit board is 3 inches square. 


Specification 

Quiescent Current: 85 rnA ±5 rnA 

Amplitude/Frequency Response: -1.5 dB ±0.5 dB at 100 Hertz 
-0.5 dB ±0.5 dB at 20k Hertz 
Referred to an output level at +9 
Hertz into 8 ohms. 

dBm at lk 

Total Harmonic Distortion: 0.04% 
0.2% 
For an 

at 100 Hertz 
at 10k Hertz 
amplifier output of +9 dBm into 8 ohms. 

Headroom: +18.5 dBm at 100 Hertz 
+18.0 dBm at 10k Hertz 
Measured at point when output beg
on the oscilloscope 

ins to clip 

Noise: Wide Band 
20 Hertz - 20k Hertz 

-65 dBm 
-73 dBm 

Conditions: Pins 1 and 2 on BA371 board linked with 
470 ohm resistor. Input between 
4. Load, 8 ohms, between pins 9 
and 8 (negative). 

pins 5 
(positi

a 
and 
ve) 

PARTS LIST 


Ref Description Part No. 

Rl Resistor TR4, 2% 620 RA620RO 

R2 Resistor .. .. 2K2 RA002K2 

R3 Resistor .. .. 10K RA010KO 

Cl Capacitor 22 ]..I l6V CA60223 

C2 Capacitor 1000 ]..I 25v CA7l004 

C3 Capacitor 1000 ]..I 25V CA71004 

Qty 
5 Connector Socket Cambion 450-3704-1-03 CN20001 

2 Connector Solder Pin Cambion 120-1370-2-04 WA17001 

Ref 
T1 Transformer VT22867 TF'10OO9 

Qty 
1 Printed Circuit Board Assembly (BA44l) PLI0441 

1 Printed Circuit Board (Unassembled) (BA371A) PL10371 
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BA374 P.P.M. DRIVER 


General Description 

The BA374 P.P.M Drive Amplifier is contained on a double-sided printed 
circuit board measuring 3 inches by 2.4 inches (7.5cm x 6cm) fitted 
with an integral 15- way edge connector. Holes provide for an 
alternative method of mounting directly on the terminals of the 
associated P.P.M meters (Sifam 22F, R32F and R42F) with which it is 
designed to operate. Using the R32F meter, the assembly meets 
requirements of BS4298 : 1968. 

Facilities are provided for operating from balance lines at 0 dBm or 
-20 dBm, the input impedances being respectively 49K and 8.3K. Up to 
five slave meters may be driven using individual series and shunt 
resistors. 

Power supply requirements are 30mA at 24\'. rhe P.P.M assembly is 
interchangeable with the BA286 V.U. meter assembly of the same size 
and uses the same connections (except for slave meters). Integrated 
circuits are used throughout, to ensure good stability and adjustments 
are provided for scale marks '2' and '6'. 

Accidental reversing of the P.C.B. edge connector will not damage the 
circuit. 

Two pre-set potentiometers are mounted on the P.C,B. one for automatically 
maintaInIng the logarithn;ic character of the meter reading at low input 
readings. The second control gives a means of correction for htgher meter 
readings. 

Variations In meter sensitivity can be provided for, by changing an 
identified resistor on the printed circuit board. 
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BA374 TECHNICAL DESCRIPTION 


Circuit EX10374 

With 24V applied between Sand R the resistor R12 in series with the 
Zener diodes OZl, OZ2 provide a regulated 12V reference voltage. 

At the input, RI, R2 and R3 form a balanced 20 dB pad in which the 
value of R2 takes into account the input impedance of TI, R4 defines 
the input impedance of TI and jn conjunction with CI provides the 
specified bass roll-off. 

ICI and IC2 and associated components form a precIsIon full wave 
rectifier, the operation of which is as follows:

For positive half-cycles, diode Ol conducts, ICI acts as an inverting 
amplifier with a gain of 26.5 dB and 1C2 acts as non-inverting 
amplifier with a gain of 1.1/2 times. The output charges C2 via 04 
and RIO, the voltage on which is buffered by 1C3. The decay time 
constant is defined by RII, C2. 03 is included to ground the output 
of IC2 when C2 is discharging. At ICl, R33 and R34 are fitted so as 
to null-out any offset present in ICI and are adjusted during factory 
adjustment. 

1C4 is the output amplifier to which progressive feedback is applied 
to generate the correct quasi-logarithmic transfer characteristic. 
ror small reading~ (meter re2ding less than '1 ') the gain is defined 
by [RlS 1/ (R16 + Rl7)]/ (R13 i/ R14). As the input is increased, QI 
conducts and clamps the feedback via R16, R17, increasing the gain to 
R15 / (R13 1/ R14) for the porti '.)n of the scale 1 to 2. The exact point 
at which this occurs is set by VRI (SET 2). Q2 acts as a temperature 
controlled 0.8V reference. As the ~nput is increased still further, 
the emitter of Q3 goes negative with respect to the emitter of Q4, 
biasing t},e latter into conduction. An additional feedback current 
defined by R22 is provided by the collector of Q4 which results in 
the correct gain for the portion of the scale 3 to 4 . . 

For higher meter readings, additional feedback is successively 
provided in a simil f r manner by Q6, Q7 and Q8. The break points are 
defined by the resistor chain R23, 24 , 25 and 26, adjustment being 
provJJed by VR2 (SET 6), Resistors R3l and R32 (factory adjusted on 
test·, a llow adjustment for variations in meter sensitivity. 
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BA374 P.P.M. DRIVER-ALIGNMENT 

Procedure 

1. 	 With the meter(s) disconnected, connect a 24V supply to S (B~) 


and measure the current drain. This should be 30mA ± SmA. 


2. 	 Set VRI and VR2 located on the P.C.B. to mid-position. Connect 

a voltmeter between J (Slave +) and N (Slave -). If the output 

is greater than 0.2 volts, minimise the offset by a suitable 

choice of R33 or R34 (I.C.l). About lK is nominal. 


3. 	 Set the mechanical zero on the meter (or meters) and fit to the 

P.C.B., or connect via 9Kl resistors as required (R32). Connect 

C to D and E to F and apply 1 kHz tone to Band H, adjusting the 

level to give 10V ± 0.05V between J and N. Select R31 and slave 

meter shunts to give full scale deflection (18K nominal). 


4. 	 Adjust oscillator output to give +20 dBm. 

5. 	 Set the attenuator to 28 dB and adjust VRI for a reading of '2' . 

6. 	 Set the attenuator to 12 dB and adjust VR2 for a reading of '6' . 

7. 	 Set the attenuator to 20 dB and adjust oscillator OIP for a 

reading of '4' . 


8. 	 f{epeat 3.5 to 3.7 as necessary. 

9. 	 Measure oscillator output and select R14 as follows: 

Level (d Bm) 0 +0.1 +0.2 +0.3 +0.4 +0.5 +0.6 +0.7 

R14 infin 820K 430K 300K 220K 160K 130K 120K 

Level dBm 	 +0.8 +0.9 +1.0 +1.1 +1.2 +1. 3 +1.4 +1. 5 

lOOK 91K 82K 75K 68K 62K 56K 51K 

10. 	 The frequency response should lie within the following limits with 
respect to the sensitivity at 1 kHz. 

12 Hz -1.5 to 2.0 dB 

40 liz ± 0.3 dB 

15 kllz ± 0 . 3 dB 

40 liz -4 to - 6 dB 

( It may be necessary to connect a lnF capacitor and a 20K resistor 
in series across 1~4 to achieve the specified II . F. response). 



11. Apply bursts of 5 kHz tone at +8 dBm and check that the readings 
fall within the following limits: 

100 mS 6 ± 1/8 

10 mS 5.1/4 to 5.1/2 

5 mS 4.3/4 to 5.1/4 

1.5 mS 3.1/2 to 4 

The attacK time is defined by RIO, which should be decreased for 
higher readings and vice versa. 

12. 	 Apply an input at +12 dBm and suddenly interrupt it. The meter 
reading should fall to '1' in 2.5 to 3 . 2 seconds. The fall-back 
time is proportional to the value of Rll which should be changed 
if necessary. 

:1 




P.P.1'·1. BA374 PLUG-IN VERSION 

Ref Description Part No. 

Rl,3 
R2* ,30,32 
R4 
RS-9 
IUO 
Rll 
R12 
R13 
R14 
R1S 
R16,17 
R1B 
R19,20 
R2l,22 
R23 
R24 
R2S 
R26 
R27 
R28 
R29 
R3l 
R33 
Cl 
C2 
C3 
VR1, VR2 
ICl-4 
Dl-4 
D2l,D22 
IC5-6 
Tl 
Ml 

Resistor TR4 S% 22K ohms 
Resistor " " 9Kl ohms 
Resistor " " 7KS ohms 
Resistor " " SlK ohms 
Resistor " " 220 ohms 
Resistor " " l80K ohms 
Resistor " " S60 ohms 
Resistor " " SKl ohms 
Resistor " " 7KS ohms 
Resistor " " 91K ohms 
Resistor " " lSK ohms 
Resistor " " 12K ohms 
Resistor " " SKl ohms 
Resistor " " 36K ohms 
Resistor " " lK6 ohms 
Resistor II " lKS ohms 
Resistor " " 7S0 ohms 
Resistor " " G80 ohms 
Resistor " " 3KO ohms. 
Resistor " " 20K oIlms 
Resistor " " 11K ohms 
(Selected on Test) 
Resistor TR4 S% 39K ohms 
Ca[>aci tor TAG 10 ~F, 2SV 
Capacitor TAG 4.7 uF , 2SV 
Capacitor Suflex lnF 
Potentiorreter Trimpot 10K Linear 
Integrated Circuit 74l-0PA 
Diode BAX 13 
Zener Diode IN5234B 
Transistor ll.rray NPN CA30B6 
Transformer VT 22687 
Meter (BA374T only) 

*Value of R2 var~es according to meter 
scale refer to table below. 

RA022KO 
RA009KO 
RA007KS 
RAOS1KO 
RA220RO 
Rll.180KO 
RAS60RO 
RAOOSKl 
RA007KS 
RA091KO 
RA01SKO 
RA012KO 
RAOOSKl 
RA03GKO 
RAOO1K6 
RA001KS 
RA7S0RO 
RA6BORO 
RA003KO 
RA020KO 
RAOllKO 

-
RA039KO 
C/lG0100 
XX1041S 
CA200 10 
PT1S01S 
IC20 00 2 
DD1OO02 
DD16900 
IC2l000 
TF10009 
XX1l622 

S c ale 100% Nod at At 100~~ Nod Neter Reads R2 Notes 

A 

B 

C 

+6 

+B 

dEll: 

dBm 

Nark 0 

Hark 6 

Mark 8 

16K 

9Kl 

9KI 

Eurone 

B.B.C 

only 

/) 



Versions 


BA374/A 


BA374/8 


BA374/C 


BA374/D 


BA374/E 


BA374/F 


BA374/S 


BA374/X 


BA374/T 


rPM amplifier printed circuit hoard assembly 
(plug in version) fitted with R32F meter with 
'B' scale (ZOOll) 

PPM amplifier printed circuit board assembly 
(plug in version) fitted with R22F meter with 
'B' scale, (ZOOll) 

PPM printed circuit board assembly (plug in 
version) fitted with R32F meter with 'A' 
scale (Z029l) 

PPM printed circuit board assembly (plug in 
version) fitted with R22F meter with 'A' 
scale. 

PPM amplifier printed circuit board assembly 
fitted with R32F meter with 'F' scale (Z0293) 

PPM amplifier printed circuit board assemhly 
(plug in version) fitted with 'E ' scale and 
Sifam meter (Z0294) 

PPM printed circuit board assembly (plug in 
version) S.A.B.C only. Meter scale to MZ20545 
Issue 2. (XX1l622) 

PP~! amplifier printed circuit board assembly 
(plug in version). Meter scale to special order. 

Special Order. '1etcrs only. Scale to ~IZ20916 
Iss , 1. (~Ieter Part No: XX1l640). 
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BA374 COt-1PONENT LAYOUT 

G 
~ 

I.e I
• 

TI 

1+ 
-f--~-- }

A 

No te: R33 and C] values adjusted on test. 
R3l Meter sensitivity - adjusted on test. 

R1G Attack time (A.G.T.) 

Rll Fallback time (A.G.T.) 
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SCALE A -22 dB to +4 dB. White radial lines (representing 4 dB intervals 
on a matt black background. 

SCALE B '1' to '7' to B.B.C Standards. White radial lines on a 
matt black background. 

f
s-

I 6 

> 
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l__ ____________________~______~~__ ~_______~ 

Scale E -12 dB to +12 dB to European Broadcasting standards 

PPM AND METER VARIATIONS 

Suffix letters A - F are used to signify the meter size and the scale. 

A letter X suffix indicates when a PPM meter is the subject of a special 

order. 


Meter and its driving amplifier are matched during factory testing and 

should not be separated . 


Stock/Special Sifam Meter Scale 
.-- - -_._-_ . .- - - - ---  ----1 

Stock A R32F B 

Stock { B R22F B 
 I 

R32F A 
Spec i al D R22F A 
Order E R32F E 

F R22F E
{

C 

10 
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AMPLIF IER BI\441 


The BA441 is a plug in quasi-operatlonal amplifier. There are two inputs, 
a non inverting input at pin 1 and an inverting input at pin 2. 

The signal is applied to the non-inverting input at pin 1 and then passes from 
the isolating capacitor C2 tc the base of TRI which has an input impedance of 
47K ohm defined by R3. 

The resistor chain Rl and R2 forms a potential divider setting the bias 
voltage on TRI base. 

The signal is applied to the base of TR2 which is in a common emitter 
configuration. R4 in parallFI with TR2 forms th~ collector load of TRI. 

C4 is an rf suppression capacitor. 

TR2 drives TR3 with RS formiI g the collector loae of TR2. 

TR3 drives TR4 such that the TR3 and TR4 configuration has a gaIn of 4 times 
as defined by R8 and R9 feedjng the unbalanced output at pin S. 

The diode 01 protects TR4 frcm overloading hy removing its base drive just 
before saturation. 

The capacitor CS stabilies the TR3 and TR4 feedback 10(lp. 

Feeding TR4 is a constant current source consistjng of TR6, R12, R13 and RlS 
which contributes to low overall distortion. 

TRS provides base bias for the output pair TR6 and TR7 and being thermally 
coupled to them, stabilies the quiescent current. 

TR6 is also thermally compensated by D2. 

CS is a decoupling capacitor across the supply line. 

The gain of the amplifier may be increased by decreasing the feedback voltage 
to the emitter of TRI. This voltage is decreased by connecting an external 
resistor between the inverting input at pin 2 and B- at pin 3, thus forming 
a potential divider with the internal feedhack resistor R6. 

The output st3ge consists of a pair of complementary transistors TR7 and TR8 
connected as emitter followers in push pull. 

The bias volt :lge ,nd thus the quiescent current of TR 7 and TR8 is derived from 
TRS and ~s set by the adjust on test resistor Rli. 

The inverting inpu~ at pin 2 pn.>SClltS <l vcr)' low input impedance, but is not dc 
isolated. COllsequcntly an external isolating capacitor must be used. This input 
may be used for mixing different signal sources via suitable resistors in 
series with the input capacitor. 

Tile BA441 has been designed to be electrically and mechanically interchangeable 
wi th the BA440 ampli fier, but has a higher output power capability for 
Distribution and Loudspeaker :~plificr applications. 
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SPECIFICATION BA441 

Pin 1. Non inverting input 

2. Inverting input 

3. il

s. Output 

6. B+ 

Supply Requirement a) 

b) 

Quiescent 

~Iaximum 

24V dc 

24V dc 

&t 

at 

200 rnA 

1 A 

maximum. 

maximum. 

Distortion 

Noise 

Frequency Response 

Maximum Output 

Does not exceed 0.02% measured between 
20 Hertz and 20K Hertz at 18 dBm 
output level. 

Does not exceed -96 dBm over bandwidth 
20 Hertz to 20K Hertz, with input 
short circuited and gain at 20 dB. 

Within ±O.l dB from 20 Hertz to 20K 
Hertz, measured at 20 dB gain. 

+18 dBm into 4 ohms load. 

Supply Mode 

Slew Rate 

Rejection 40 dB at lK I\ertz. 

7.3 volts per microsecond. 

3 




cmlPONENT LAYO:JT 13A44l 

'c ~ f0q~0~. 0--ru;" 

~\.~ ( TR4 ~ I R 

.,~ e~ 'Rn 

Rl~ ~S'd8 m
~Ct- R6 

5 ~ 
C3 Cl, 0~t::."':\ 

TR6 

~ 2
0 

~v 0,l "",0
R4 RfJR12~ 

PARTS LIST BA441 

Ref. Description Part NO. 

R1 Resistor ~'6K TR4 2% R4 J6K 
R2 " j 8K .. " R4 18K 
RJ " ,,·7K " " R4 47[( 
R4 .. 2K7 " " R4 2K7 
R5 " 47K " " R4 47K 
R6 " 15K .. " R4 15K 
R7 " 560 " .. R4 560 
R8 " 2K2 .. .. R4 2K2 
R9 .. 560 .. " R4 560 
R10 " 200 " .. R4 200 
Rll .. 10K " .. R4 10K 
R12 .. 27 " " R4 27 
R1J .. 2K4 .. .. R4 2K4 
R14 .. 

~K4 " .. R4 2K4 
R15 .. ;:00 " " R4 220 
R16 " C .33 w.w 2.5W WW 0.33 
R17 .. " .. " WWO.33 
C1 Capacitor C0198 
C2 " 10 \.J 25V C0207 
C3 " 22 \.J 16V C0199 
C4 " LOO P 63V C0039 
C5 
C6 

" FJO P 63V .. 33 p 63V Suf1ex HS 
C0039 
COO37 

D1 TJiode AA 144 T0046 
D2 " BAX 13 TOO44 
[I] " AA 144 T0076 
TR1 Transistor BC214 KC T0095 
TR2 " BC184C T0043 
TR3 " BC184C T0043 
TR4 " BC461-6 T0062 
TR5 " MJE 521 T0135 
TR6 " BC441-6 TOO52 
TR7 " Io1JE 521 T0135 
TRB " .'1JE 371 

Connector 
T0134 
C0379 

4 



PRINTE:J CIRCULT BOARD ASSE\1BLY 

SLI< I LS 8i\489 t/"" 

General Ilcscrj [It ion 

Pi.! rt s Li s 1: 

[omponcnt Layout 

Notes on 3A48YN versjon 

Circuit Diagram 



MOTHERBOARD ASSEMBLIES 

SERIES BA489 

The variants of the basic motherboard are made up according to the tabulated 
information on Drawing number EX10489. Included also is a table giving the 
values of gain boost resistor for given dBs of boost. The 10k resistors are 
retained to avoid switching c licks. The part numbers for the range of 
components used in the version are given below. 

PARTS LIST PLI0489 

,..,....:;.. .............:..../..w 
.......-'-.....~,------... 

Part No . Ref Des(:r i ption 

---- . ..... ... 
Capacitor 100 ~r, 40V XX10 507 
Capaci tor 150 \.IF, 1 6V CA6 1501 
Capacitor 470 \-IF , 16V CA64704 
Capacitor 470 \-I F, 25V CA64703 

See Capacitor 470 \-IF, 40V XX 10530 
Table Capacitor 1000 \-I F, 16v xxl0577 

on RA0 47RO 
Ex10489 

Resistor 47 ohms TR4 5°''0 

RA010KO 
Resistor 10 ohms BTT 
Resistor 10K ohms " 

RD010RO 
Printed Circuit Board Assembly (BA43 7) PL10437 
Printed Ci:':cui t Board Assembly (BA43B) PL10438 
Printed Ci.-cui t B()ard Assembly (BA44()) PL10440 
Cambion So,:ket CN20002 

..____-JL~-..____ . _~. _~ ~ .........,... _ . _________..._._....- .. ~. ... _ ....... _ _ ,. , -._~.h_ ..A_ _____.... 
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MOTHERBOARD ASSEMBLY 

M48SN 

The basic motllerboard 
Drawing l'\l.1mber 

is 
EXI0489. 

made up according 
lncllded also is a 

to the 
tahle 

tabulated informa
giving the values 

tion on 
of gain 

boost resistor for given dBs of boost. The 10k resistors are retained to 
avoid switching clicks. The ?art numbers for the range of components used 
are given bell)\\'. The RA489N 1 S similar to the BA.189C, except that the capacitors 
(3, [6 are changed from 470/l6V to 470/25V. 

• 
Ref Descrirtion Part No. - • m 2 Llq1lL~ -
See Caracitors 470 \.IF, 25V Electrolyti c ('iull[Jrc.) CA64701 
Table Caraci tors 470 \.IF, l6V Electrcl~tic(rTT) CA64704 

" Resistor 10 ohms RBTT RD010RO 
" Resistor 10K TR4 5% RA010KO 

Amplifier BA440 -

....:..~.....~')~" 

N 

Al 13,\440 
A2 B.'\4LlO 
Cl Ll 70/ l<i 
(2 470/2:; 
C3 470/25 
(4 470/16 
(5 470/25
Co 470/25 
RI 10 
R2 10K 
R3 10 
R4 10K 
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CO"PO/<ENT V"LUES T08E U5l:D ON ... _ nc 

~489.(A 8.t.48&18 Bl"' C ~""'D 1Bl4.~ 
AI SO 437 sl4n BlHO Blt.J7 SOon. 

A2 Bl437 Bl.38 BlUO no< used no< .-.:1 

C I 150/ 11i 150/ 1; 4701'6 150/16 15OIIE. 

C2 -'O~ ",OIl!> • 7(0' zs 470/~ .70/1') 

~3 ~'IQ''' 150111) "~Clf16 :5O~6 'SCY\6 

C4 1  !5Ot1e 470/1'6 "'" UMd not "'"" c, r.~ .10115 "o r;,; . . - ,, 

ce I Ul/16 150"1; "0~6 .". . .". 

,,1 47 1.7 10 41 ., 
A2 C. IQI 1O~ . _ 10K 

~--
I)~ 

RJ 47 .7 1O 
_ ...d 

"..1

A. I~~ 10 K 10K _ ..  - .. 

811 ..11' 

BA" &.0 

ncO _d 

'70~ 

'7Ql25 

.7C ,'Ii 

naI _d 

. " . 

10 

10K.-0<_ 
- ' 

8U~ 8.t.~ 

1I....,J7 Bl.)e 

IHU 8 ... ..0 

150'" 150"6 

.70115 .10175 

:.:-~! rs.: ,~6 

'501'6 , 7IlIWi 

• 70'2 5 .1011!> 
.7QI1e • "l'iI ., 47 

1)11 I(Wo. 

4" ~ 
10< .. 

Isl-'J ~ 
Bl4l1 !lA U' 
B.t.440 sl440E 

150116 ''10/16 

470125 1Il0l..0 

~ 150/16 

470 ," 4'lO116 

4lIl'2~ 4'10/40 

4X111i .'/0140 

''"' 41 

~. 10K 

\.0 10 

, ~ 1Of\ 

"4ft"- !M4HIj 
~4..oIB Ia... 4), 
~44OtB "'4]1 

4101'16 410'" 

4'10/1.0 100 '/4 0 

.10/40 150116 

4'101'16 410116 

47011.0 100140 

4'10140 150116 

10 41 

IOf( 10K 

10 ., 
10K 10K 

~4_ "-p M4-'O ~1tI 
1Bl440 ~4408 "'\11 jat.441 

IlAI.J/J eo. ~II jlw.41 

410116 4 '/0116 t.'70/18 15OnI5 

47()125 410140 470115 .10125 

4701l!> 410140 to 10116 ~ -
.70116 lo 70 I 16 ~ 

410125 470115 .101~ 

4 70125 "?O 116 LIp« 

10 10 10 LIN!( 
10K 10K 10K 10K 

10 10 LIP« 

10K 10K 10K 

VARIANT 'N' IS t()T SUITABLE FOR IoCOULfS i. 

CAN ~y BE lJSED IN CONSQE APPLICATIONS 


1
INPUT A... '[ 

( NON INVERT ING ) 

C CT) ~' 
GotJN.~-~) 

1IOO5T ~ 
RESiSTOR ~.--- 

..... PlIFIER 1 

~I 

~... D~ B. 

C3 
(C~)'" 

OLl'lPUT(AI) 

R2 
C2 -) 

K 

C5) 

".-r--4~~-L-.J.~-~~i~ 

-J 


GAIN BO OS! RESISTOIi ',ALUES 

( Wf-EN USING ~-<NYOHING 'H'VT ) 


Ohm> 


10 6 III! 

12 5KI 


~ 

,. 31\6 


16 2K7 


Ie lOG 

20 IK6 


n IK3 

2. ! KO 


26 S2'O 

28 620 

JO ~IO 


II ,. -JOO 
Je 140 

.,:; 

40 150 


<.l 


.. 
~ 

44 ., 

"''''_~.ST 1O<m 
___"""'OST u.. 

DUAL AMP MOTHERBOARD FOR BA 437-440 SERIES 
EX 10488 ISSUE 8 

"~.1fJI ~ ... a CIIIII'amft _ • ...aII'l'S. 
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BA630 OVERLOAD INDICATOR 


The p.c.b. is fitted with four overioad indicators each similar to the 
arrangement shown on drawing EXI0630. 

The audio input is applied at Contact A. During initial setting-up with 
RVI fully clockwise a 1kHz sine wave at a level of -30dilu is applied to 
Contact A and the input to pin 9 of Al is slowly increased until the green 
LED connected externally to contact B just comes on (-20dBu). 

The signal level is then further increased until the red LED just comes 
on (OdBu). 

The potentiometer RVII is tlen turned fully anti-clockwise and the above 
procedures are repeated to'ring the green LED on at greater than OdBu 
and the red LED on at greater than +20dBu. 

This procedure is repeated :or the other three channels at inputs ~,K, ~nd P. 

Characteristics 

Attack time SmS 

Delay time 2S0mS 


Power Consumption 

60 rnA ±20% at 24V d.c. (quiescent) 

PARTS LIST BA630 

Ref/Qty Description 

'0Rl Resistor, TR4, 2°/ 82 
R2 " " " 12K 
RJ " " 200 
R4 " lK8 
Rll,(4) " 4KJ" " 
R12, (4) lK5" " 
R1J(4) lK5" 
R14,(4) lKO" 
RV1, (4) Potentiomet,=r, mul ti tum 
Cll (4) Capacitor TAG 10uF, 25V 
C12 (4) " 10uF, 25V 
Dl Diode, Zener BZYB8C12Y 
Cl,C2 Capaci tor, ~ullard , l50fjF, 
TRl Transistor BC441-6 

fransistor mounting pad 
Al (4) Integrated Circuit SN16BBON 

Part No . 

-.--~ 

ohms RA082RO 
RA012KO 

" RA200RO 
" RA001KB 
" RA004KJ 

RA001K5 
RA001K5 
RA001KO 

lOOK PT2000J 
CA60l0l 
CA60l0l 
DD17600 

l6V CA202B2 
TR1 6 20l 
SA10200 
IC2JOOO 

" 
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COMPONI'N'r, LAYOUT 

( ) + /""",\2 Neve 8630 In m 551 

+ :: '-../ -() 
..... ..... 

R12 IR13 
RV11 

R22 
R23 --

RV21 

R33 
RV31 

R43 I 
RV41 

R11 
R14 

R21 
R24 

R31 
R34 

R41 
R44 

I 

I 

I 
R2 
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D 

CH 2~' IDENTICAL, COMPONENTS PREFI XED BY CH No 
NOTES 

I) ALL RfSI S mRS ~. w 50/0 MO 
2) TR I FITTED WITH HEATCL1P 
3) KEYWAY ON D 
I.) SPARE WAYS ON J,N, T, 
5) (a) FOR lip LEVELS OF - 20 dBu TO 0 dBu 

i~) FOR !/P LEvEL S OF OdBu TO .20dBu 
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PRINTED CIRCUIT BOARD ASSEMBLY BA638 

TECHNICAL DESCRIPTION 

1. 	 GENERAL 

The BA638 pcb is a small signal amplifier designed as a 
plug-in unit on a larger motherboard. The gain of the pcb is 
adjustable by selection of the value of an external gain-boost 
resistor. 

2. 	 CIRCUIT DESCRIPTION 
(Drawing EXl063S) 

The pcb operates from a nominal +24V supply, which may be decoupled 
and smoothed by components on the motherboard.ICl is a TDl034B 
audio amplifier; inverting and non-inverting inputs are both 
accessible. The gain boost resistor is connected externally to 
the pcb between pins 2 and 3, and will normally be included in the 
parts list for the motherboard. 

3. 	 SPECIFICATION 

All measurements are taken with a gain boost resistor value 1.6kO 
(=+20dB gain), and output terminated in 6200. 

3.1 	 Quiescent Operation 
(a) 	 Input Current S rnA from +24vsupply 
(b) Standing output voltage (pin 6) +12V ±lV 


3.2 Gain 

With 1kHz sine wave input at -lOdBu, the output signal should be 

+lOdBu ±O. 5dB. 


3.3 Maximum Output 

Not less than +lSdBu, at onset of clipping. 


3.4 Distortion 

At +17dBu output, the distortion must be as fOllows: 


100Hz - less than O.OOS\ 

1kHz - less than 0.005\ 

10kHz - Less than 0.01\ 


3.5 Noise 
With input short-circuited, the output noise level must be less 
than -96dBu over a bandwidth of 20Hz to 20kHz. 

4. 	 PARTS LIST 

Circuit Reference Component/Value 	 Part No. 
Cl 	 Capacitor lC\l CA60100 
C2 	 " 241 CA60224 
C3 	 " 22p CAI0220 
C4 	 Not fitted 



Circuit Reference 
CS 
C6 

ICI 

Rl-3 
R4.S 

Component/Va1u e 
Capacitor 22n 

" 68p 

Integrated Circuit TDAI034B 

Resistor 47k 
Resistor 7.Sk 

Part No. 

CA20223 

CAI0681 


IC20007 


RA047KO 

RAoo7KS 
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PRINTED CIRCUIT BOARD ASSEtvlBLY BA640 


TECHNICAL DESCRIPTION 


1. 	 GENERAL 

The BA640 is a line amplifier pcb with a low impedance output, 
suitable for use as a distribution amplifier. It is designed 
as a plug-in unit to be incorporated in a larger motherboard. 
The gain of the pcb is determined by the value of an external 
gain boost resistor. 

2. 	 CIRCUIT DESCRIPTION 
(Drawing EXl0640) 

The pcb is driven by a nominal +24v supply; decoupling and 
smoothing components will normally be mounted on the motherboard. 

Inverting and non-inverting inputs are both accessible on ICl; a 
gain boost resistor can be fitted between the pcb inverting 
input (pin 2) and OV. 

The IC is followed by a low impedance output stage (TRl,TR2) 
which also incorporates overload protection. 

3. 	 SPECIFICATION 

3.1 Quiescent conditions 
With a gain boost resistor of 1.6k~ (=+20dB gain) and output 
terminated in 620~ the static current should be between 20mA and 
30mA; the standing output voltage (pin 6) should be +12V±lV. 

3.2 Gain 
With 1kHz sine wave input at -lOdBu the output level should be 
+lOclBu ±0.5dB. 

3.3 Maximum Output 
With an output load of 50~ and the 1kHz input level increased until 
the output signal is just clipping the output level should be 
greater than +18dBu. 

3.4 Distortion 
At 1kHz input adjusted to give +17dB output into 50~ the distortion 
should be as follows: 

100Hz less than 0.008% 
1kHz 	 less than 0.004% 
10kHz less than 0.02% 

3.5 Noise 
With the input short circuited the output noise level must be less 
than -96 dBu over the bandwidth 20Hz to 20kHz. 



01-4 

4. PARTS LIST 

Circuit Reference 

Cl 
C2 
C3 
C4 

C5 
C6 

ICI 

Rl.2,3 
R4 
R5 
R6 
R7,8 

TRI 
TR2 

Component/Value 

Capacitor 1~/25V 
" 2r/l6V 
" 22p 

lOp" 

Capacitor 47~/16V 
" 22n 

Oiode IN9l4 

Integrated Circuit TOAI034B 

Resistor 	47k 
15k 
3.9k 
lk 
3.3 

Transistor BC441 
" BC461 

Mounting pad 

Part No 

CA60lO0 
CA60224 
CAI0220 

. CAIOIOI 
or CAlOlOO 

CA60471 
CA20223 

0010002 

IC20007 

RA047KO 
RAOl5KO 
RA003K9 
RAOOIKO 
RF003R3 

TRl6201 
TR12201 
SAI0200 



STANDARD BROADCAST CONSOLE (SPEC 5315) 

GENERAL PARTS LIST 


PNSOO52 


Qty Description Part No. 

12 Channel Amplifier (if applicable) PN33ll4 
12 Channel Amplifier (if app1icablQ) PN33115 
12 Channel Amplifier (if app1ic.J)le) PN33117 
12 Channel Switching Unit PN33726A 
12 Line Amplifier PN33415 

1 Oscillator PN33515 
1 Phantom Power Convertor (if anp1icab1a) PN33601 
1 P.S.U. 24V 5A PN40008 
1 P.S.U. Mounting Frame 19" (if applicable) PN70154 
1 Printed Circuit Board Loudspeaker Amplifier PL10371 
3 Printed Circuit B~rd Amplifier PL10489/E 
1 Printed Circuit Bo.rd Amp1ifiQr (Mono Output) 

(if applicable) PL10489/f' 
4 P.P.M. Amplifier (if app1icab1Q) PL10374/B 
1 P.P.M. Amplifier (Mono Meter) 

(if app1ic.bla) PL10374/B 
1 L.E.D. Driver (Overload Indicator) 

(if applicable) PL10630 
18 Fader 5K chms FD1 000 4 
18 Fader Top Plate MG21130 
12 Silver 'B' scale ML61148 

6 Silver 'c' Scale ML61151 
12 Fader Knot Black KA11000 

4 Fader Knob Red KAllOOl 
2 Fader Knob Green KAll00] 

36 10BA Fader Screw FA1l030 
18 l5-way Painton P1u~ CN10;·'." 
24 Vare1co 29-way fixed socket 
14 Varelco 17-way fixed socket C!l:J034l 
76 Screw M3 x 20 Pan Pozidrive l:Jeiid FHl1626 
76 Self-lock nut M3 FM20031 
38 Terry Clip Size 000 f'G10401 
38 Screw M2 x 8 Ch. Hd FM10502 
38 Nut M2 FM20010 
38 Washer M2 FM2l010 

5 Amphenol 18-way fixed socket CN20360 
1 Amphenol lO-way fixed socket CN20200 
9 Painton 35-way Fixed Socket with retainers CN20701 
1 15 way Painton free plug CNl0302 
2 15 way Painton Fixed socket .120301 
1 EP5 fixed plug CN10102 
1 EP5 Free plug CN1010l 
1 L.N.E. Free socket CN20069 
1 EP5 Free socket CN20101 
1 18 way Klippon Connector Block CN34101 

1 




DescriptionOty Part No. 

1 Capacitor, 4700 uF, 40V CA74701 
Capacitor, Clamv1 FG14030 
Number Plate1 MG20448 


1 
 Technical Earth Plate MG20542 

1 
 Chrome Washer FA16l00 


16 
 Foot Black Rubber FE10OO2 
4 MHl lK ohm Preset PTllOO2 

42 Veroboard Busbar strips WA18005 
220 PTFE Bushing WAl7 305 

45 Red Feedth rough WA1730l 
170 Put-On Resistor RA008K2 

24 Phantom Power Resistor RE018KO 
10 Transformer 31267 ':'F10005 

1 Transformer LOl173 TF120ll 
1 Transformer LOl173 TF 12011 
1 Transformer LOl166 TF12000 
4 V.V. Meter 22F 'A' scale IM1OO02 
4 Bezel Mour.ting Kit for R22F IM19003 
4 Illumination Ki t IM19000 
4 Component ~1ounting Board M10787 
2 Resistor 5W RK050RO 
1 Resistor 5W RK100RO 
4 L.E.D Red LA13002 
4 PPM 22F, with Bezel Mounting Kit PL10374B or D 
4 Illumination Kit IM19000 
4 15 way Amphenol Connector CN20300 
2 Resistor 5W RK050RO 
1 Loudspeaker with Grille TD13003 
5 Relay RL10300 
5 Relay Base RL19000 
5 Relay Clip RL1900l 
5 Diode BAX16 DD1000l 
5 Capacitor 0.01 UF CA20100 
5 Resistor RD047RO 
1 LOD4 DD10000 

48 Jack Socket (for each jackstrip required) CN35000 
4 Painton J~-way fixed skt,with retainers 

(for each jackstrip required) CN20701 
11 Plessey Ml 10 K ohm Lin Pot PT15007 

2 Plessey Ml lK ohm Lin Pot PTllOO3 
1 Plessey Ml lK ohm Lin Pot PTl1003 
1 Painton Winkler lK ohm Log, 4 Bank EK20084/4 
2 TJ Switch lB 2P SW2l000 
2 TJ Switch lB 6P SW2l002 
4 TJ Lampholder SW29000 
4 TJ Lamp 24V LA 11 300 
4 TJ Switch Mounting Bracket SW29010 
8 Isostat 2B 2P Push-Push CD10 SW20020 
1 Isostat 4B 4P Interlock CD15 SW20067 
1 Isostat 2B 2P Push-Push CD15 SW20021 
2 Isostat 4B 2P Interlock CD15 SW20062 
1 Isostat 8E 4P Interlock CD15 SW20142 
2 Isostat 6B 4P Interlock CDl5 SW20l0l 
1 Isostat 6B Interlock CD15 Special SW20103 
1 Isostat 4B 8P Interlock CDl5 SW20068I 

13 Knob 14 rom Dia MG2l479/l 
4 Light Blue Insert MZ20828/l 

2 



Qty Descri ption Part No. 

5 Medium Blue insert !MZ20828/2 
4 Dark Blue Insert MZ2082B/3 
2 Keyswitch BCL/8CL SW40144 
1 Keyswitch 4CL/4CL SW40064 
1 Keyswitch Cap Grey/White KA14013 
1 Keyswitch Cap Red KA14004 
1 Keyswitch Cap Grey/Red KA14015 
1 Knob 30 mm dia. MG21483/1 
1 Knob insert, medium blue MZ20B26 / 2 
1 Microphone D58E TD10001 
1 Microphone socket CN20065 
1 L.E.D. Green LA13000 
1 L.E .D. Red LA13002 
2 L.E.D. Mounting Kit LA13200 
4 Keyswitch 4 CNL/4 CNL SW40062 
1 Keyswitch Cap Grey/Green KA14008 
1 Keyswitch Cap Ivory/Red KA14011 
2 Keyswitch Cap Ivory KA14006 
1 15 way Painton Free plug CN10302 
1 15 way Painton Free plug CN10302 
1 Painton 35-way Fixed Skt, with retainers CN20701 
1 Painton 35-way fixed skt, with retainers CN20701 
2 NTP 117-800 (option) XXl1637 I5 Lamp 28V 1.lW (option) £A10000 f. 

5 Licon, Momentary contact (option) SW22002 
5 Resistor 100 ohm (option) RD100RO 
1 Painton 35-way Fixed skt, with retainers 

(option) CN20701 
1 TJ Cap engrave '4t tape' MG20273/160 
1 T.J. Cap engrave 'dim' MG75412/138 
1 T.J. Cap engrave '1 & 2' MG75422/139 
1 T.J. Cap engrave '3 & 4' MG75422/140 
1 Isostat Cap 10 mm Grey/Black engrave '1 ' MG55001/B 
2 Isostat Cap 10 mm Grey/Black engrave '2 ' MG55002/B 
2 Isostat Cap 10 mm Grey/Black engrave ' 3' MG55003/B 
2 Isostat Cap 10 mm Grey/Black engrave ' 4' MG55004/B 
7 Isostat Cap 15 mm Grey/Red engrave '1- 2 ' MG62378/R 
3 Isostat Cap 15 rom Grey/Red engrave '3-4' MG62379/R 
1 Isostat Cap 15 Iran Grey/Red engrave 'patch' MG62367/R 
2 Isostat Cap 15 mm Grey/Red engrave 'solo' MG62332/R 
1 Isostat Cap 15 mm Grey/Red engrave 'groups' MG62380/ R 
1 Isostat Cap 15 mm Grey/Red engrave 'tape' MG62377/R 
1 Isostat Cap 15 mm Grey/Red engrave 'op 1 & 2 ' MG62376/R 
1 Isostat Cap 15 mm Grey/Red engrave 'di 1 ' MG62479/R 
1 Isostat Cap 15 mm Grey/ Red engrave 'di 2' MG62480/R 
1 Isostat Cap 15 mm Grey/Red engrave 'aux 1 ' MG62381/R 
1 Isostat Cap 15 mm Grey/Red engrave 'aux 2' MG62382/R 
1 Isostat Cap 15 mm Grey/Red engrave 'aux 3' MG62383/R 
1 Isostat Cap 15 mm Grey/Red engrave 'aux 4' MG62384/R 
1 Isostat Cap 15 mm Grey/Red engrave 'on l' MG62370/R 
1 Isostat Cap 15 mm Grey/Red engrave 'op 2' MG62371/R 

3 



Qty Description Part No. 

1 Isostat 15 mm Grey/Red engrave 'ext l' MG62515/R 
1 Isostat 15 mm Grey/Red engrave 'ext 2' MG62516/R 
1 Isostat 15 mm Grey/Red engr~ve 'gr l' MG62372/R 
1 Isostat 15 mm Grey/Red engrave 'gr 2' MG62373/R 
1 Isostat 15 mm Grey/Red engrave 'gr 3' MG62374/R 
1 Isostat 15 mm Grey/Red engrave 'gr 4' MG62375/R 
1 Isostat Cap 15 mm Black/White engrave 'op l' MG61370/rv 
1 Isostat Can 15 mm Black/White engrave 'op 2' MG61371/W 
1 Isostat Cap 10 mm Grey/Red engrave 'monc' MG52413/R 
1 Isostat Cap 10 mm Grey/Red engrave '2t1' MG52545/R 
1 Isostat Cap 10 mm Grey/Red engrave '2t2' MG52546/R 
1 Isostat Cap 10 mm Grey/Red engrave '4t' MG52547/R 
8 Isostat Ccp, Whit(~ ](1110009 
1 Tape Remote option engrave 'stop' MG70121/194 
1 Tane Remote option engrave 'r1ay' MG70121/195 
1 Tape Remote option engrave 'rec' MG70222/197 
2 Tape Remote option engrave ,~, MG70121/198 
6 Painton 35-way Fr ,':!e Plug CN10700 
9 Cable AsseIrJJ1y EK20191 
2 Cable Ass~mb1y (not required with jackfie1d) 
1 Painton 35-way Free Plug CN10700 
1 Painton 35-way Free Plug CN10700 
1 Painton 35-way Frge Plug CN10700 
1 Painton 35-way Free Plug CN10700 

4 



STANDARD BROADCAST CONSOLE (SPEC 5315) 


24 CHANNEL VERSION 


PARTS LIST 


Qty Description Part No. 

For Basic Console see PN50052 

12 Channel Amplifier (if applicable) PN33ll4 
12 Channel Amplifier (if applicable) PN33ll5 
12 Channel Amplifier (if applicable) PN 33117 

1 Power Supply 24V SA 33605 PN40008 
12 Fader 5K ohm FD10004 
12 Fader Top Plate MG2ll30 
12 Silver 'B' scale ML6l149 
12 Fader Knob Black KAllOoo 
24 10BA Fader Screw FA 100 30 

12 lS-way Painton Plug CN10302 
24 Varelco 29-way Fixed Skt CN20581 
48 Screw M3 x 20 Pain Pozidrive FMl1626 
48 Self-lock nut tt3 FM20031 
24 Terry Clip size 000 FG1040l 
24 Screw M2 x 8 Ch. Hd. FM10502 
24 Nut M2 FM20010 
24 Washer M2 FM2l0l0 

4 Painton 35-way Fixed skt, with retainers CN20701 
1 Painton 35-way Fixed skt, with retainers CN20701 
1 EP5 Fixed Plug CN10102 
1 BP5 Free Plug CN1010l 
1 L.N.E. Free socket CN20069 
1 EP5 Free Socket CN20l0l 
1 Capacitor 4700 ~F, 40V CA74701 
1 Capacitor Clamp FG14030 

16 Foot Black Rubber FE10002 
16 Veroboard Busbar strips 

P.T.F.E. Bushing 
WA18oo5 
WA17305 

14 Red Feedthrough 
Put-On Resistor 

WA1730l 
RA008K2 

24 Painton Power Resistor RE018KO 
2 Painton 35-way free plug CN10700 
4 Cable Assembly EK20l9l 
2 Cable Assembly 
1 Painton 35-way free plug CN10700 
1 Painton 35-way free nlug CN10700 

5 




SPARES KIT (5315) 


Qty Description Part No. 

2 Printed Circuit Board Amplifiers PL10406 
4 Printed Circui t Board Amplifiers PL10438 
., -, Printed Circuit Board Amplifiers PL10440 

1 Tool Box TS1070l 
1 Serial No. Plate FE12002 
1 j 17-Way Ext ension Lead EK20143 
1 29-Way Extension Lead EK20145 
1 

I 

Screw Kit PL6l0l8 
1 Anti-Static Duster TS1060l 
1 Meter Illumination Kit IM1900l 
1 L.E.D. Green LA13000 
2 L.E.D. Yellow LA1300l 
2 L.E.D. Red LA13002 
1 P.C.B. Extractor Tool MG20697 101 T.J. Lamp Extractor Tool MZ20373 
1 T.J. Lamp LAl1300 
1 Relay RL10300 
1 Relay Clir RL1900l 
1 Fuse lA Anti-surge FulOOOl 
1 Fuse 5A Quick-Blow FU12004 

SPARES KIT 


24 CHANNEL VERSION 


Qty Description Part No. 

1 
2 
'2 

2 
2 

1 

29-way Extension Uni t 
L.E.D. Yellow 
L.E.D. Rec. 
Printed Ci rcui t Board Assembly 
Printed Circuit Board Assembl~ 
Printed Circuit Board Assembllf' 

EK20145 
LA1300l 
LA13002 
PL10406 
PL10438 
PL10440 
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~ 

-C 531S .S;TA~C?b ..B6o.SIc:.... IQ c:::....~ANNEL Q:::)"-l5,C) -~ - p 'ARr LIS. No. PN 5cC">~;li"fTLE: ~. -
I SHT I . OF r~ I- - -- .- --'- - -- - - - -	 - .. -- ~--. 

Rl!p.~n ~L.~ l!. f,on'p.l='r Ltd ,wn I~ 'r. CCfi"" (J'1I .,t 1f1 t l:i 


11,,.; ,'1 .' wlll~h ; ~. I II :! "~·:I·\·cl ll'.r,rJdJc(:d dI5,lu5€'d FIRST USED ON ; b'27' 

m J,l.lrt nr whol , 10 " lhirrl P il:; wqho<11 \'old te'1 perrnis!'olotl, 
~ 

------------------------------+---~--------------------------------------------~ 
I ITEM N E. L. DESCRIPTION No, 


No, PART N~) OFF 


1 MANUl=A.C:rC lZINc.. 1~~[2Iv1ATION ----t--+-______ __ _ ______ 

2 E.B ,~t111 BlDC...K ~'~12A.M ( '2 5\-r,-s) A , . i- A 3 ..__.._ _ __ __ 
3 Ec.. 1C)4~~ c:.UZCt )\T :b1AC.,t2A,M (2 S~) AO 

---- r ---- +----- ---------- - 
4 E E loe::>' GO SYSTEM J::::>1AC-..tZAM A , . 


1---- f-.-- - -- - .---- - . 	 ... f- - -+------------.- - --------------.- 
@ 	 5 EZ5002J TE?.T_~_eEC A4_ r-._ _ _"_ -.- - - ---- - - - ------J 

6 
~-_+-------- .. - . - ---- - - ---------1 - - -----1- ------------- ----- ---- - --- - - -1 

7 MLAoo2co ~~5C>LE. C,ENFC?AL ~Y r A ,_ (2 ?L...,fTS)___ ___ ------ - - - -------1 

8 ML 5~~ Mcr-.JITC)tC ~ t=~ILrTIES LA'iCX....fT A'2 . 	 _ ... __ =...j 
9 ML 5:J:::::>1'2b '--AL~BAc K ~t--JE.L LA'YOL.)T AA

- . -f----- - - -. - . - -r---' -- - - - ...----- - -.---
'0 1 

11 
t-----+----------~~-- .- ..-._ .... - ---- - --- - 

12 
1------+------ .-_.. . - -- - ._ _.. ... - '. - -- -

13 M Z '2104-7 It-.JTEJ2N~L LA'Icx...JTS A Q .1- - - -- - - .. --- --_ . - - - ._- -

14 

15 ~~.~~_~~~I~L=-PA.~~LIST __ A4- .	 ·· =----- · l '~~ -·~ 
16 	 ._ . ( ~1. 8.81 

17 61330 
18 - - - - - 17' --4 I(Q I 15 \4- I [ "":--) 12 II 

---	- - - - - - ... -_. - .-- -f-- ----, 

19 	 10·4·81 i26-3-8129/SI :o:b ' 8~1' l- r-f<'o 27 0 ·8.n 12-5-801 
_ .. ----- -	 - f-.- .- . . . - "---i 

20 	 ~12 4 505cqsl20355 ~· --I ...·:>11:x."~·:\l:!f\~('~O ;60751 I 

DRAWN: p ~L~.J,lILI ISSUE .3 . 4- _ 5 0 7 8 _~_ _ lQ PART LI ST PI'-..! ~S2 I 
. i DATE .. 1e.·7-7~ "'''/~-76' S-lo.:7fs 2+-/-792(,-1-79 ICo l 3 }19 '31-'·1'!. 3 ~..M :..'i 8_	 I 

CHECKED tIN No. (d:::)254 5"0206 502...1 t 11+8+ 603+6 G.e:.3C:.O 2.0ZI~ cc.o751 	 SHT. I OF (~ 1'""=':":""':"_:---_______ _ _ _ .... . . .... __ 	 __--L.....;..._~_ 

I\J',lIl?I'''I~1 P. c:::,. 



L 

" 
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ITEM I DESCRIPTION No . INDEX. 
No ~E. t--..1.'? OFF 

• I I I 

21 .3 MoJ:::X.jLES i PC..Bcs,-- - - - --
Z'2 A. Mo"DL \LE CCI"'-.! NECTc>lZ.S i- .BU~- ~t2 cc.M~I'-...lEN"'-S.- 1----., - w ·-__ - -
23 5 M \~ELLA~E..oUS ITEMS 

- f- -  .,-

2A ~ l==A:DE J2S 4 ACC.Ess.olZ I ES - -.. 

'25 7 ME:T"EJ2, L .50 t!- -rAU<..BAc K. PAr-... ELS 
-- - f 1- . 

'2<;;. Btl-~ Mot--.! ITCI2 t!- J::'.6C...1 LlTI ES PANEL-.-.. .. . " 

27 I c:;, 1t.- I ( I NTElZr-JA.L ... IZEA I:? PANEl...5 

2& I 
- - -.-. " 

IQ"'13 EN~t2A"IN~ 11'-J~[2Iv1ATI~N . 
-_. .-

1 2~ 

3a 

31 , -

32 --- _. 

33
1-- -

. 
3-d - .. - --- -

35 , 
3b - -

37 -- .- -
.3B -

3~ . 
I 

-
Ao -_. 

~ AI ... 

42 - _ . -
.43 I 

A4 I 
I l L I , 

DRAWN: 
I PART LIST No PN 5ac::.5:::.2 i 

CHECKED: SHT. Q . OF 13 
I 

ADMEl P/2I048 Rupert Neve & Company Lt d. 
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ITEM N.E.L. 
No. PART No. 

AS PN33114 

~ Pt---j 331 IS 
- -

AI PN~3117 
- - - - -

~ PN~15 - -

A~ PN 33515 
-

.5::::> PN 337'2tC:. A 

51 PN~ 

52 

53 

.:S4. 

55 PLI0371 

~ PL. IOAB~/B 
57 PL I04-89/N 
~ 

5e;, 
-

~ 

~ I 

~I c>PTIC>NS 

(07 PL I037Ll/B- - -
~~ PL Ic)~~ 

c;;,.4. 

~ PN3~1 -
~ PN70\~ -
f;;;;.7 

~ 

DRAWN: 

CHECKED: 

DESCRIPTION 

C.~NNEL AMPU~tEJ2. ... 

vi. 

vi. 
.. 

U"-JE AMPLI ~IEtz... 

OSC:: I LLATOtZ 
~ . 

~NEL ~ITC.UINc.. UNIT 
-..

3~.5 PS.U . 2A.V.5.A. 

LDUI:::::lSPEAKElZ AMPLI~IE.e 
- -

.J::::>l..JAL 43B AMP ~..6.D--r---. 
- -

DUAL 4- 40 BOARD 
.. 

PPM . AMPLlt='t EJZ 
- .

L .E ,l:::) . bI2.1VEJZ. E:rv"IZT::> 
- - -

- -
PUAt--JTotv1 ~wE.t2 Cc:>t-J vEtzr012 

- - - - - -
PSLJ . M-'-~ t=12.6Jv1.E. I~" 

---

No . Mc:it::>ULES a- PCB'S
OFF 

1'2 R I . I ,
r-' C:I'::::'LY . ONE TypE... ()SFb 

1'2 ( SEE __ wc_tZK.S 01;2J::)E.JZ. ~IZ. 

1'2 J cuoI c....E... C) I==' c..w AMP. 

1'2 . 
, 

I 
-

1'2 
r-

I 
I 

'" 

I . 

2. 
-

J 
._--' 

- -- -". . 

....• 

' - ' 

A
.~_. 

I 
- -

-
I . - -
I 

- - - - _. 

-

.L I ..1 

PART LI ST No. PN ~SQ 

I 
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MobULE CONNEcToI2S i 
~s.-~~ ~1v1~NEJ-...f\S, 

I <G.~ c.1'--J '2o~ I VASZE.lCO J::lx~ SILT II-WAY 1.4
II{70 C. N '205e:.1 2~-WAY 2A 


l 71 ~M I 1c;.'2G;. SCI2I=~ M3x 2c::. P.D..N ~71 l-n:~ 7bF 

I 
77 I==M '2oc:::.3' SEL~ -l...C:C..K NUT M~ I~r; 


73 

~! 7A. ~IC>~I ""T'EJ2e"""; c..LIP ~ 

~F75 ~M 1C)~2 .5Ct2E\..--1 M2><.8 cW wb 
I 

1 7~ ~M '2~I~ I'-..1UT M'2 ~r:: 


1 77 ~M 21c>ICl ~E~ rv1'2 ~~ 


1 78 1 


1 7~ 
I ~ Ct--.i la~2 VL::..IZELC.C::> Pl..L)~ 17-WA"V ~I...u::.. ~ ~ I~ ~~I "-le-'- CI..-e::I:::. 

( 81 eN IO,Se.1 vi Q~-NA'i IA. ~ I~ Cl-l.MA.S 012. 32>7:;;?t;A t-lc:::Sl RnEb 

~'7 

B-3 

~ I 


5S C2A c>c:>BIL'2 IZESISTc>tz ~ 81L2 c>UMS 17E:,F POT-~N t2ESIST~k2..S 


~ IZE. ~1e,1LC:> VI. -- c..5 lSI-<. - vt- 2L1 PUD.NIDM ~~E2. IZESlSTDl2.S. . 


e:,7 

® ~ WA 173C:> I t="E EbTW2CX 'C,S p-r t::" E. I2El:::::. I02P 


@B~ IWA 17~S LA v-.!. WilE I&.d.F 


~ 'WAI~ VEl2D B..L \S::.-~~ 5l12.IPS r:2G. 
~( I 
'2!J2 ' 

1.... 

PN5~52 

4 13 



'--' 
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ITEM N.E.L. DESCRI PTION No . M IS:,CELLANEOU5 I\,EMS 
No. PART No. OFF 

~3 ~A I~ Ic:x:=:> c...Ut20ME WAS!-tEJ2 ~/ll/b J( 'J-;;/'a/b IF 
I I I I 

- - - - -.~ .• 

~ -
9:S --  -  -r-

~ M~'2o~'2 T'E.C.WNICAL F=Ac;rT~ PLATE I . 

97 I 

~ 

9~ 
-'

';\ClC:) AW70055 DESIGNATIoN Ak2..TWORK I 
-. 

16 \ 101 AW700/ I DESIG-NATION N2TNORK I 
102 -  . -- -- - -
103 

104 

las 
~.-- -

lOb -- -
107 -.. -- -

Ice:. 
IQ~ - -- -
lie ---- 
I I I 

I 1'2 I - 
112, _. -- 

IIA .... 

liS 
I 

11<:0 I I I 

DRAWN: PART LIST No. PN ~5:/2 

CHECKED: SHT. 5 OF 13 
- - 
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ITEM 
No. 

N.E.L. 
PART No. 

DE SC RIPTION No. 
OFF 

~":DE IZS. i-. L¥:C ES5c:>12JES 

t 17 CN IO:=:C:>2 

11& 

PAlt......ITc::>N PLL~ t~ .::.-":'l0__ ___~8 I ________.________ _ _ ______ _ ~ 

@III~ ~b loao5 ht\l::>BZ P4:-c=. 'S'2c>ALC'OO 5K.-IIB- t 

I~ 
-. - - -- ---1 

1121 IMc..Q"~ --lEA:DEIZ Tc:>P PLATE 

122 

35 rttM. I~ . 

123 M L <:;'1 IA~_ >="A:I::>E12 'B'SCALE?, LVEl2-~ "'-"" I''2~____ 
124. M L ~I 15 I t='Al:::>EIZ 'c....' SeAl E G;;. .t --- - - --- ...
125 

12G I="A 1 103 , l=l\J:£lZ S:CJ2EWS 1C:l.BA.l(IS 125aD. ' ~ fF 

- - - ---- ---4 

- - ~ 

18 127 ~ ~_, ~Z9 [ N°4 ~.S/Ig:'-r::9Z.1 DR ~V_ C5K HD SCREW 9(D I -I 

\2e, KA I Icx:::x:=> r.A:t:>F~ KNOB WI'l::::E B~ 1'2 ---- -  - -t-. -
I 2~ K.A 1 I cc::> I LA. eEl::::> A
I~ KA I ICC::>~ LA <:;,.IZEEt-J. '2 -t-t-----~__ 
131 

~3~ 1 -+ 
. I ~. --------------------r--~------

133 

134 ---TI I, L 
13--> 

--4-----+----
I~ 
~. 

137 I I 

~~ . . I . 

1--. 

1,4c:) 

DRAWN: 

CHECKED : 
AOMEl PI2104S 

---  - - - -

I 

PART LIST No. PI'-...! 5::rx:'>S'2 

SHT ~ OF 13 . 

Rupert Neve ill ·,,)"'P'IIIY LId. 
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- - - - -

ITEM N.EL DESCRIPTION No. METEJ2.. L 'S. ~ \AL~CK .p~E IS 
No. PART No. OFF I 

1.41 C~ Qe>3OC> AMPI-J.E~OL I=I><.ED 5K1 IS-).-..J.A'/ 4- lZEQL)1tZ.E.b ~tZ.. I 
AUZ~'1' CA~ - .-- - -=-r-- .~ --- - - ------1 

IA2 o? ~I~ PLIC~ PPM . ME-TEC2. 12 QQ ~ A- P P IV1 . _ C::>PT\~_N___ _ _ ___ _ _____1 

IA3 
.JA ' I .A"""\ 
I~ 1M looc:>2 Vu . METE~ 12?2~. A seAl E ~ IZEQUIIZED ~lZ.. 

-----------~ 

lAS M 10787 ~MFt::>l'--JEJ-..J1 MTC, ..E:c::lAP't:"> A- V .U, ~PTlc::.N , 

IA~ 

IA7 1M I~ METElL ILLUMINATION \LIT 22S=- A )
1--- -4---- - ----- --- --- - - - - -- -- ,...., E:E:r--tF Vt:T ------- - -----1 

~~ IM ~ _~ \..( - BE2E~'22~ 4---,- ~.-r ~ =___'__!...:O ~_ _ _________I_ ~~ _R'-PPM'__-"OPT1 =_.!.N
• IA.~ RK.051 R.O RESISt0i2 W.W.SW, 51 OHMS :2 !J 

-- - - - --+-- --+--'----- ---- ---- - - ---- - --- ---1 
~ ) --sc -
~ ~ I 5 ' n_. -7 -- --

~.-

--, --. oJ) A .--..- ..-.- A -... I ... A ----~ I REQU IRE..D F012 ~~P+-I CPTl C:lN . 

~ ~ ' S? 

~ '~~ 
-

4- I ' ~ I LA 13200-f~ ' E.D..MTG KIT _ 

14 1 ~5 1 t "G- 21'32XO ILED . SPACER +: t -J 
:Sb 

157 TD 13003 ILOUDSF£AKER J::S8>O P - S IOn I 1. L -S~ RtWEL 
I~ eN 2<;;>200 ,AMP~~I\K)L FIXED 5KT la-WAY I I J 
158 
 T 
I~ .5W~2 rlLE'I-5>L--1'TC~ L1-CNL/4-c...~L _._ A 



I~I KA 1.Ll.C:X:::>b KE'I-SW\TCJ...-t CAP IV~Y Q 
 TALV~ .BAC K. 


I(Q; KA- 'Ac:x::::>e:, - to( c:.,IZE:v /c::.~N I 
 PAI--JEL 

1~3 !LA~C? I o..i 1vOrz-.(/eEb I I J. 
1c;A.. ---..... 

P/\RT LIS, tDRAWN: Pt-....l~2 

CHECKED: 7 ( 13, 
~DMH - .\ 16 

http:I=I><.ED


-- -- -- - - -------- - -

---- - ---- -- ---- - - ------------

--' 

ITE M N.E.L. DESCRIPTION N? MaN ITc:::,1Z 4- h6.C1 LITlE=::::. PANEL 
No. PART No. OFF 

ICOS CN Qc:::x:::::>75 NEUTIZIC ~IXE.]:::) SKI 3-WAY I . I 1 I I 
- - - _.- - - --------------- ----1 

I~ ---------- --------------------.- ----~----------------------------------~ 

1~7 LA I t~ T ..J . 5v-1 . l...AJv1P "2Av 4
--....::....::...---- ----------------1f- - ----'---11---------- ----- -

@ I~ LA I ~ L .EI::> c..IZ.EEN 7 ...-- -t-----.- -- - .- - - - . --
,~ LA 1~2 L .E."D . ~E:D I 

t-- -- - - - - - - - - _ .. ._ - .. - . - - .- ..- ---------- - ---.---.-- - ----..1
@) 17a LA 13'2ClC> L .Eb MT<:;.. lAlT g

f-- --- .---- -I

@ 171 M '2 LE_b __ _ I I _~-.! 3~GC. SPAcFlZ _ _ _ 8 

172 PL '2cx:::e4jA- P. WINIL.!£IZ _LK ~ srEPPEb ~I_, ...:_ I . E.K '20c>e:4/4 _ J 
173 !1 
~~~_IIOI'2 . _ f__~::::~cyr~-~EJ2 p _I _' _ ._ 'K LIN~1 '2. _ _ _ - ._ - .- -. _ ~ 
175 PT I.:SO'2E, LA. 10K. LIN . I I I 

I---~- - - - !- -- - ---- . - ---- I- - -------- - ------------1 
@ 17~ Me:.. '20'254-- Pc::>T SPAr F IZ I ~ I 

-- - r-- - - ' - r - - - -- -~ 
® ~?7 PT~r:;OI4 POT SFER PI! IOK+ ~OK ._!:_ IN __.___ _ r- 6 + 
@ 17e SW'2c:c::>'25 I5C:>STAT SW '2B4-P pjp CJ:::)IC:> 4

~79 SW'2.C1C:>G.7 lAo __ AB.4P_ , /L c..b IS I. __ __ I• 

I I~ sw '2c:::, 1<:::;) I .... bBAP I/L c...b 15 '2 : 
- - - -- -'-- -----. - - I 

} BI S W _'20Io3 _ _ <A c;.B.AP'2)(~2~P.2P u.L _ I . ~_IS____.__ ._ . ... __ __--I 

1e:,2 SW 2olA.'2 vi E>BA-P IlL c...b 15, I . 
I-----t-- - ---- - -t---- - --- _ ..- _ .. --- --- -- --- -- ---- - ----- ------1 

1e:2:> 
I-- - I--- --------_f__ - 

,~ sW '21C:X=:X==> T ..J SaW . I B '2 P '2 
'-- --f-- - - -. '-1----- - ---- - -----

~e,sSW21~'2 -=-~=___ IBc.;;;.P '2 _ _ _ _ __. ---J 
IB<O sw '2~ i ...J . LAMP'-'C:>LI::::>Et::2 A- _J 
~t=>7 SJ.-J '2~ \ <:::;) ~. sw . ~~ . ~0-C !LE.T_ I- WAy' '2 - - --- ~ . _. ..-J 

I 

I~ SN 2~1 I V\. 2-WAy' I . I I I 

DRAWN: PART LIST No PI'-J ~5Q 

CHECK ED: SHT B OF 13 
ADMfl P ! lI D4~ RUlJer : Neve & Compilrtv LI d 

http:c;.B.AP'2)(~2~P.2P


@ 
@ 

,. 

-

@ 
@ 

Rupert Np. ·J( & C('mp3n ~ Llc 

ITEM 
No. 

Ie,~ 

I~ 

1'=:11 

I'=>2 

193 

I~ 
f----

I~S 

I~ 
f----

1~7 

I~ 
~ 

I~ 

~ 
f--- - -

~I 
I--

'2C>2 

N.E.L. 
PART No. 

Sh..l~ 
- - _ . 

Sw 401LlL1 
- -

S'W 20040 
---- _.-

5 W' 20060 

~ IC)C)C)I 

KNOBS ~c.. 

KA ILlc::x:::::>4-- -
KA 14013 

- ---
KA ILtOIS 

Mc...'2IA7~74 .is 203 - -
2c4 M~21AB3/1 

M7 2OB2G./220S 

~PS 

I- - 'M7. '2C8'2B/I-20b 
.r--
, 207 M-Z '2C:e:.28 /2 

r- V- -
2::::e> MZ 2ae328.!3 

- --

2<::::E!>-
210-
211 

212 

DRAWN : 

CHECKED : 
II OMl l ~ I2!0 48 

MeN \Toe. 4-~I LIT1 ES 
I

NoDESCRIPTI ON 
OFF PNL . ~N\ ' I 

_A.c.L/.4e~_ _ 
, I I I ! 

KE.'1-SWeTC.H \ 
-- ~ -- ,--- -----

V\ 8C-L/6C-L 2 -- ._-_._- -- _. 
ISOfTA T S\.V 38 lP PIP CJ)ID 2 
-- ..- -. . -- r·--- - . 

II 48 lP Pip CDIO 2 
..- ._- ----

M lCJZ.apWONE. bS8.E/20Cl I 
-

--

_..•'---- - - -
----.--- - -.- -- .- _ . -

._--"_.- ---

-
If: 

.- . 

KE'I-SW ITeL-( CAP [;2 EJ::::> 
- - - -

v1 l::.IZEYL~ U liE. I. 

v1. ~~EY/[2Fh 1 ._ -

- -~-. - --_ ... ...- - .- - --

14 ¢ ALI lL"-laB 1l'-..1SE.IZT .2. rnYYL. 19- - -
3'2¢ ALI 1LNc:::>..B. ~/MM. I. 

- - r--- -

32¢ ILJ'-.!aB cAP tv'IEb BLUE... I . 
-- --

IA ¢ .IL~c:>.B CAP Uc:.,WT Bl..DE A. 
r-- - - - -- .---- .-. 

vt MEn BlL.)E I g 
. -

vt . .__~12K. B~E 6 ~ ----..- - -

- - .--

--- -. -
I 

~----

I 1IPART LIST No PN 5c:c:>~'2 

1 __ SHT ~ OF 13 
- - - ---
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@ 

:3 

.~ 

ITEM N.E.l. DESC RIPTION No . 
I "-1TEtzt--JA.L :!

No. PART No. OFF IZEAJZ_ P~~EL':S 

, t i 1 
I213 be.. . .l::::>ISTt2.IBuT IC::::::>N TlZAt-J~IZMEe IZELAy , ~ P ~ESET P.Al--JEL MX'2~ . -Jf -

ZLL1 CA747C> I Ic:..A.PAC I TOI2. _ 47ex:::>J-L ~ ~ V 
I 

J ~ , 
-  ~- _.. 

'215 CN .3A-IO' KLIP~N CC;>t-.JN . Fy CC K 1e:.-hJAY , 
- - - - --  - - - -:21 C::. I=c::.., IAo~ CAPA.C.lTe::::::> \;2.. c.LAMP _._I j i - - -  - 

217 - '- ---  ,...~ 

21~ 
- - .-.--  -  --  _..- _._  ~------. -. 

• I 

219 PT I Icx:::>2 PtzFSET ~T PLESSEY MIl..(. U"-.! C::. - - -  -

b f 
~.--.. 

'2~ PVBSOC>O FlC)T u::::::x=:.. K NUT 
- _._ - .-

~ 
- - --,.. 

2:21 PV~1. Pc:>T u::::.x::-K cAP c;.f 
. ~--- - - -- 

'222 
- -- - 1-- - -- . 
223 -  -- --  - - -  - - - .-
22L1 c.A'2010C> CAP..6.C...ITOIZ.. MUUATZD I~n.~ 5 - - -
225 ~IC>~ blc>bE IO::D.4 r:2 

- - - - - - - - - --
226 .:Db Ic>~ \ --""-- II'-J~i4 . 5, 

- - - - - - - -  -- ---... 
'227 rz~ Ic>c> 120 tzESI STc>k2. BTT ,cx::::> C:l1.--Uv1 S:. .5 

- . -- 
22B rzL IC>~ SIEMENS (;2ELAY S. 

- . ----  - - - 

229 I2.L ,~~ t2ELAY BASE S 
-  - - -.- - - - .-'-

230 I2.L I'=>~' -.A- CLIP S . - _._--_. -- - -- -  -

231-'--.. - .----. - -
232- - -  - -  - 
~3~ Tt== I~S -rlZAl-J.-::::.~~ME.E 312~f I~ 

- . - - -- - ..:. - -
2,34

' --  -. _. .
235 .---- 

2~ I t t I I 

DRAWN : PART LIST No. pt--J ~S'2 

CHECKED: SHT Ie OF I~ 
- -
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ITEM N.E.L. DESCRIPTION ~~F I lt-JlE1ZNAL t- tzFAI2 PA-N'F LS G:::::::.NT.
PART No.No. 

-, -r , 
I ~ 237 1tZAN5J=OlZMl IZ ~ Pc. B PANE.L MT '2~~7' ___... ----I 

:23B CN '20'3<=>1 PAll'-jtCt-.J ~1x:El:::> 5KT 15- WAY 
1-- - ' --- --
2~ c...t--J '2o~ AMPi-lEl'-.laL '1 -- 18- WAY 
 ;-r 
~O- - - --

~ 1 l=' 1'2= l""T12.<'N5=1Z~EOJZ ,La 1 1c;,.c=. 


Zd2 -,-~ I'2D I I V\ LO I 1/3

I- - 

-_._. 
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This drawlnCJ is the property of ttI!s company and may not be reproduced or disclosed to a third 
party without the permission of this company. 

WIRING OF FADERS 

To avoid an undesirable rise in frequency response at low 

attenuator settings caused by the core to core capacity of twin

screened cable, signal wiring to and from faders should be in single 

screened cable. 

This should be satisfactory for cable runs up to one metre 

in length, but longer runs may cause an excessive high frequency drop. 

In such cases, for an important signal path, use a lowerc.;:, 
value fader if possible, or a unity gain buffer, such as BA406, may be 

used at the wiper end of the wire. 

For SUbsidiary systems, e.g. talkbuck, the high frequency loss 

may be unimportant in which case single screened wiring will be 

acceptable. 

In the case of 4 Track faders, the cable entry ,;;ill not accept 

the required number of single screened cables and they wi 11 continue 

to be wired with twin screened cables. 

~ The Neve Group of Companies. 
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SW ITCH CONTACTS 

A · 

The design of modules employing s\o;itches is such that trouble through 
the ingress of dust and moisture should not. normally arise. This 
means that an)' routine cleaning treatment is both unnecessary and a 
possible cause of trouble. 

In the event of a s~itch causing excessive electrical noise a 
universal electrical contact cleaner Electrolube 2X should be used 
sparingly '..;here required. This fluid is compatible ..... ith plastics 
used in the manufacture of s\o;itches and contains no silicones or 
l1ydroc.::trbo ns . It is also anti-static and \,ill not attract dust. 

;-';OTL Elect.l'olube 2X is avaj lab le in Aerosol cans as rl('~·trolube 
B 2A- X. 

The follo\\'i ng LlectroIuhC:' products contain solvents hhicl! !:avl' a 
softening effect on pOlystyre ne and certain other thermo-pbst ies-
I ikel)' to be found in swi tche s and shou 1 d ,'\OT be used. 

Electrolube \0. 1 l~eel1 
. 

Electrolub e 1\0. ..: Red 

Electrolube 2C;
C 

I 

,\otl~ the majority of other s ..... itch solvents are in this category and 
cannot safely he 
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The recommended 
according to the 

El ec trolube ~(J. 
PrinteJ Ci.rcuit 
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used . 

cleaner should 
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TECHNICAL EARTH 

The very low hum and noise achieved In all Neve sound mixing equipment can be marred by the use of a poor 
earthing system. A good earthing system (technical earth) Is generally available In 'professlonal recording studios 
and In broadcast Installations. The earthing wire provided at the a.c. power input should not be relied upon for 
the best results. 

To avoid the accidental creation of hum loops wlt~ln the desk, the P-- and Signal negative ralls ""e sep:trate and 
are linked together at one point close to the technical earth connection (see diagram). Earthing wires are taken to 
the connectors of all modules ensuring that the module chassis are earthed on plugging Into their positions In the 
desk. 

The desk framework is provided with an earthing connection which should be made to a good technical earth 
before power is applied to the equipment. Note that the earthing Is at one point and that·the conductor used 
should be a heavy duty copper cable or copper braid ensuring the lowest possible resistance. 

Earthing at more than one point on the desk, or on ancillary equipment connected to the desk circuits should be 
avoided, as circulating currents will produce a 'hum loop' giving unacceptably high hum content In the output 
Signal from the desk. Particular care should be taken when remote ancillary equipment such ~ microphones, echo 
plates, gramophone turntables or tape machines are used. If a good technical earth is available at the ancillary equip
ment, this may be used, provided that the earth return via the screens of the audio cables is disconnected. 

When a technical earth is not available at a I'ocation where ancillary equipment is used, the scr~ens of the audio 
cables cannot be relied upon to ensure connection to the technical earth at the mixing desk. This is particularly true 
where tape machines are used . The currents Induced by the motors of the t<lpe machine must not be allowed to find 
earth at the desk via the audio cable screens. Instead. a heavy cable connected di rectly to the mOtor casing should be 
run to the desk and connected as close as possible to the technical earth connection. The earthing between the 
ancillary equipment and the desk should remain connected at all times. 

When the Installation of a mixing console has been completed, a final check is made to verify the absence of a ~ um 
loop. the effect of which might not immediately be apparent. The test can be carried out by disconnecting the 
technical earth and connecting an Avometer (SWitched to ohms), between the technical earth and the earthing 
point on the chassis. A small resistance will indicate the presence of a second earth connection-possibly due to a 
mains earth-which should be located and removed. 

Independent earthing to the mains earth wire should not be used as a technical earth. 
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WIRING OF FADERS 

To avoid an undesirable rise in frequency response at low 

attenuator settings caused by the core to core capacity of twin

screened cable, signal wiring to and from faders should be in single 

screened cable. 

This should be satisfactory for cable runs up to one metre 

in length, but longer runs may cause an excessive high frequency drop. 

In such cases, for an important signal path, use a lowerc.;:, 
value fader if possible, or a unity gain buffer, such as BA406, may be 

used at the wiper end of the wire. 

For SUbsidiary systems, e.g. talkbuck, the high frequency loss 

may be unimportant in which case single screened wiring will be 

acceptable. 

In the case of 4 Track faders, the cable entry ,;;ill not accept 

the required number of single screened cables and they wi 11 continue 

to be wired with twin screened cables. 
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SW ITCH CONTACTS 

A · 

The design of modules employing s\o;itches is such that trouble through 
the ingress of dust and moisture should not. normally arise. This 
means that an)' routine cleaning treatment is both unnecessary and a 
possible cause of trouble. 

In the event of a s~itch causing excessive electrical noise a 
universal electrical contact cleaner Electrolube 2X should be used 
sparingly '..;here required. This fluid is compatible ..... ith plastics 
used in the manufacture of s\o;itches and contains no silicones or 
l1ydroc.::trbo ns . It is also anti-static and \,ill not attract dust. 

;-';OTL Elect.l'olube 2X is avaj lab le in Aerosol cans as rl('~·trolube 
B 2A- X. 

The follo\\'i ng LlectroIuhC:' products contain solvents hhicl! !:avl' a 
softening effect on pOlystyre ne and certain other thermo-pbst ies-
I ikel)' to be found in swi tche s and shou 1 d ,'\OT be used. 
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TECHNICAL EARTH 

The very low hum and noise achieved In all Neve sound mixing equipment can be marred by the use of a poor 
earthing system. A good earthing system (technical earth) Is generally available In 'professlonal recording studios 
and In broadcast Installations. The earthing wire provided at the a.c. power input should not be relied upon for 
the best results. 

To avoid the accidental creation of hum loops wlt~ln the desk, the P-- and Signal negative ralls ""e sep:trate and 
are linked together at one point close to the technical earth connection (see diagram). Earthing wires are taken to 
the connectors of all modules ensuring that the module chassis are earthed on plugging Into their positions In the 
desk. 

The desk framework is provided with an earthing connection which should be made to a good technical earth 
before power is applied to the equipment. Note that the earthing Is at one point and that·the conductor used 
should be a heavy duty copper cable or copper braid ensuring the lowest possible resistance. 

Earthing at more than one point on the desk, or on ancillary equipment connected to the desk circuits should be 
avoided, as circulating currents will produce a 'hum loop' giving unacceptably high hum content In the output 
Signal from the desk. Particular care should be taken when remote ancillary equipment such ~ microphones, echo 
plates, gramophone turntables or tape machines are used. If a good technical earth is available at the ancillary equip
ment, this may be used, provided that the earth return via the screens of the audio cables is disconnected. 

When a technical earth is not available at a I'ocation where ancillary equipment is used, the scr~ens of the audio 
cables cannot be relied upon to ensure connection to the technical earth at the mixing desk. This is particularly true 
where tape machines are used . The currents Induced by the motors of the t<lpe machine must not be allowed to find 
earth at the desk via the audio cable screens. Instead. a heavy cable connected di rectly to the mOtor casing should be 
run to the desk and connected as close as possible to the technical earth connection. The earthing between the 
ancillary equipment and the desk should remain connected at all times. 

When the Installation of a mixing console has been completed, a final check is made to verify the absence of a ~ um 
loop. the effect of which might not immediately be apparent. The test can be carried out by disconnecting the 
technical earth and connecting an Avometer (SWitched to ohms), between the technical earth and the earthing 
point on the chassis. A small resistance will indicate the presence of a second earth connection-possibly due to a 
mains earth-which should be located and removed. 

Independent earthing to the mains earth wire should not be used as a technical earth. 
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1.. 2 Co ntE t i on s: 

All outputs unload ed . 

2.1 f.'t2.:.: i :11 ur:: Ou t, p u t : 

S i g n a 1 t 0 1 i n e i r. put . C h em 11 e 1 :-c;-:--, p 1 i i' i e l" s e r'. si t i 'J i t y s ,=t t 0 

-20 d B) no e qu2.~ is 2. t:i.on. F2. c'. C ~·3 S iC: '..: t o zero) ~~ ro ;:t p eeL e1 

level con'c,rols at 	I!i elxim urr:. I :i ~.~l'c; G(:.j u s teo. f or ffia:.-:i::i U:11 ou tPlt. 

-a) Lin2 in;; u;:; - to il ll Cl~ t pc.:. '..; s . 

Cirou9 	 1 +26.5 3 +26.4 C. ~\ '.1 
" +26.5 ii +26.\ rr 
L 

II 	 IIOut:Ju ts('li2. 1 +27.1 2 +27.1 
Cr o up 1) 

II 	 IIAL.:x. 	 1 +26.1 :5 +2.6.6 
2 +26.5 rl 4 +26.2 " 

Solo 	 +26.5 

cil'eC: Of!; 

!\. H. Nc·: ,). D. :\. TiI:-.),:,'!. C.f: ng .. :,U.i:: .E., :.... U. Cc-fil:.:dl. 

a:;:;x;,C'~W-3::w.. D. \\:,11~O;l. U.:\ .. r.C .A ., (COlll?",:',y Scc~CI;]ry) 
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b ) 	 All l i ne i npu t s t o g r oup ou tpu t l. 

Chan:le l 1 +26 .5 dD u Chan nel l 3 cl Cl: 
2 +26.4 fI 1 L, I ' 

1 c: fI3 +26. 3 " 	 -"- / 

4 +2 6 .4 fI 	 16 " 
fI 	 1 '7 fI+26.4 ~ IJ 

0 	 +2 6 .4 10 "" 
II7 +26 .4 " 	 1 9 

II u 
oJ +26. 3 	 20 " 
'j +26 .4 II 	 ? l " 

1 ~) +26 .4 	 2 2 JI" 
" 
 ' ) ~: I'
1 1 +26.5 L , i 

1 2 +26.4 	 24" 	 " 

2 . 2 Di s t or t i c n: 

a ) 	 Signal to Mi c inp u t s. Channe l amp l i f i e ~ sensitivicy S2t to 
-60 d B, no eq ual i sat i on. Faders set t o z e~o . Si c; 'col~t i o n 
Ine a sur e d a. t Gr 0 U :J 1 out put . I I P set to g i \; e + 2Ol ::~ :; 0 u 'c . 

N. B. 	 Meters sw i tched awa y f r on out p u t s. 

100 	Hz 1 k:-[z 1U:··:Ez 
...:' /a 	 / .' '" 	 '" 0.014 0.011 0.619Chan nel 1 

0.013 0.011 0.0142 
3 0.012 0.010 0.011 
L, 0.012 0.012 0.013 

5 0.013 0.011 0.013 
(1 	 0.013 0.010 0.024 

0.013 0.01 3 0.020'I 
8 	 0.015 0.014 0.016 

0.013 0.011 0.0219 
0.013 0.011 0.01 110 

1 1 	 0.012 0.011 0.023 

12 	 0.013 0.011 0.015 

1 3 
1 /1 
1 5 
1 6 
1 7 
1 8 
1 9 
20 
2 1 

22 

23 

24 


b) 	 S i g na l t o l ine inp uts . I nput level 0 d Bu . Chan ne l amp lifier 
s e nsit i vi ty s e t to - 20 dB , no e qua l i s at i on . Fade r s set to 
zero. 

N. B. 	 Mete r s s wj_ tc he d away fr om o u tput s. 
Di s t ort i on me as ur ed at g r oup 1 o u tp u t . 
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100 	 I [ :.', 1 li. I1 z l()l: i i : ., 
,., 01 	 r' 

/:.1 	 I" " Channel 1 	 0.014 0.009 0.009 
0.010 0.007 0.011 
0.0 13 0.008 0.009 
0.014 0.008 0.009 
0.011 0.009 0.008 
0.015 0.008 0.008 
0.013 0.009 0.009 
0.013 0.010 0.009 

') 0.010 0.008 0.008 
10 0.011 0.009 0.008 
1 1 0.010 0.007 0.008 
12 0.010 0.009 0.008 
13 
11\ 

15 
1. r; 
17 

18 

1 ', 

20 


23 

24 


c) 	 Signal to line i nput 1. Input l evel 0 dGu . Channel 
amp l if i c: r sensitivity s et to - 20 dG , no t::q ua 1is2.t=--on , 
Faders set to zero, front panel lev e l con tro ls set to 
give +20 dCu out . Meters switched away fro~ outputs . 

[-: ?100 	 1 i·: [{ z l CY.:I~z 
c! 	 cl 
/0 	 % i ) 

Group 1 0.014 0.009 0.009 
2 0.015 0.006 0.005 
3 0.015 0.005 0.005 
4 0.016 0.005 0.006 

Outputs 1 0.019 0.009 0.012 
(via Go 1) 2 0.019 0.009 0.011 

Aux. 	 1 0.014 0.005 0.005 
2 0.015 0.005 0.005 
3 0.015 0.005 0.005 
4 0.015 0.006 0.006 

Solo 	 0.014 0.005 0.005 

r'loni tor 1 0.020 0.008 0.013 
(measure d at +8 2 0.021 0.005 0.005 
dBu out , unlo a ded 3 0.021 0.005 0.005 
from 4T grp O/P) II 0.021 0.005 0.006 
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2.3 Frequency Respo~se: 

a ) 	 S i g n a 1 t 0 1 i n. e i 21:J '...: t 1. I npu t 1 e ve lO u [) u . C h a 1-, n e 1. 
alT'. pI i fie r sensit i 'I =-- t Y se t toO ci J , r! 0 e q u o: 1 i s c. t i Co i1 . 

F'ad e rs set to Z2:::'0, front par!cd l eve l cor!t r ol s set t o 
give 0 ci8u out. Outp u t level C dBu at 1 ;.: ::-:'2. . 

20 :"i ::: 

dG 
Gro up 1 -0.4 

' J 
'- -0.4 

-0.4 
-0.4 

Ou tputs 1 -0.5 
(via grp 1) 2 -0.5 

;\ u x . 	 1 -0.5 
2 -0.4 
3 -0.4 
II -0.4 

Solo 	 -0.4 

fi1or:itor 1 -0.3 
( -1 2 dBu olp , 2 -0.4 
unloaded. 4T grp 3 -0.4 
output. 4 -0.4 

b) 	 Si g na l to filicropi,~r:c i np uts . 
se~sitivity set to -30 d S, no 
to z ero . Output ~cvel 0 dell, 

20 Hz 
dB 

Ch an nel 1 -0.4 
2 -0.3 
3 -0.3 
4 -0.4 
5 -0.3 
6 -0.4 
"7 -0.3 
8 -0.4 
9 -0.3 

10 -0.4 
11 -0.3 
12 -0.3 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4 

20k:-!z 
ci3 

-0.7 
-0.8 
-0.8 
-0.7 

-0.9 
-0.8 

-0.8 
-0.8 
-0.7 
-0.6 

-0.2 

-0.4 
-0.5 
-0.5 
-0.5 

Channe l ~mplifier 
equalisation. Fa dec.i s,~;:; 

at 1 k l!z) [r'o ,,1 c;r'OUr) .c . 

20kHz 
dB 

-0.7 
-0.1 
-0.1 
-0.6 
-0.4 
-0.2 
-0.7 
-0.5 
-0.4 
-0.3 
-0.4 
-0.4 
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c) 	 Signal to line input;s. Irlput; l eve l 0 dUu. Channel 
am p 1 if i c r s (; nsit i v i t Y set; toO cl J, no e q u a,l j, sat ion. 
Fad c::'l' s set to zero. Group 1 selected. OL:tPU t le'vel 
o dBu, at 1 kH z from group 1. 

20 l~ z 20k i: z 
dB dD 

Cha!lnel 	 1 -0.4 -0.7 
2 -0.3 -0.7 
.5 -0.4 -0.6 
."
i, -0.3 -0.5 
') -0.3 -0.6 
0 -0.3 -0.7 
.( -0.3 -0.5 
8 -0.3 -0.7 
9 -0.3 -0.7 

10 -0.4 -0.6 
11 -0.3 -0.6 
12 -0.3 -0.6 
13 
l~ 
15 
1 6 
17 
10 
1 9 
20 
21 
22 
2) 
211 

2. LI Cl' 0 S S l; all: : 

a) 	 Signal to line inputs. Input level +5 dJu . Channel 
amplifier sensitivity set to - 20 dB, no equalisatio~. 
Faders set to zero. Sig~al se l e cted to all group outputs 
except group 1. Crosstalk measured at group 1 output. 
Group output selected only o n Channel strip under test. 

100 Hz 1 kHz 151·:Hz 
dB dE db 

Channel 1 -93.7 -102.1 -101.3 
2 -93.7 -103.1 -101.9 
3 -93.5 -103.2 -101.5 
~ -93.8 -103.2 -101.7 
5 . -93.7 -102.9 -101.3 
6 -93.5 -102.2 - 99.0 
'( -93.6 -103.0 -101.9 
8 -94.0 -103.6 -102.4 

-93.0 -100.2 - 99.79 
10 -93.2 -102.8 -101.9 
11 -93.3 -102.8 -102.4 
12 -92.8 -102.9 -102.7 
13 
l~ 
15 
16 
17 
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100 l iz 
dB 

1 l':ii3 
cW 

15 k l l:,.: 
c1!J 

Channel 	 18 

19 

20 
2 1 

22 

23 

24 


b) 	 SiGna l to l ine ir.pu t 1 . l nV_lt levE'l +5 (, ::i U. CL2nne l 
amplifi e r sensitivity S~~ to - 2J dO , no e~ua l~ s2t i or. . 
Fad e rs set to zero . S i Cnc l ~eL~cted :'::0 ::, __-'- g l' o Up 
output:.> except gro...lp und e r t est.; . i~ ach ~:: r c L,p out;p u t 
de-selected ir. turn and crosstalk ~easu r ed on :hat 
group output . 

l100 	 1: 2 :,::;2 15l,Y z~ 

d " [j 83 dJ 
Group 1 -93.7 - 102.1 -101.3 

2 -93.9 -101.7 - 100. 3 
7 
j -93.6 -103.0 - 99.4 
4 -91.9 -103.9 - 98.2 

Outputs 1 -90.1 -102.8 -100. 3 

selec ted ; 2 -90.3 - 97.6 - 88.3 

(via group 1) 

l evel control at me. x . 


i'l easll l~ed ':I it h 20 Hz to 20 kll z bandr a s s i'ilt el' it: circuit . 
Inpu ts open circu i t . (Unless ot herwis e sta t ed ) . 

a) 	 Output stage noise , !aders at infinity . 

b ) No group 	outputs selected , fade r s s e t to zero . 

(a) ( j 	 ) 

dBu d3 u 
Gro up 	 1 -105.8 -84. 7 


2 -103.2 -83.8 

3 -102.2 -82.8 

4 -105.4 -84. 3 


Outputs 	 1 -105.4 -82.2 
2 -106.1 -82.6 

Aux . 	 1 -107.3 -82.6 

2 -107.2 -81.6 

:5 -106.7 -83.2 

4 ------ -83. 1 
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c ) Channels selected individually to group output 1. 
Li ne input sensitivity set to 0 dB . (Inputs o f 
each c hanne l termin a ted ',-I i t i1 600 ohms). 

d ) Channels selected indiv i dually to g r oup output 1. 
Microphone inp u t sensit i v i ty set to - 80 dB . 
(Input of each channel terminated with 200 ohms) . 

e) Eq u ivalent I l~p'.J t 

Chc'..!1rtel ' ~ 

" 

.:.. 

3 
L' I 
( 
) 
,
:) 

7 
I 

3 
9 

10 
1 1 
12 
13 
1 4 
15 
16 
1 '1 
18 
1'1 
20 
') 1 
L~ 

') " L<

23 
2LJ 

2 . 6 Mis cel l aneous Tests : 

i~o ise . 

( c ) Gl\If\: (d) ( e ) 
df2u dB dBu dBli. 

-82.1 80 -45.2 -125.2 
-82.2 80 -45.4 -125.4 
-82.2 80 -45.8 -125.8 
-82.2 80 -44.7 -124.7 
-82.2 80 -45.1 -125. 1 
-82.2 80 -45.6 -125.6 
-82.2 80 -44.9 -124.9 
-82.1 80 -45.6 -125.6 
-82.1 80 -45.4 -125.4 
-82.2 80 -45.7 -125.7 
-82.1 80 -45.6 -125.6 
-82.2 80 -45.4 -125.4 

a ) D. C. current consumption . ~aximum qui es cen t cu rrent . 

l"lith maximum numbe r of l c.r:lps , relays , modu l es 
in circuit . (a ll L.E . D' s off) = 2.8 Amps 

with 23.4 Volts at Bus Bar 
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b) Square Wave Response: 

Square ",-: a'le 3 ;\:~= S igr.2.1 1 V p ea>:: - to -p e2.l\: . 

i) Channel 5 via gro~p 2 to output 2. 

c " ? '1/ C::l 

i i) C11 an!': ell 2 v i 2. 2;:'..' () U P 1 too u t p u L l. 

0 ,2 v/cm 
5:::1 us/cm 

For an: on behalf of Rupert Neve & Co. Ltd. 
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