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Introd uction 

/ ! 

~- ' 
The A301 Audio Noise Redu ction System has been designed to reduce 

noises commonly encountered in audio signal recording and transm!ssion 
systems. These noises may take the form of rumble, h:um, crossta.~~. , . 
clicks, pops, buzzing, and hiss, as well as discrete fre ·quency interfer­
ence such as television synchro nisin.<s pulse crosstalk. All ·of these ·,rroises · 
are reduced by the A301 ~t}:loµt _affecting the overall frequency respons~ 
or dynamics of the signal itse 'If. . . . 

... I' : ·- • 

. In the particular ~ieJc;l 9£_ .m~gnetic tape recording, the system wg~ , 
;.. . ~~ .. , 1_,-( ) . '\•' ·1. '· • . , : ' • • -~:.' •'. 

reduce tape hiss and also alleviate other problems such as print-through 
and: high-frequency modulation noise. 'The print-through reduction is ,of 
SPErCial significance, as it allow s the long-ter~ stor ~e . of hig q qua_Fty.,,, I 

master tapes with minimal degradation. · · · · · 

, The system is suitable for use in any situation in whic~ th~ sigP,a~ is , . 
available for processing at both ends of the recording or tranS:iri.1.ss.ion'' ': l. 

chain. The processing operation s can be separated by any .dist-a.nee. o:r,; , 
any time duration, since once correctly adjusted, tl).e A301 J)aIJt:r:neJ,ers .. 

: . , ' • • I f ~ • • • ·' . • .• • Ui[D i.J '. 

are extremely accurate and stab le. Furthermore, the system is tolerant 
of -gain-errors in the Jl'.enm.-dihgron1tran smissiop. channe l: . hn 1incor:r;ec to 

~ e~~l t~ the pi~ 1back unit of_± 3 dB does, no\ re~u~\ _in a~Y,P;f~Cft;>ti~J~·.v .1 
alteration of hie restored signa l. · 

,}·· . ,. , .:: . 
, It should b~ appreciated that when record~ng or tl'3:11sm~~~ion nois _El)~ .. 

,,.. ~ . r . ,. , . -, ,,~ • ..').:) SJ•l( · ' 

reduced, other noises masked by it naturally become ·more apparent. Full · 
u~a .of the increased dynamic range pro.vide.diby the ,noise ·reductiomsy.st~m 
m~y therefore ~,ometimes :requi ~ a tigh~ening of titanda~s ~-n, tr,,e r,E:-~.t ?ii., 
the ' chain - i.e. <· in connection with noi s~ from micro pho~e amplifiers ; .. , · 
mixers, and monitor amplifiers, as well as noise fro.rn.;wholly, a.cotistic ·:· 
so'4,rces such a:;;. buzzing fluorescent lights, creaking chairs, and th~ Irl<\Y~-­
ment of persons in the studio . (On the other hand, it can be argued ' that · 
acoustic noises, having purely natural origins, contribute to a feeling of 
realism and immediacy.) 

The A301 unit is fully self-c ontain ed <.Jnd is normally supplied for 
mounting in a 19" rack. 

• 



l 

• 

" 

-5-

Specifications 

Layout: 

Signal connections: 

Inputs: 

Outputs: 

Overall (record-playback) 
frequency response: 

Overall total harmonic distortion: 

Output clipping point: 

Noise reduction: 

Overall noise level: 

Crossta,lk: 

Two independent signal processors per 
A301 unit; each may be switched into 
either record mode or playback mode • 

One XLR input and output for each 
processor (Tuchel connectors optional). 

!Ok ohm balanced bridging transformers, 
accepting all normal line levels. 
Provision made for addition of termina­
tion resistors, if required, to match 
line impedance. 

Balanced - levels and impedances to 
order. Normal options are: 

0 VU (+4dBm), 600 ohms (U. s. standard). 
1. 55v (+6dB), 30 ohms (Continental standard). 
+8dBm peak, 600 ohms (U. K. broadcasting 

standard). 
Output termination switches provided on 
600 ohm units. 

Better than ± ldB, 20Hz to 20kHz. 

At+ 8dBm (600 ohms),less than 0.1 % at 
!kHz; less than 0. 2% from 40Hz to 20kHz. 

Better than+ 18dBm (600 ohms); better 
than+ 16dB (30 ohms). 

l0dB from 20Hz to 5kHz, rising to 15dB 
at 15kHz; with noise reduction switched 
off, system becomes unity-gain line 
amplifier. 

Better than 8 OdB (unweighted) below 
+ 8dBm (600 ohms) or +6dB (30 ohms). 

Better than 80dB, processor to 
processor, 20Hz to 20kHz. 



Matching between units: 

Stability: 

Operating temperature: 

Operating controls: 

Panel meters: 

Construction: 

Finish: 

Size: 

Weight: 

Power requirements: 

-6-

Better than ldB at any level and any 
frequency. 

System is highly stable - does not 
require routine alignment. 

Up to 450c. 

None. 

NAB and DIN level setting meters for 
recorder gain calibration. 

Modular, eight plug-in circuit modules 
together with plug-in chassis module for 
power supply and audio transformers. 
Fibreglass printed circuits, solid state 
devices throughout (103 silicon trans­
istors including stabilized power supply). 

Anodized aluminum case, front panels 
dark grey with white characters. 

8 3/4"x 19" rack mounting, 10 5/8" deep 
(225 x 483 x 270 mm). 

28 lbs. (13 kgs). 

100-125 v and 200-250 v, voltage selector, 
50-60 Hz single phase, 18 VA. 

;. 
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Principles of Operation 

In sound recording or transmission systems the high and low audio fre­
quencies are often pre-emphasised during recording and de-emphasised 
during reproduction in order to improve the signal to noise ratio. However, 
the equalisation characteristic must be chosen such that even in the worst 
cases there are no detrimental effects; organ pedal notes or cymbal crashes 
must not cause distortion. Therefore the allowable boost with fixed 
equalisation is not as great as it might be for optimum utilisation of the 
recording medium. For example, recording an instrument such as a piano 
or violin does not usefully load the channel over the whole audio spectrum, 
and thus low and high frequency noises are particularly noticeable during 
reproduction. 

It is clear that the situation could be imnroved with a more flexible 
equalisation method. The A301 system provides a characteristic, 
controlled by the incoming signal, which achieves optimum loading of the 
recording medium under ·all signal conditions. During playback a 
complementary characteristic is applied which restores all frequency 
components to their correct amplitudes and in the process attenuates any 
noise introduced during recording. 

The necessary characteristics are obtained by splitting the spectrum 
into four bands (see block diagram, page 29). The record signal is 
produced by adding together the outputs of four independent filter and 
compressor bands and combining the result with the incoming signal. 
While each compressor has a compression characteristic which by itself 
is more like that of a limiter, the overall law produced at the output can 
be described as compression. 

After being recorded or transmitted, the compressed signal is processed 
in a complementary way. The filter networks and compressors are 
identical to those used in the recording processor, but they are connected 
in the feedback loop of an amplifier. This arrangement produces an 
inverse characteristic to that used in recording; every change in the signal 
during recording is matched by an equal and opposite change in playback. 
In this way the signal leaving the A301 is identical in all respects to that 
entering. 

Noise produced by the tape or transmission channel is added to the 
signal while it is in the compressed condition, in which all low-level signal 
components have higher than normal amplitudes. On playback the low-level 
components are attenuated, thereby restoring the signal to its original 
condition; the noise contribution is therefore attenuated by the same amount. 
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Circuit Description 

Power Supply Module 

The power supply module contains the power supply itself, the XLR 
input and output connectors, the inpu t and output transformers, and the 
level standardization meters and a ssociated amplifiers . The relevant 
schematic diagrams are given on pages 32 - 33. 1. 

Power Supply 

The power supply sub-ass embl y is manufactured to Dolby Laboratories 
specifications by Coutant Elec troni cs Ltd. The unit delivers an output of 
+18 Vat 370 mA with about 100 µV Jr P ripple and noise . The schematic of 
the unit is given on page 32. 

Single phase ac power is suppli ed via a slow-blow fuse to the primary 
of the transformer, which prod uce s a main feed of 21V and two subsidiary 
isolated 14 V feeds . The latte r are rectified by MRl 0 to MRl 7 and 
stabilized by MR4 and MR5 to give two rails of 5 V and 9 V respectively. 
R23 is added to ensure that the posit ive supply decays before the negative 
supply at switch-off, which pr event s voltage overshoots at the output . 

The voltage from the ma in windi ng is rectified by MR6 - MR9. and 
smoothed by C 9. The resultin g de is controlled by the compound emitter 
follower VT6 and VT7 and erro r-se nsing amplifier VTl - VT4. The base 
of VT2 is held at a constant potential r elative to the positive output 
terminal by zener diode MR3. The base of VTl is maintained at a pre-set 
fraction of the output voltage by a r esistor chain which incorporates the 
voltage control RVl. Diode MRl is included for temperature stabilization. 

The two transistors VTl and VT2 are connected in the long-tailed 
pair configuration, acting as a diffe r ence amplifier, such that signals 
proportional to the differences in the two base voltages appear at the two 
collectors; VT3 and VT4 are conne cted in a similar manner and provide 
further amplification. The output of VT4 is connected via R27 to the base 
of the output pair, thus comple ting the feedback loop. 
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When the demand for current from the unit increases, the voltage at 
the base of vr1 tends to fall, but not RS far as the voltage on the base of VT 2, 
which falls by the full amount of the supply change. Thus Vfl draws 
more current, and VT4 draws less; more current is thereby diverted to 
the base of VT6 to compensate for the increased demand. 

The loop gain of the amplifier is increased at hum and ripple fre­
quencies by the addition of C2 and R5 across Rl. Components C3 and R12 
tailor the high frequency response of the amplifier . MR2 is added to 
prevent lock-out on initia l switch-on. 

Overload protection is provided by VT5, which is normally held in the 
non-conducting state by the chain R13 and R3. The output current flowing 
under normal conditions causes very little voltage drop across Rl 7. 
However, as the load current increases, the drop across Rl 7 eventually 
causes Vf 5 to conduct, diverting current from the base of VT6 and 
thereby limiting the load current to a safe value. 

Transformers 

The input and output circuitry of the system is given on pages 33 
and 33. 1. Inputs are fed through XLR or Tuchel connectors JF 405 and 
JF 406 to the input transformers T403 and T404; the primary windings 
are left floating. Without the terminating resistors R403 and R404 the 
unit presents an impedance ,of more than lOK and is thus suitable for line 
bridging. Terminals are pr'ovided under the chassis to terminate the 
inputs if required. As with the input transformer primaries, the 
secondaries of the output transformers T401 and T402 are left floating. 
The secondaries are fed directly to XLR or Tuchel output connectors 
JM403 and JM404; output termination switches are provided on 200 ohm 
and 600 1)hm output impedance units . 

Met e rs and Meter Amplifier 

Th e schematic of the meter amplifier is given on page 32.1. The 
printed cir cuit board is mounted above the output transformers, and the 
two amplifi e r outputs are connected directly to meters on the front 
panel. 
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To facilitate the internatio nal exchange of tapes, the operating 
level within the A301 is standa rdiz ed 1:elative to the magnetic flux level 
recorded on the tape. This point is oovered more fully in the section on 
Standardization and Alignment (page 14). The internal operating level is 
monitored at the output of the fi lter driver amplifier in the amplifier 
module; a voltage of 500 m V at this point corresponds to a recorded -flux 
of 32 m.M/mm. In test tape te rms, thi s level corresponds to the level 
setting section of European DIN refer ence tapes (4 dB higher than Ampex 
Operating Level). 

The metering signals from proc essors A and Bare taken via the 
rack wiring into the power sup ply module and to the printed circuit card, 
which comprises two identical amplif iers. Q401 and Q402 form a two­
stage de-coupled amplifier with an operating point stabilized by de 
feedback from the emitter of Q402 to the base of Q401, via R415. AC 
feedback is taken from the co ll ector of Q402 to the emitter of Q401 in a 
path which includes D401, D402, and a 500 uA meter. In this way, the diode 
characteristics are modified into a substantially linear relationship of 
forward current to forward voltage drop; that is, the meter current 
becomes directly proportional to the input voltage to the amplifier. 

The sensitivity of the amp lifier i s set by the input resistance chain; 
R410 is adjusted on test to allo w for component tolerances in the remainder 
of the circuit. The meter is ca libra ted at the DIN mark, since this level 
is used during system alignmen t; the accuracy at the NAB mark is 
satisfactory for normal operati ng conditions. When either a DIN or NAB 
standard tape is played back int o the A301, the meter will indicate the 
correct level if the recorder and A301 have been correctly adjusted. For 
highest accuracy, the A301 nois e re duction on-off switch should be in the 
"off" position during this measu rem ent. 

When the A301 is used in the re cord mode, the meters should indicate 
the correct level when a tape is bei ng recorded to the same flux level as 
that of a standard tape. 

Amplifier Module 

The schematic of the amp lifier module is given onpages 34 and 34. 1. 
The input signal is fed to the input le vel potentiometer RVl0l, which is 
adjusted to give standard operat ing conditions within the system. 

, 
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After passing through the 30 kHz filter, which removes any Lipe recorder 
bias or other high frequency signals in the input, the signal is fed to the 
filter driver amplifier Q103 and Q104. The low impedance output of the 
amplifier is passed to the filters in the control module and also to the 
output amplifier (Q107 - QllO) through Rll6. The output level of the unit 
is set by RV104, which controls the negative voltage feedback in the out:rut 
amplifier. 

In the 200 and 600 ohm model (page 34), the output impedance is 
determined by negative current feedback from R139. The output impedance 
of the amplifier itself is 200 ohms; other impedances, such as 600 ohms, 
are obtained by choice of transformer ratios. Low output impedance (30 
ohms) is obtained by eliminating the negative current feedback (page 34. 1). 

The noise reduction signal returning from the control module is 
amplified by the noise reduction amplifier Ql 05 and Ql 06. The output is 
fed to the edge connector of the module; switches on the back of the unit 
determine whether the processor operates in the record or the playback 
mode (see schematic on page 38). For recording, the noise reduction 
signal joins the main signal at Q107 through R127 and RV103; in playback 
the signal is passed to Q103 through Rll 7 and RV102, forming a negative 
feedback loop. 

The output of the noise reduction amplifier is also taken to Pin 24 via 
C122; earthing this point (noise reduction on-off switch) cancels the noise 
reduction action, and the A301 then effectively becomes a line amplifier 
with a gain of unity. 

Compressor Module 

The schematic of the compressor module is given on page 35, and the 
compression characteristic produced is shown on page 29. It should be 
noted that each module contains two independent compressor circuits and 
that all compressor modules are identical and interchangeable. 

The input signal to each compressor (the output from one of the filters 
in the control module) is fed to the emitter follower Q202, which in turn 
feeds the balanced diode compressor circuit D201, 202, 204, and 205. The 
outputs of the two halves of the compressors are added and then amplified 
by Q205 and Q206. The signal is passed through a limiting circuit D206 and 
D207 and returned to the control module, where the out:ruts of all compressors 
are combined. The output is also amplified further by Q208 and passed to a 
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phase splitter and rectifier circ uit Q209, D213, and D214, and from there 
to the integrators in the contro l modul e . 

The resulting de signal, with defi ned rise and fall times, returns to 
the compressor module at the base of Q203, which controls the current 
flowing in the diode compresso r network. Control current will start to 
flow only when the input voltage is mor e positive than the voltage on the 
base of Q204 (neglecting em itte r-base voltage drops of Q203 and Q204) , so 
that RV201 acts as a compresso r thr es hold control. The diodes form part 
of an attenuator (which includes R214 and R215), such that the audio signal 
output at the base of Q205 varies in amplitude with the control signal; de 
shift is eliminated by the balance d conf iguration. D203, R216, and R217 
determine the attenuation law . Distort ion produced by the compressor 
diodes is extreme ly low beca use of th e low signal amplitudes handled . 

The down-turning compress ion cur ve shown on page 29 (Differential 
Network curve) is achieved by fee ding part of the input signal around the 
compressor network via R210 into the control amplifier circuit. At low­
levels this feed-forward s igna l has no effect on the attenuator characteristic, 
but at higher inputs it causes the outpu t of the atterruator to decrease with 
increasing input. 

Control Module 

The contro l module schem atic is given on page 36. This module 
coordinates and controls the ope ration of the four compressors . The 
signal from the driver amplifie r enter s the control module at JM301 , Pin 
1, is passed to all the fi lt e r s, and from the outputs of these to the 
appropriate compresso r s. The signal i s rectified in the compressor 
module and then passed bac k to the cont rol module for integration. · 

The integrators are spec ially de s igned to give a dynamically optimum 
smoothing action; the schemat ic on page 37 gives a simplified layout. The 
rectifier circuit first cha r ges a pre-int egrator capacitor. The de output is 
then passed through the em itte r follow er Q201 to a second integrator 
capacitor via a diode non-linea r netw ork arranged such that fast large 
changes in signal amplitude are pass ed quickly, while small changes are 
transferred slowly. In this way both fast recovery and low signal 
distortion are achieved; in conv entional time-constant circuits these two 
requirements are mutually exclusive. The recovery time-constant is 
governed by R250 , together wit h the pr e-integrator capacitor . A special 
version of the cont r ol modu le which is designed for half-speed tape to disc 
transfers is described on page 27. 1 (Cat. No. 3-50) . 

,, 
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Installation and Operation 

The A301 noise reduction system is designed for mounting in a 
standard 19" rack. However, it is not critical in position and can be 
operated in any plane. When first installing the system, the mains 
voltage tap in the power supply module should be checked for correct 
connection. 

Cannon XLR connectors are provided at the rear for the input and 
output signals; a three pin plug is also supplied for single phase mains 
power. 

In installing and operating the A301, the following general principles 
should be borne in mind (see block diagram, page 28). 

1. One recording processor and one playback processor are required 
for each audio channel. In a mono system, therefore, only one 
A301 unit is required; one processor is switched to record and the 
other to playback. In a stereo system a similar arrangement can 
be used, with one A301 unit for each channel; for stereo playback 
only, both processors are switched to the playback mode. The 
Remote Changeover Unit, which takes advantage of the switchable 
mode facility for both recording and playback, is discussed on 
p. 27. 2. 

2. The recorder with which the A301 is used should have flat fre­
quency response and a fixed overall gain. 

3. The noise reduction system should be considered to be part of the 
recorder and not a studio tool such as an equaliser, filter, mixer, 
or compressor. The use of these latter facilities should, in 
general, be confined to before and after the recorder and the noise 
reduction system - that is, before point I and after point N on 
page 28. If they are introduced between the A301 and the recorder 
(points Il and :m) the overall characteristics of the system will be 
altered, and normally such operation is not recommended. 

4. Level adjustments to compensate for variations in tape and recorder 
characteristics should be made between points Il and :m - i, e. in the 
recorder itself. Initial level adjustments should follow the procedure 
given in the Standarization and Alignment section. The Simplified 
Operating Instructions at the end of the manual should ' be used for 
routine operation. 
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5. Programme level monitoring can be accomplished at any point ( I, Il, 
m, N); amplitude errors at points Il and m are negligible under 
signal conditions. 

6. The A301 noise reduction circuitry can be de-activated by means of 
the noise reduction on-off switch at the back of the unit. With the 
noise reduction switched off, both processors effectively become 
unity-gain line amplifiers . 

7. When safety copies are bein g mad e during recording , it is 
unnecessary to provide a se parate A301 unit for each recorder . 
More than one recorder can be bri dged across each A301 output. 

8. It is unnecessary to use an A301 unit when making copies of noise 
reduction recordings; copie s can be made with two ordinar y recorders. 
The noise reduction charac teristi c on the recording is carried 
straight through the copying proce ss, and only the final playback 
must be made through an A301 unit. 

9. For level standardization in the i nternational exchange of tapes, a 
7 00 Hz tone should be reco rded at the beginning of the tape at Ampex 
Operating Level (NAB ma rk on A301 meters). 

i 
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Standardization and Alignment 

Basic standardization requirements 

Correct operation of the A301 Audio Noise Reduction System is dependent 
on only one basic requirement - that the signal voltage fed into the playback 
processor should be the same (with 2dB) as that which leaves the recording 
processor. In other words, the recording system should have an overall 
record-playback gain of unity. However, the question of tape interchange­
ability imposes a further requirement - that the signal levels in the noise 
reduction system should be related to the levels on internationally recog­
nised test tapes (Ampex-NAB or DIN). 

Because of these requirements, it is necessary to give some thought to 
the matter of the levels, impedances, and terminations used in the studio in 
which the noise reduction system is installed. Once these factors have been 
established, it is a straightforward matter to adjust the inrut and output 
level controls on the A301 appropriately. It should be noted that, apart from 
terminations, only the input and output level controls are used in matching 
the A301 to studio conditions; all other controls in the system (Rec Cal, PB 
Cal, compressor Gain, compressor Law) have adjustments which are 
independent of the particular signal standard used. 

Meters are provided on all units above serial no.180 to assist in setting 
levels. As described previously, the meters measure the output of the 
filter driver amplifier, thereby giving a direct indication of the level being 
fed to the compressor circuitry. When the level conditions are correct in 
a complete chain (A301 record processor, recording or transmission 
channel, A301 playback processor) the record and playback A301 meters 
should give identical indications. Overall level adjustment is therefore 
easily accomplished with reference either to the NAB mark or the DIN mark. 

If the A301 system is used on a transmission channel (landline, micro­
wave link) the following standarized operating conditions are recommended: 

1. With fast risetime peak programme meters, the nominal 100% or 
peak operating level should correspond to the DIN mark on the A301 
meters (using tone). 

2. With VU meters, 0 VU should correspond to the NAB mark on the 
A301 meters ru sing tone). 
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Regardless of the method of monitoring the programme level, it is necessary 
only to . ensure that the two A301 mete r s on the input and output of the channel 
yield the same readings. 

For tape recording, the considerations above are similarly applicable . 
However, because of the requirement for international tape interchange­
ability, it is also necessary that the operating level within the A301 system 
should be related to an absolute flux lev el on the tape. As mentioned 
previously, standardization is accomplished by use of the two main 15 ips 
alignment tapes in use, Ampex-NAB and DIN. These tapes employ different 
reference levels - the DIN level being approximately 4dB higher - which 
has been allowed for on the sca les of the A301 level setting meters. 

· For standardization purposes the A301 compressor alignment is tied 
to the signal level produced by the DIN alignment tape (that is, from a 
recorded flux of 32 mM/mm at 1 kHz). Once the internal alignment has 
been carried out , routine level se tting and operation should follow the 
Simplified Operating Instructions on the last page of the manual. 

Alignment - Preliminary 

Because of the stability of its circ uitry, the A301 system does not 
require routine alignment. Neve rtheless , some thought must be given to 
the matter of standardization and alignm ent at the time of installation. The 
alignment procedure breaks down into two main parts: 

a . Adjustment of the input and output level controls to suit the signal 
standard used. 

b. Adjustment of the noise reduction circuitry. 

Studio level check: 

For the purpose of adjusting the input and output level controls, the 
following studio level check shou ld be made. 

a. Transmission applications (landlin es, etc.). 

Using an AC millivoltme ter, mea sure (in volts) the signal level 
used in the studio or networ k under the following conditions: 0 VU 
(using VU meters) or peak operating level (using peak programme 
meters). The A301 level controls will be adjusted such that this 
voltage corresponds to either the NAB or DIN mark, respectively, 
on the front panel meters. 

• 
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b. Tape recording applications. 

Use one of the following test tapes: 

Ampex 01-31311-01 Reproduce Alignment Tape-15 ips NAB 
Ampex 01-31315-01 Level Set Tape-15 ips 
Agfa DIN-Bezugsband 38, according to DIN 45513 

(NAB mark) 
(NAB mark) 
(DIN mark) 

Reproduce the tape under normal level conditions, measuring (in volts) 
the signal produced by the level setting section of the tape. The A301 
level controls will be adjusted such that this voltage corresponds to the 
NAB or DIN mark, as appropriate. 

Processor Alignment 

After the studio level check has been made, the two signal processors 
are adjusted accordingly, following a standard procedure which ensures 
that all modules of a given type are fully interchangeable. The same 
procedure is used for processors switched to the record mode as for those 
switched to the playback mode. Except for 30 ohm output impedance units, 
the outputs should be terminated correctly during alignment. 

The following instruments are required: 

1. Alignment Extender, catalogue no. 6-B 

2. DC voltmeter 

3. Audio signal generator 

4. AC millivoltmeter with voltage and dB scales; minimum 
input impedance 100 K ohms. 

The following procedure is used for complete alignment of the A301 
system: 

A. DC voltage adjustment 

1. Remove one amplifier module, plug in Alignment Extender 
(switched to "Direct") , and insert amplifier module into 
ccn-1e ~tor on exte nder; use clip on extender to secure 
amplifier mo dul e. 

2. Chc::ck supply voltag e (+18V, ± 0: 5 V) at TP102. If necessary, 
r emov e power sup pl y mod 1 lle and adjus t output voltage 
co ntrol (RVl). · 
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B. Adjustment of input and out put level controls 

1. Unplug one amplifier modul 6 . Insert Alignment Extender 
and plug amplifier mo dule in to extender. 

2. Set extender switch to "Inp ut -Output Level". 

3. Feed 1 kHz signal int o input XLR connector at voltage 
previously determine d in "st udio level check" . 

4. Adjust Input Level control (RVl0l) for reading of "NAB" 
or "DIN " , as approp riate. 

5. Connect AC millivoltm eter to output . Adjust Output Level 
control (RV104) for overall gain of unity, as measured 
from input XLR conne ctor to output XLR connector . 

6. Repeat steps 1 to 5 fo r second amplifier module . 

NOTE: No mett::rs were used on unit s below serial No. 180 . The non­
metered alignment pr ocedure calls for an input signal at the 
DIN level (4dB above NAB), the Input Level control then 
being adjusted for a reading of 100 mV at TPl0l. Therefore, 
on metered units the instruc tion on the amplifier panel to 
"Adjust for 100 mV at TP101 " should be ignored in NAB 
installations, except for the compressor adjustments 
described below. Th e old non- metered procedure and the 
new metered proce dure are fully compatible and produce 
identical results . 

C. Adjustment of noise r edu ction circ uitr y 

Amplifiers: 

1. Ensure that noise re duction on- off switch is in "on" position. 

2. Unplug one amplifie r module. Insert Alignment Extender and 
plug ampl ifier modu le into ext ender. 

3. Feed in 1 kHz at norm al studi o level , as in step B-3. 

4. Connect AC mi ll i voltm eter to output XLR connector. 

5. Move extender switch from "In- Out Level" to "Rec Cal" 
position . Adjust Re c Ca l con t r ol (RV103) such that output 
level drops exactl y 10 dB . For gr eatest accuracy, use 10 dB 
range switch on mete r rather than dB calibration on meter 

scale . 

.. 

.. 



. •. 

• 

-17.2-

6. Move extender switch from "In-Out Level" to PB Cal" position. 
Adjust PB Cal control (RV102) such that output level rises 
exactly l0dB. 

7. Repeat steps 1 to 6 for second amplifier module. 

Compressors: 

8. Feed !kHz into input XLR connector, adjusting oscillator level 
for reading of "DIN" on A301 meter (which is equivalent to 
obtaining 100 mV at TPl0l). 

9. 

10. 

11. 

12. 

13. 

14 • 

Unplug one compressor module. Insert Alignment Extender and 
plug compressor module into extender. 

Set extender switch to "Gain". 

Adjust Gain control (RV202) of top compressor for reading of 
10 mV at TP201, using AC millivoltmeter. 

Move extender switch to "Law" position and adjust Law control 
(RV201) for reading of 50 mV . 

Repeat steps 10 to 12 for bottom compressor. 

Repeat steps 8 to 12 for three remaining compressor modules. 

Control Modules: 

The control modules do not require adjustment. 

Overall Alignment Check 

After each processor has been aligned, the following checks should be 
made: 

1. With the processors switched to the record mode, feed a level of about 
50dB below the DIN level into the inputs of the unit. When the noise 
reduction on-off switch is in the "on" position, the outputs should be 
boosted by l0dB (±0. 5dB) uniformly up to 5kHz. The outputs should be 
15dB higher at 15kHz. 

2. With the processors switched to the playback mode, feed a level of 
about 40dB below the DIN level into the inputs of the unit. When the 
noise reduction on-off switch is in the "on" position, the outputs should 
be attenuated by l0dB (±o. 5dB) uniformly up to 5kHz. The outputs 
should be 15dB lower at 15kHz. 

3. Processor A should then be switched to the record mode and processor 
B to the playback mode. A signal should be fed through the two 
processors in series. At all levels the output overall should be flat, 
± ldB, from 20 Hz to 20 kHz. 
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Servicing 

Overall Check 

As a quick check for satisfactory operation of the A301 system, the 
following test is recommended. 

1. Switch processor A to record mode and processor B to playback 
mode. 

2. Connect output of processor A directly to input of processor B. 
Ensure that termination conditions are correct. 

3. Ensure that noise reduction switch is in "on" position. 

4. Feed 250 Hz signal at normal operating level into processor A. 

5. Check that l::;oth meters indicate correctly (NAB or DIN). 

6. Check that levels are correct at processor A and B outputs. 

7. If level check is satisfactory, make frequency sweep over whole 
audio band (30 Hz to 20 kHz) at 30 dB below DIN level or about 26 dB 
below NAB level, measuring output of playback processor. Out­
put level should be same as input level, and frequency response 
should be flat within ± 1 dB if system is operating normally. 

Identification of Faulty Modules 

The first diagnostic step (after maldng certain that the noise 
reduction system is at fault) is to determine which of the two processor 
units is operating incorrectly. Measurement or monitoring of the input 
and output levels on an A - B comparison basis is the best method of 
determining this. In a stereo system a reversal of channels is often 
helpful. 

When the ailing processor has been identified, the next step is to 
determine which of the four modules is at fault. Since only three types 
of modules are used (Amplifier, Control, and Compressor) substitution 
checldng of modules is a straightforward matter. The power supply can 
also be checked by substitution, although a fault here, except with 
transformers and connec tors, will affect both processors and can be 
recognized by this symptom. In a large installation, spare modules 
should be available for emergency replacement, but modules can always 
be switched about within a given unit or borrowed from one which is 
known to be worldng properly. 

.. 

• 
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In the diagnostic process, first unplug the control module. The positions 
of the modules are given on page 31 and also on the side of the Alignment 
Extender. With the control module withdrawn, only the amplifier module 
is in the circuit - both compressor modules are inactivated. The 
amplifier module has unity gain and does not alter the signal in any way; 
any departure from the ideal state is thus easily recognized. Successful 
passing of this test is a necessary - and nearly sufficient - proof that the 
amplifier is working properly, the only reservation being the possibilityof 
a fault in the noise reduction amplifier section, Q105 and Q106. 

Following this test, replace the control module and make substitution 
tests on the compressor modules. If the trruble persists, change the 
control module and finally the amplifier module. The power supply module, 
which includes the input and outµ.it transformers, should not be overlooked; 
substitution tests can be made in the same way as with the other modules. 
The A301 does not have to be switched off when the modules are unplugged 
or plugged in. However, as the power supply module is withdrawn from the 
chassis, the power cord and the audio cables will be µ.illed out with it. To 
remove the power supply, these connections have to be unplugged, but 
provided a suitable length of free cable is left during installation this can be 
achieved from the front. 

If the unit is still faulty, the wiring and connectors at the rear of the 
main chassis should be examined. 

Module Servicing 

For module servicing, remove the cover plates and use the Alignment 
Extender. The Alignment Extender should be switched to 'Direct', except 
when its special test facilities are required. 

A quick method of troubleshooting is to compare the faulty module with 
one known to be good. In general, if there are any errors in the ac 
performance, a complete de voltage check should be made before progress­
ing any further. In the following section. tables of normal ac and de 
voltages are given for each module. For most tests an ac millivoltmeter 
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(input impedance at least 100K), a de meter (minimum sensitivity 
20, 000 ohms per volt) , and an audio oscillator are required. 

Malfunctions can usu all y be trac ed to faulty electrolytic capacitors, 
connectors, potentiometers , and, fro m time to time , to the transistors 
thems elves. 

.. 

... 



Test Notes: 

DC Voltages 

QlOl 
.t 

Q102 

Q103 

Q104 

Q105 

Q106 

Q107 

Q108 

Q109 

QllO 
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Voltages - Amplifier Module 

The amplifier under test should be plugged into the 
Alignment Extender, switched to 'Direct'. The 
AC voltages in the amplifier module depend to 
some extent on tre particular signal standards 
used. However, the 'DIN' level always corres­
ponds to O. 5 Vat the emitter of Ql04 and to 
100 mV at TPlOl. 

Normal current consumption: 52 mA 

Emitter Base Collector 

11 12 18 

10 11 18 

1,5 2 10 

9 10 16 

1 2 10 

9 10 18 

2 3 10 

9 10 18 

8 9 18 

7 6 0 



Test Notes: 

DC Voltages 

Q201 Gain 

Law 

Q202 

Q203 Gain 

Law 

Q204 Gain 

Law 

Q205 

Q206 

Q207 

Q208 

Q209 
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Voltages - Compressor Module 
J 

The compressor under test should be plugged into 
the Alignment Extender switched to either the 
'Gain'o r 'La w' position. The audio input to the 
A301 unit should be 1000 Hz at 'DIN' Level. 

Norma l current consumption: 39 mA 

Emitte r Base Collector 

4.8 5.1 18 

5.4 5.8 18 

8 9 18 

4. 7* 4.9* 17.8* 

5,0* 5,4* 17.6* 

4;4* 4.2 0.2* 

4.6* 4.2 0.4* 

8 9* 18 

7 8 12 

12 13 17 

2 3* 8 

5 6* 12 

Starred voltages should be measure d with a very high input impedance meter, 
such as a VTVM, to avoid errors in measurement. 

" 
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Compressor module voltages, continued ~ 

AC voltages emitter collector 

Q202 Gain 1.5 mV 

Law 15 

Q205 Gain 1. 3 

Law 6.4 

Q206 Gain 10 

Law 51 

Q207 Gain 10 

Law 50 

Q208 Gain 140 

Law 760 

Q209 Gain 140 120 

Law 760 650 

TP201 Gain 10 

Law 50 

Voltages - Control Module 

Test Notes: The control module normally draws a current of 
4. 1 mA. There are no active elements or 
potentiometers on this module, so that, apart 
from possible failure of the two electrolytic 
capacitors, C313 and C314, faults are extremely 
unlikely • 

DC voltages C313: 9. 6V 

C314: 9. 6V 
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Voltages - Meter Amplifier 

Test Notes: 

The power supply module should be withdrawn from the 
A301 chassis and a suitable power cord connected; the 
DC voltages on the amplifier card can then be measured. 
Almost all faults will be found by such measurements, 
and in most cases it will be unnecessary to investigate 
the AC characteristi cs. However, signals can be 
injected into pins 2 and 3 of the power supply edge 
connector, corresponding to channels A and B, for AC 
checking. Since the input at these pins is normally at 
a DC potential of about 9 volts (from the filter driver 
amplifier in the Amplifier Module), a similar voltage 
should be applied during AC tests to polarise the input 
capacitors correctly. An input of 500 mV should give 
a reading at the DIN mark, with 316 mV for the NAB 
mark. 

DC Voltages Collector 

Q401 

Q402 

12 

7 



! 
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Transistor Types 

General Data 

Silicon transistors are used throughout. The voltage rating is 
25 V, except for certain types in the stabilized power supply module. 
Most of the audio signal transistors are high gain types, some of 
which are chosen for their low noise properties. All have a minimum 
ft of 50 MHz. The table below lists the transistors, together with their 
important parameters for each particular position. All the current gain 
measurements (hfe) are made at a collector current of 2 mA, except 
where stated otherwise. General purpose transistors are labelled 'gp', 
and low noise versions 'ln'. 

Detailed Data 

Circuit No. Description hfe min Typical types 

Amplifier 
Module 

QlOl npn, gp 100 BC108, 2N2924 

Q102 npn, gp 100 BC108, 2N2924 

Q103 npn, In 200 BC109, 2N2484, 
2N3391A 

Q104 npn, gp 100 BC108, 2N2924 

Q105 npn, ln 200 BC109, 2N930, 
2N2484, 2N3391 

Q106 npn, gp 100 BC108, 2N2924 

Q107 npn, ln 200 BC109, 2N930 
2N2484, 2N3391 

Q108 npn, gp 100 B~aos, 2N2924 

Q109 npn, gp 100 BC108, 2N2924 

QllO pnp, gp 100 2N3702 
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Circuit Descrietion hfe min Typical 

Number Types 

Compressor 
Module 

Q201 npn, high gain 100 at 100 µA BC108B i-

Q202 npn, gp 100 BC108, 2N2924 

Q203 npn, high gain 50 at 10 µA BC 109C, 2N930, 
2N2484 

Q204 pnp, high gain 50 at 10 µA Selected 2N4058 

Q205 npn, ln high gain 100 at l00µA BC109C, 2N930 , 
2N2484 

Q206 npn, ln 100 BC109, 2N929, 
2N2484, 2N3391 

Q207 npn, gp 100 BC 108, 2N2924 

Q208 npn, gp 100 BC108, 2N2924 

Q209 npn, gp 100 BC108, 2N2924 ~ 

Power Supply 
Module 

VTl-4 npn, Coutant SM4976 2N3709 

VT5 npn, Coutan t SM4977 2N697 

VT6 npn, Motoro la 2N3053 2N697, 2N3418 

VT7 npn, Motoro la MJ2801 . 2S033, 2S034 

MR3 Motorola zener, ¼M/4. 3/Z5 OAZ200, OAZ240 

MR4 Motorola zener, ¼M/5. 1/Z5 OAZ201, OAZ241 

MR5 Motorola zener, ¼M/9/Z5 OAZ207, OAZ247 

MR6-9 Motorola IN4003 1S2069 

MRl0-17 Hughes HS3131 OA202, MS2H 

MRl-2 Hughes HS3131 OA202, MS2H 

Q401 npn, gp BC108, 2N2924 

Q402 pnp, gp 2N3702 
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Alignment Extender (Cat. No. 6-B) 

The Alignment Extender is designed for servicing and adjustment of the 
A301 modules. For troubleshooting purposes the switch on the extender 
should be in the 'Direct' position, which connects the pins on the rear of 
the extender directly to the corresponding sockets on the front; see schematic 
on page 39. 

The remaining positions of the switch effect various alignment inter­
connections, enabling system alignment to be carried out rapidly with 
minimum adjustment of the external measuring equipment. Three of the 
switch positions are for use with the amplifier module, the other two for 
the compressor module. 

With an amplifier module on the extender, the switch is set first to 
'Input-Output Level'. In this position the noise reduction amplifier is 
inoperative (S60lb), which enabl es both the input and output levels to be 
adjusted without interactions frt'm the compressors. 

The switch is then moved to the 'Record' position, which connects 
the unit in the record mode by S601d and S601f. The output of the filter 
driver amplifier is connected to the input of the noise reduction amplifier 
via the pr •.3cision resistor R601 and S60lb. In this way a known current 
is in :ect -ed into the amplifier, enabling the 'Rec Cal' control RV103 to be 
adjusted. 

In the 'Playback' positi"n the same si ~nal (from R601) is injected 
into the noise reduction amplifier, but S601d and S601f connect the unit 
in the playback mode, allowing the 'PB Cal' control RV102 to be 
adjusted. 

In both the Rec Cal and PB Cal positions, the limiting diodes in the 
noise reduction amplifier circuit (D104, D105) are disconnected by 
S60le in order to prevent their operation durin 6 the calibration 
proced11re. These diodes are normally brought ltito use by a link on 
the rear wiring of the chassis, connecting them to earth; with the 
extender in use, this link is repla<'ed by S60le, which connects pin 21 
to earth in the 'Direct' position. 

Tr e remaining two positions are used for alignment of the compressor 
module ,_ In the 'Ga.in' position , the filter d i ·ver output is picked up from 
pin 1 via wiring on the rear of the chassis and is fed to the precision 
at enuator R60 and R605 thr0·1gh S601a. When t'":e 'DIN' level is fed into 
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the system, the attenuator produces an accurate signal of 50dB below 
500 mV. This calibration signal, eP..abling the low-level compressor 
gains to be set (RV202), is fed by C601, R608 and S601c to the input of 
the upper compressor and by R609 and S601d to the input of the lower 
compressor. DC bias for the com pressor input stage, which is normally 
derived in the control module, is provided by R606 and R607. 

With the Alignment Extender switch in the 'Law' position, the input 
to the compressors is raised by 20dB (S60la), and the law controls 
RV201 are adjusted. 

.. 
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Half-Speed Control Module 

Cat. No. 3-50 

The Half-Speed Control Module, identified by a white insert in the 
handle, is used in place of the normal control module during half-speed 
tape to disc transfers. Refer to page 31 for the control module positions 
in the A301 unit. Unplug the normal control modules and insert the half­
speed modules; the system is ready to use without any further alterations 
or adjustments. 

In the half-speed module the integrator time-constants are doubled and 
the filter frequencies are halved. Correct half-speed playback processing 
of noise reduction tapes will thus be obtained. The tape recorder playback 
level and equalization should be adjusted or modified such that half-speed 
playback of a normal speed alignment tape yields the usual operating level 
and flat frequency response. Any special frequency compensation used to 
optimize half-speed cutting should be introduced after the A301 unit, not 
before it. 

The schematic of the half-speed module is the same as that of the 
normal control module on page 36. However, the component values in the 
integrator and filter circuits are as follows: 

C301 2. 0 uF 2% L301 63. 8 mH, 1% 

C303 0. 2 uF, 2% L302 2.39 H, 3% 

C304 4. 0 uF, 2% L303 21.2 mH, 1% 

C306 0.4 uF, 2% L304 2. 39 H, 3% 

C307 2.0uF, 2% L305 63. 8 mH, 1% 

C309 0. 2 uF, 2% R318 800 ohms, 1 % 

C310 4. 0 uF, 2% R320 750 ohms, 1 % 

C312 o.4 uF, 2% R321 820 ohms, 1 % 

C315 0.177uF, 1% R322 750 ohms, 1 % 

C316 6.64uF, 1% R323 800 ohms, 1% 

C317 0.0592uF,1% 

C318 6.64uF, 1% 

C319 0.177uF, 1% 
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REMOTE CHANGEOVER UNIT 

Cat . No. 7 

Ins tructio ns 

Contents 

A. List of figu res 

B. Introduct ion 

C. Use of A301 and Remote Changeover Unit 

D. Installatio n 

1. Mounting of changeover unit on A301 
2. Ter minati ons 
3. Rem ote control interconnections 
4. Indicator lamps 

E. Operation 

1. Manual operation 
2. Remote operation 
3. Indi cator lamps 
4. Monitor fa cility 

F. Schematic s 

A. List of Figures 

1. Use of A301 and Remo te Changeover Unit in audio chain 

2. Installation of Remote Changeover Unit 

3. Remote control interco nnect ions 

4. Simplified signal conne ction s schematic 

5. Signal connections sc hemati c 

6. Control circuit schem atic 

7. Power supply schema tic 
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B. Introduction 

The Remote Changeover Unit basically enables one A301 unit to do 
the work of two. For applications in which playback during recording is 
unnecessary, the changeover unit automatically transfers the noise reduction 
system back and forth between the record and playback modes as required. 
A single A301 unit can thus be used for stereo recording or playback; for 
four or eight-track operation the changeover feature can be a significant 
economic factor. 

The changeover unit, which can be added at any time, replaces the 
normal A301 back panel. Record and playback input and output connectors 
are provided for two recorder channels. Controlled by relays, the following 
functions are provided independently for each processor: transfer of input 
and output connections to record or playback side of recorder, together 
with selection of record-playback operating mode to suit; noise reduction 
on-off (A301 in or out of circuit); remote mode signalling. 

Powered by an internal 24 volt power supply, the changeover unit may 
be controlled by remote switches or relay contacts, the operating mode 
being indicated by remote lamps if desired; when connected to the record 
circuit of the tape recorder, the changeover unit is completely automatic. 
Override facilities are also provided, enabling the unit to be controlled 
manually when required. 

The signal connections are arranged such that during playback, 
Line-Out is the tape replayed through the noise reduction system; during 
recording, Line-Out is the unrestored noise-reduction tape signal. 

In addition to the normal signal connections, a switched monitor 
output is provided, enabling the signals at Line-In, To Recorder, From 
Recorder, and Line-out to be measured or checked conveniently. 

c. Use of A301 and Remote Changeover Unit in audio chain 

Refer to Fig. 1. 

1. Connections for one track shown; complete A301 unit 
(two processors) serves two tracks. 

2. Changeover operation comprises: 

a . Changeover of A301 signal connections from record to 
playback side of recorder. 

b. Change of operating mode of A301 to suit. 
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c. Power to remote indicator lights as appropriate. 

3. Signal goes through processor on one side, straight-through on the 
other side. 

4. In bypass mode, signal goes straight-through on both sides. 

D. Installation 

1. Mounting of changeover unit on A301. Refer to Fig. 2 and Fig. 7 
(Pages 39. 2 and 39. 7) . 

a. Check that changeover unit is wired for correct power line 
voltage. To change voltage, refer to Fig. 7. 

b. Remove back panel of A301. 

c. Unplug mode switch connectors and discard back panel assembly. 

d. For units above Ser. No. 630, plug leads from changeover unit 
as shown in Fig . 2. For units prior to Ser. No. 630, remove 
links or switch wires from pins 29~32 of JF504 and JF508 
(amplifier connectors). Then remove connector on changeover 
leads and solder leads to above pins (29, blue; 30, green; 
31, yellow; 32, red). 

e. Install unit on rear of A301 using two short and four long screws 
provided. 

f. Plug XLR cables and power cable from changeover unit into A301. 

2. Terminations: 

It is recommended that the whole recording setup should be operated 
such that all termination resistors are connected on the sending end 
and that all inputs are bridging. The A301 outputs should thus be 
terminated internally , together with the mixer outputs and tape 
recorder outputs. Check that the recorder inputs, A301 inputs, and 
monitor inputs (from A301 playback) are all bridging. 

An alternative method of terminating is to leave all outputs 
unterminated and to terminate all inputs. This method is, however, 
not too practical in most recording situations because of the frequent 
necessity of bridging more than one recorder across the mixer 
outputs (or, with noise reduction, more than one recorder across 
the A301 outputs) . The first method of terminating will therefore 
usually prove to be the most convenient. 

• 

• 
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3. Remote Control Interconnections: 

Refer to Fig. 3. 

a. For ganged remote control of all processors, connect 
control circuit and gang cables as shown. 

b. For individual remote control of each processor, use 
separate remote control circuits (no gang cables). 

c. For automatic record-playback changeover, use spare 
contact on record relay of tape recorder for control of each 
track. If no spare contact is available, connect extra relay 
(single pole, normally open) in parallel with record re lay 
of recorder. For on-bypass function, switches installed in 
mixing console may be used. 

4. Indicator Lamps: 

If use of the remote mode indicator lamp facilities is desired, 
a dummy plug wired according to Fig . 3 or Fig. 6 must be used. 
For separate control of each processor, a dummy plug should 
be inserted in each Remote-Out socket, while for ganged control 
the dummy plug should be inserted at the en d of the line as shown 
in Fig. 3. 

The purpose of the dummy plug arrangement is to provide for 
fail-safe operation of the mode indicator lamps. The lamps 
are energized only if all of the processors in the chain are in 
the same mode, which takes account of improper remote control 
interconnections, the A301 Mode switches being incorrectly set, 
or power failure to (or in) any of the changeover units. The 
fail-safe facility is obtained by looping the lamp connections 
through all of the changeover units; the lamp current must thus 
not only pass through all of the interconnecting cables and contacts 
but through contacts on the A301 Mode switch S701C and through 
contacts on relay RL702 , which is energized by a simple logic 
circuit comprising diodes D704, D705, and D706. 

It should be noted that the fail-safe facility will not detect that 
the power cable joining the A301 to the changeover unit may be 
disconnected, that the noise reduction switch on the A301 may be 
in the off position, or that the signal connections themselves may 
be incorrect. 

The remote indicator lamps themselves may be any convenient 
24 volt incandescent lamps, drawing a maximum of about 
100 mA each (2-3 watts). 
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Operation 

1. Manual Operation: 

For manual control of the changeover unit (i.e. by means of the 
A301 Mode switches on the back of the unit), no control cables 
are necessary. Simp ly switch the unit to the operating mode 
required. 

2. Remote Operation: 

Ideally, the changeover circuits relating to a particular track 
should be controlled automatically by the appropriate record 
button circuit of the tape recorder. For manual remote control, 
each processor may be controlled independently by the use of a 
separate remote contro l cable and switch assembly. Whether 
by automatic or manua l remote mode control, separate control 
of each processor is necessary for multiple-track work in which 
sel-syncing and ping-ponging may be involved. 

Alternatively, ganged control of all processors may be employed, 
a practical operating method for two, three, and four-track 
classical music. The manual override facility, using the A301 
Mode switches, may nevertheless be used on any track without 
disturbing the remote control of the other tracks. 

3. Indicator lamps: 

The indicator lamps are designed to provide a visual reminder 
that the noise reduct ion system is switched to the required 
operating mode. If separate remote control and indicator lamp 
facilities are provided for each track, the lamps indicate the 
true state of the system , regardless of whether the control may 
have been accomplished remotely or by means of the A301 Mode 
switches on the back of the changeover unit. 

If ganged remote control and mode indication are used, the fail­
safe feature ensures that the lamps operate only when all of the 
changeover units are in the same mode, the purpose of this 
arrangement being to avoid confusion. For instance, operating 
situations may arise in which it is desired to have one track in 
a different mode from that of the other tracks (e.g. three tracks 
recording, one playing) . In such cases, a combination of remote 
control and manual control may be used, but, as all of the tracks 
are not in the same mode, the indicator lamps will be inoperative. 

,, 
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Monitor facility (signal test point): 

A monitor switch, together with a monitor output socket, is 
provided for each processor, whereby Line-In, To Recorder, 
From Recorder, and Line-Out may be checked. In order to 
avoid disturbing the levels in the system , the monitor load 
should be lOK greater. 

In the initial set-up of the system, a VTVM may be connected 
to the monitor output for convenient measurement of levels. 
With the switch set to the To Recorder position, the monitor 
output may also be used to feed a second recorder. 

Schematics 

Fig. 5 shows the signal connections relating to one processor, Fig. 4 
being a simplified version of the same. The control circuitry for 
Fig. 5 is given in Fig. 6, and the common 24 volt power supply is 
shown in Fig. 7. One Remote Changeover Unit thus comprises one 
power supply (Fig. 7), two signal circuits (Fig. 5), and two control 
circuits (Fig. 6). 
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ETC. 

OUT 

USE OF NOISE REDUCTION SYSTEM 
IN AUDIO CHAIN I ONE CHANNELi 



• 

~ 

!_NPUl 

I_NPU T 
-

BAND L 
~ 9kHz 

~IGH PASS FILTER 

BAND 3 -------)kHz 
HIGH PASS FILTER 

A 

BAND 2 
f------. 80Hz -3k Hz 

BAND PASS FILTER 

BAND 1 
~ 80 Hz 

OW PASS F IL1ER 

COMPRESSOR 
NETWORK 

's 

ADDER 

COMPRESSOR ~ 
NETW ORK 

!s 
SUBTRAC TOR 

COMPR ESSO R 

I. 

COMPRESSO R 

3 IL 
u---COMPRE SSOR 

2 

COMPRESSOR 

1 

RECORD 

OUTPUT 

OUlPU~ 

8 
ADDER 

A30 1 BL OCK OI AG RAM 

- PLAYBACK 

DIFFERENTIAL 
NETWORK 

-LOdB 

OUTPUT 

- LOdB 

- LOdB INPUT 0 

OU TPUT 

- LO dB 

- LOdB INPUT 

OUTPUT 

- LOaB 

I 
N 
co 
I 



> 
w 
': 
a, 
r-
0 
n 
:><: 
0 
j; 
Q 
::0 
> 
3: 

-0 
::0 
0 
n 
m 
u, 
u, 
0 
::0 
)> 

AMPLIFIER MODULE 

'.# rNvPi; LEVEL 

19 113 

~

. 

,03 . 

II 

iv104 
OUTPUT 
LEVEL 

19 

12 

TO PROCEsSOR B 

NOTES: 
1. CONNECTION NUMBERS REFER TO 

CIRCUIT 80.0.RD EDGE-CONNECTORS 
2 . EMITTER FOLLOWERS OESIGNATEO E.F 
3. POWER .O.NO EARTHING CONNECTIONS 

NOT SHOWN 

-----~ 

RV103 
REC CAL 

32 

31 

30 

12 

" _ _J 

POWER SUPPLY 
MODULE 

4. PROCESSOR 8 
ARRANGEMENTS ANO 
CONNECTIONS IDENTICAL 

5. ALL COMPRESSORS 
IDENTICAL 

• 

CONTROL MODULE ~--- RIGHT COMPRESSOR_ MODULE _ 

10 ' 12 UPPER~ALF R303 

• 

INTEGRATOR I 
8 9 

OF BOARD 

INTEGRATOR 2 E .F. 1---~~...j FULL 
.:. ., -·· --· WAVE 

FILTER 
3 kHz 

HIGH PA SS 
BAN03 

~ 

13 

t--+--+---------

IL 

R304 
27 > ~ 

INTEGRATOR 1 ~26 : -· · --· E.F. 
INTEGRATOR 2 

23 
2L 

I 

29 

F I LTER 
9 kHz 

19 

HI GH PASS f 29· 
BANO, 

20 

LOWER HALF 
OF BOARD 

FULL 
WAVE 

RECTIFIER 

__ _J A ,,,, COMPSESSOS MOP"'' . 

R30! 

R302 

11 - 12 UPPER HALF 
INTEGRATOR I : ) I OF BOARD ~ 

9 9 _ _ J . I 
INTEGRATOR z H 9. < ~" ••• . < 

28 29 
INTEGRATOR I 

26 26 

INTEGRATOR 2 M ~24 ( < 
20 20 

FULL ' 
WAVE 

RECTIFIER 

I 
w 
0 
I 



POWER SUPPLY MODULE PROCE SS OR A 

BAND 1 
(TOPI 

POWER SUPPLY 
(COMMON) 

w 

INPUT & OUTPUT TRANSFORMERS .J 

w ::, 
.J w 0 

0 I PROCESSOR A) ::, .J 2: 0 ::, 
0 0 
2: 0 a:: 

0 
a:: 2: "' w .J "' u: 0 w 

a:: 
INPUT & OUTPUT TRANSFORMERS :::; g; a.. 

a.. z 2: 
2: 0 0 I PROCESSOR B) <( u u 

6 A ND 2 

I BOTTOM J 

FRONT VIEW 

CHAS SIS LAYOUT 

BAND 3 
ITOPJ 

w 
.J 
::, w 
0 .J 

0 ::, w 
0 .J 2: 0 ::, 

a:: 2: 0 
0 0 

"' a:: 2: 

"' w 
w u: .J 

a:: 0 
a.. :::; g; 
2: a.. z 
0 2: 0 u <( u 

BAND l. 

! BOTTOM! 

PRO CESSOR B 

BAND 1 
(TOPI 

w 
.J 
::, 
0 
0 
2: 
a:: 
0 

"' "' w 
a: 
a.. 
2: 
0 
u 

BAND 2 

(BOTTOM I 

BAND 3 
(TOP) 

w 
.J 
::, 
0 
0 
2: 
a:: 
0 

"' "' w 
a:: 
a.. 
2: 
0 
u 

BANOl. 

{B OTTOM) 

I 
w -I 



., • 

11 
I MRY MRIO RIL I 
I L10 

I 14V ~12 l • ><RL 
I 

><Rll r~, 5 · IV 
I .. ., 

j. 
I HS3131 lOV 
I 
I Rl7 
I 1n,3W - I 1 .. I Vl1 

I MJ2801 - I 
I - I l~. I 
I BFY51 

I 
I 
I 
I R27 

2 2K 
I 
I 
I 
I 

\OOV 
--' I 105 

110 I 
115 I 120 - ><R6 
125 I 

·tl:'R7 ~ 
,-----.. VOLT.A.GE I 2 

,-.. SELECTOR I s.f ~R8 I 200V O·L MR9 
210 I 
220 - I INl.003 
230 
2LO I 

• • C9 250 ......,: I R\6 

I ■ • 1000/JSV 3 3K 

I 
< FUSE ......,: I I FSI POWER 

IA 

----, 
I 

--' I 
I 
I 
I HSllll 

I 
~R16 

MR17 

I 
I '" I M~~ I MR1' 
I 

r,7 CHASSIS 

LAST COMP NOS R27 
cg 

◄ ~?J 
VT7 
MR17 

~ · 
><R3 
5·1V .. -, RS R6 

ZK ZK 

Rl3 RII 
8ZV88/CSV1 

390 ► 2 · 2K 

-(!; )~~SYS! 

VIL 
SM6S76 

~ 
rv G'\ 

•J 
vO 
SM65 76 ~:in1 ,, 

••Cl ••O 0L7 

R3 Rt2 
< ~-lgK > 8· :i'K ', 10 

le, ><RS T 200/JO V ... 
9 IV j ~-, 

.. 
Rl5 
560 

POWER SUPPLY BRICK 
NS-DL/001 

R9 

r.::::, k::;'\ L70 

\.- -/ 
vr2 vrl 
SM6576 SM6576 

R2 ' R7 RS 
I K 3K L70 

~:,o ::= 

,. 

I + 

R, 
SIO 

• Cl 

== ~~~I 

Rt 
820 

OUTPUT 
VOLTAGE 
RV\ 
IK 

~ 

I -

~ 

1 

, 
3 

' 
5 

6 

7 

8 

TERMINAL 
BLOCK 

-18V 

-1ev 

•l8V 

+t8V 

POWER L 

POWER N 

I 
w 
"" I 



+18V 

R410 ) R415 

R414 
4·7K 

(A .O.T.J ~ 100K 

~I I • l r,. 
B 

R411 R412 C401 
1·5 K 1 SK 10/15 

R413 
6·8K 

NOTES :- 1. METER JS 500'-'A hd . 

2 . BOARD IS MOUNTED IN POWER SUPPLY MOOUL:E 

R 420 
1-SK 

R419 
220 

Q402 

R418 
150 

R417 
2-2K 

+ 
- C404 

50/15 

R410 
(A .O.T.J 

R413 
6·8K 

R416 
150 

R414 
4 · 7K 

'" 
, 

+ 
C404 
50/15 

'----------- -=} MEJER 

._ ____________________________________________ .. +} MEIER 

METER AMPLIFIER CIRCUIT 

I 
c./1 
~ 



JM 401 

1 EARTH ~ 

2 AMPLIFIER A - ,;:-- •5 
3 AMPLIFIER B t- B A 500µ A 

METER -
4 AMPLIFIER 
5 "~ ♦ 

B 500µA 
6 - + -

7 

.. 

POWER SUPPLY 
BRICK 

NS-DL/001 

POWER L 

~ 
-,av 
• 18V 

_L'>.__ I 
~ 

PILOT LIG HT 
MES 24V,28W 

, . ~ 

JM 402 
L J POWER 

~ 
~ 

JM403 
I ,-- ,,.,:-:-- ----- 1 1 EARTH 

YE LLOW -S II I PINK 2 OUTPUT A 

I 3 OUTPUT A 
: ORANGE RED 

GRiEN ~ II 
I 

R401 600 
BLACK+ T 40 1 PART No. 118 TERMINATION 

R407 

10 

11 I OUTPUT A 

12 OUTPUT A 

13 OUTPU T B 

I 11 , i I rELLOW 

GRE;EN 

IK JM 404 
PINK 

1 EARTH 

ORAN GE RED 
RED ~ ~=~~ : 

14 OUTPUT B 
15 EARTH 

16 I EARTH 

I--
B LACK T 402 PART No. 118 R402 600 S403 

TERMINATION ON-OFF 

17 + 18V SUPPLY ;---,-

I 18 .,av SUPP LY L-J t JF 405 
I 19 INPUT A BLACK EARTH 

I f RED 
20 INPUT EARTH A I R405 II : GREEN RED INPUT A 
21 DAMPING YEL LOW I R403 INPUT A 

22 INPU T B BLUE I : ~T~RM) 
23 INPUT EARTH B I I -~ : BROVi,N RED 

24 NOISE REDUCTION A ON-OFF----, 

25 NOISE REDUCTION 8 ON-OFF--, T 1.03 PART No. 116 J F 1.06 

26 BLACK 1 EARTH ~--+----------- - -~ 
27 

21 

29 
30 

31 

32 

ON 
OFF 

Le,..,,,--0-
1 
I 

~ o­
SI. 01 

R406 RED II ' GREEN RED 2 INPUT 8 
DAMPING YELLOW : R404 ,--------------------------------1 3 INPUT B 

I 600 
I (TERM) 

: BROWN RED NOTE, TERMINATION RESISTORS 

NOISE 
REDUCTION 

T 401. PART No.116 

POWER SUPPLY MODULE (600ohm VERSION) 

INSTALLED AS REQUIRED IN 
INPUT POSITIONS SHOWN 

] 

I 

~ 
I 



JMl.01 
1 EARTH 

2 AMPLIFIER A 
3 AMPLIFIER B 
4 
s 
e 
7 

8 
9 

10 
11 OUTPUT A 

12 OUTPUT A 
13 OUTPUT B 
14 OUTPUT B 
15 EARTH 

16 EARTH 

17 +18V SUPPLY 

18 +18V SUPPLY 

Ill INPUT A 

20 INPUT EARTH A 

21 
22 INPUT B 

23 INPUT EARTH B 
24 NOISE REDUCTION A ON -OFF 

25 NOISE REDUCTION B ON - OFF 

26 

27 

28 

29 
30 
31 

32 

• • 

JM402 

POWER SUPPLY 
POWER L L I POWER 

BRICK 
POWER N NI POWER 

NS-DL /001 -IBV ~ EI EARTH 

+IBV - I 

\.'V 
PILOT LIGHT 

MES 2'V, 2•8W 

- A + 
GsoopA B A 

"" II! 
..._ 

I 
JM403 

METER - BROWN 

AMPLIFIER 
~ 1 I EARTH 

CARD ; 
GsoopA 

GREEN 
RED : RED RED 

2 I OUTPUT A 
, 3 I 

- + - BLACK ♦ 
OUTPUT A 

T401 PART No.117 

R407 

I GREY 
I 
I l 

1K ~ JM404 
I BROWN 
I CHASSIS ..-- 1 I EARTH 
I 
I GREEN RED 2 I OUTPUT B 

RED - RED 
- I 3 I OUTPUT B 

1--
BLACK T402 PART No.117 

L_l JF 405 
BLACK t 

'" I II' 
~11 EARTH l R405 

, 2 I 

I DAMPING YEL_LOW ! GREEN RED 
INPUT A 

I 
3 I INPUT A 

~ 

~ : BROWN RED 

-- T 403 PART No.116 JF 406 
_ BLACKt 1 I EARTH 

1 R406 
'" I II' GREEN 

2 I INPUT B 

DAMPING YELLOW ! RED 
3 I 

I 
INPUT B 

BL~ : 
ON I 

BROWN RED 

OFF 

Lo-f'o- T 404 PART No.116 

NOISE 
I 

REDUCTION ·- ~ 2. FULL INPUT TRANSFOR 
$401 USED FOR LOW-LEVEL SIGNAL STANDARDS. 

3. INPUTS ARE TOK BRIDGING ; OUT PU TS ARE 30 ohms . 

POWER SUPPLY MODULE (30 ohm VERSION) 

I 
I 

I 

l 
I 
I 

I 

I 
l 

I 
l 
l 

I 
l 
7 

I 
w 
!,,-.1 



1 

2 

3 

' 5 

6 

7 

' 9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

1) 

c101;: c101i= C101~: 
o.os o.os 100/30 

JM 101 

MOo"ul~ IU ... v ..... rnv 

SIGNAL FROM 
CONTROL MODULE 
TO OUTPUT TRANSFORMER 

TO OUTPUT TRANSFORMER 

EARTH 

• 16V SUPPLY 

INPUT 

INPUT EARTH 

EARTH 

EARTH 

=~E HEDUCIIUN 
ON-OFF 

C 107 

PB INPUT 

mt/~taur"u" 
REC INPUT 

-

-
R146 

l t;; 
·-C122 • 

250/15 
C107 
50/15 ·a-

-

LAST COMPONENT Nos. 
R147 
C122 
L104 
D105 
0110 
RV104 

·• ,. .. 

R103 

4; 
R109 rclJ 2

.; 33K 3·3K 

0101 FILTER DRIVER 
30 kHz r.) TP101 

RV101 Ht- LOW PASS 0102a J 0104 

10K ' - C105 ~ ~ 

INPUT C102 L 101 L102 R147 \_!:, 100/15 Iv 0103 
LEVEL 2/15 21mH1'Y. 21mHl'Y. 100 . ... ?R115 

Rl07* 
.. 

~ R1l1 * 
?3K > 1,. 

12K 12K Rl16 . I-SK -
* - ' S R106 ~~bo; 

== 
<'R113 R102 R104 • 

~-
1
gg21:: g1&,~:: > ~~015,_ 

R108< >~~~ IOK' 68K ' ';, 2 ·7K 3-9K CI06 ':, 560 ,.,. 1,. 250/15 1'Y. 

> R144 
< 1K 

Rl17 
~ 27K r. 7 CHASSIS 

RV102 10K 
P.B. CAL 

NOISE REDUCTION AMP TP102 T OUTPUT AMP 
. ,ev 

C109 < > R120 Rl28.; D101 ,J 0109 
+ 100/15 ' 3-3K 3-3K OA200 r.;, :: 

LJ ~ r.:> ~ Cl16 

~ 
~ 

I 0105 

. 
R122 
12K 

-
Cl10 :: 
250/15 

Rl21 

Rl19 680 
3-9K 

D104_ OA200 -
.... 

D105 .._OA2 00 

0106 * Q108'-=' 

~1~i> -~ 
·'7:112 

100/15 
R125 R103, 
2;.2f 1K • 

D ~I~~ REC y I CAL R124 R126 

~ ~,7q C108 ' 0107 
Ll04 • rm, 2- 5'1, 

RIIS r:i. 270 R123 
TC111 

R129 
2-7K 0 -01 L103 820 < 

2'Y. 47(1,JH rso, 
15 

R145 
4-7K ,~ 

ci21 
10/15 

TANTALUM 

NOTES: OUTPUT TRANSFORMER FREQUENCY COMPENSATION 
(a) L. F. Cl11 AND R135 
(bl H.F. Cl20 AND R1'2 

u 

~w~ 

D102 ~ ~ 
OA200 

'>~J~2 

COMPONENTS MARKED THUS ( * I CHANGE DEPENDING 
ON INPUT AND OUTPUT LEVEL STANDARDS 

AMPLIFIER MODULE ( 200 AND 600ohm VERSIONS) 

~~15 

~J~3 > ->--

1C120 

::e ns 
C117 < 

2~~~15 < R141 < 

50/15 22K .. 
RV104 1K • • 0-033 

.~TLEVEL 
nominal < >R139 ,-.. 39 

~ 0110 

~R134 < R142 '> 560 < 100 

m~15~ 

cne 

"" ~ 0 068T OA200 

R135 Rl36 > 
68K 4-7K 

I 
w 
~ 
I 

140 
2K 

R143 
910 



,,, • 

1 l 1 ,-----------, >~W 30kHz >~'f~ < ~~62 

fr i, • • ~ 0101 LOW PASS FILTER TP101 
c10 c1010 c1010 r.;; 0102 r;) 010, DRIVER 

JM 101 o o o 05 100130 -- - I 

~I
F- LIOl U02 Rll.,7 \ h R101 C105 \ ...._ 

1 SIGNAL TO CuNTRul _ R
0
V101 21mH 1•1. 21mH 1•1. 100 ............. llK • 100/15 ,,,--.. O 

03 
'--' 

MODULE 1 K • ■ ■ / ■/ 1 o--------~ 
1 l'fv~t ~:u .. ~ 1 ~;~ 
3 vv >~~15 

J. ,.,. 

5 • C103 C104 r--------:i • ~ 
' R101 > RlOG O 0021 • • 0 -001 •• > R 105 R106 R108 > R110 ,._Tc2;o0~ R113 R116 

6 10K 68K "· T ,~. T JK " · ' 1 -7K 3 ·9K 680 15 560 1 BK, ~J~ 

7 .,__l---------+----''--------------+---+-----+-----+---+------+---------+--1----. ,.,. 
B 

9 ~---------+----+-----------------------------------+--------------~ ~~'' 
10 r------i 
11 1 Al,. .. ,. n CHASS ts 
12 SIGNAL FROM CONTROL >-------------+----+----+-~ R"'vlo2 R1l1 - - -

MODULE 10K PB CAL 17K 
13 TO OUTPUT TRANSFORMER 

1' TO OUTPUT TRANSFORMER TPI02 
15 •181/ 

NOISE REDUCTION AMP T OUTPUT AMP 
16 EARTH 

17 • 181/ SUPPLV 

IB 1--------------,1--- ••Cl09 < Rl10 '>Rl28 
19 INPUT •"' JgOI 3 JK ~ 3-3 K 

10 INPUT EARTH 1-----------➔ ~ 0106 • ~ 0108 /"a) 0109 Cl16 R127 > • 
21 EARTH 1------------lf----''---~ ~ 39K< ••C112 LJ OlO~i ~ 250/15 

~ 0105 • - 100/15 1'QA200 l ·•:~ 22 EARTH ,------. 

13 ~--+~v...~----. ~:103:D Rill• • c11s ro'JJ en, 
NOISE REDUCTION 1-------+-----+--.J"\ N'-.. ~ A Rl2S REC I -BK ... soils 250115 

2
' ON-OFF 1 R1' 6 Rl21 2-2K CAL ~ Ql0 7 -rl 

15 OK '
2

K •·• ], l R1Jo 1 ,£'.~lo OUTPUT LEVEL > R141 

f-\N - • C108 2-7K "' RV10G 1K '> l ·SK 
16 C 112 R12,- uo, ·i:Rl26 .J.2;001 ~ ~ 
17 250115"!• C107 ~ 510 2-SmH 470 i5~, n. 0110~ 
18 50/15 • Rm 

• ■ I Rll9< RIil R123 Cl11 RllB Cl29, • , 
29 c,o, I-------+----+--■ • .--- 3 9K., 680 r· > 2-7K To -o, 

270 
820 > b

1 
Rl32 

560 
>R 139 '>R1'0 

30 PB INPUT ~'81 2~. 103 ~~~ ",10K ••C114 • 220 < 2·2K 

31 NOISE REDUCTION 1-------+----.. 5 70 15 T250/15 
SIGNAL OUT H 

32 REC. INPUT - L __ _. __ O_l.lOG1---..,_ _ _. __ --+ __ ..,_ _ __,i----4---+---+---"1---"1--_.---"1----1....----------------lr-----4---t--~ 

~AST COMPONEN T Nos :.. ~{~5 .l. 
R1'7 l OA200 l •if- C119 < R137 CllB 
C 112 I-----+------➔ .. ------- -. •"' 
LIO, ] 0105 I • T • o 068 R1'3 o,q 
0105 .__. fri~1\ l__ R136 910 OA• 
Qll0 ...., TANTAL UM < i. · ?K 
Rv 101. OA 200 > R138 ~ mJ~ 

NOTE ,- I OUTPUT TRANSFORMER FREQUENCY COMPENSATION 
(a) L F C118 ANO Rl35 
( bl HF C 119 Rl37 ANO Rl38, IF REQU IRED 

2 COMPONENTS MARKED THUS ( • J CHANGE 
DEPENDING ON INPUT ANO OUTPUT LEVEL 
STANDARDS 

AMPLIFIER MODULE ( 30 ohm version I 

3 
00 

w .. 
:.. 
I 



,i .. 

~a2~2. f;g3. 
R207 ' >R2 08 ' R229 R237 

JM 201 ' 150 K >10K U 0201 • 10 K 10K 
2'1. DA200 

1 '► Rm* ? R218 . ,i' R225 D 206 
..... CONTROL EF COMPRESSOR OAl.7 -2 T-EST Q201t";) , 3·3K DIODES <, 390K <,L · 7K .... 

3 INTEGRATOR 2 JN ..... U D202 • -· , R232 R235 

' \.:, OAQ1 
R230 

,10 150K 
R214 • 5 100 >---- 47~ 2"1. C20L. R228 

6 

7 INTEGRATOR 2 OUT 

B 
9 INTEGRATOR 1 ~~ 

10 

II 

12 OUTPUT Rm> 
t3 INPUT 

" 15 

16 EARTH 

17 TEST 

18 • 18V 

19 
R201 

20 INTEGRATOR 2 IN 100 > INPUT E.F. 
21 0202a 
22 

~ 23 

2L INTEGRATOR 2 OUT 

25 C201 
26 INTEGRATOR 1 IOOIJO R205 
27 >-IP 82 0 

28 

29 OUTPUT 

30 INPUT R2 06 
31 TEST 47 0 

32 

>R2 51 l 
.> 100 

TO LOWER 

r COMPRESSOR 

CHASSIS 

.. 1· 0 L7K 
C212 :.. 

*c2 02 -1: 
A .. 10115 

158/15 

TA.!!11:• _>R231 

Q2 03./':) D207 
100 

'>R219• 
OAL7 

~ • . -
g.~~=- >150K ·-

R212 '> R216 <' C210 5'1. • 
EF • 390K > 2 ·2K < I0/15r 0205 TANT. • 
/':) a OUTPUT EF 

D203 R217 ~ ~ 
Q207 

OA200 L7K -2'1. r.:, >----0 T.P 201 

c201••• 
Q 20.*I"':) 

'>R220 • ~ C213 
RV201 > 

gr2 ,T 

> 150K Q206 
R23L 50/15 

L7 0 SIGNAL AMP 
1K ·•· LAW \,!) AA 

V .. C205 H:· H: R215 • -47~ 1"- ~C2 0 9 mt• .. ••100/15 
- TANT. 

-
•► R209 >R213 • 

>3 ·3K ► 2 · 7 K , 

LAST COMPONEN T Nos 
R 251 
C 219 
D 2 IL 

R210 

!5.P A 

1tgm• · >R221 * 
COMPRESSOR ' 

>39 0 K 

DIODES 

1t8mo· 

C21L 5f,15 
. ·-

>R222 ► R22L ► R226 R233? R236? 
?L7K , > 330 6·BK IOK < 33K < 

r >RV202 
L70 

GAIN 

NOTES 
I . TWO COMPRESSORS ON EACH MODULE . 

UPPER COMPRESSOR IB AND I OR 3 I IS SHOWN A BOV E. 
LOWER COMPRE SSOR !BAN D 2 OR L) IS IDENTICAL 
AN D USES LOWER HALF OF ED GE CONNECTOR. 

fcONTROL 
AMP 

C215 
10/15 ~= 

~ 
~ 

--
R238 .> 
2 ·7K <, 

Q2 09 
RV20 2 

2. RES ISTORS ARE S% HIGH STAB ILITY UNLESS OTHERWIS E NOTED. 

3. SPECI ALLY SEL ECTED OR MATCHED COMPON ENTS ARE INDI CATED BY • 

COMPRESSOR MODULE 

''-

R2L5 
100K 
. 

R2L6 
10K 

?R239 , R2L1 
< 47K '70 

C2 16 
50 /30 

>-:-I I-- -
>R2L2 
>1K 2'/. 

H· c~,, 

~ 
10 /15 

'-9 
►-

'>R2LL R2LO 
► 22K .>1K2'1. 

C218 

1~: • 

•• 
,i>R2L3 
<, 1· 2K 

D208 
4 ~ OA200 

R2L7 D209 1 BK • ~ OA200 

• ,- D210 
< ~ OA200 

0211 
• ~ OA20 0 

02 12 
0 0AL7 --

_>R2LB 1 P D213 • 6 · BK 

-
, ~ D21' • >R2L9 

.> 6 · BK 

R250 
25 0K1'1. 

AA .. 

•- C219 50 /6 ·L I w 
0, 

I 



tl • 

LAST COMPONEN T NO S 

R 32L 
C 319 
LJOS 
031 2 

JM301 

1 SIGNAL FROM AMPLIFIE R 

2 INT. 2 OUTPUT 83 

3 INT. 2 OUTPUT 81 

4 

5 

6 INT. 2 INPUT 83 

7 INT 2 INPUT Bl 

8 INTEGRATOR 1 B3 

9 INTEGRA .TOR 1 8 1 

10 SIGN A L FROM CO MP. 3 
R30 3 ! ·_9 K l'Y. 

V 

11 SIG NA L F ROM COM P. I 

12 SIG HA L TO COMP. 3 
~ 301 11·8K 1'1. 

13 SIGNA L TO COMP. I 

14 SIG NM. TO AM PLIFIER 

IS • IBY IN 

18 EARTH 
~ 

17 +IBY OUT 

18 

19 INT 2 OUTPUT 8 4 

2 0 INT 2 OUTPUT 82 

21 

22 

2 3 INT. 2 INPUT 8 4 

24 INT 2 INPUT 82 

25 INTEGRATOR 1 BL 

26 INTEGRATOR 1 B2 
R30':, ~ -~K 1-,. 

27 SIGNAL FROM COMP 4 V 

28 SIGNAL FROM COMP. 2 
. . . 
vv 

R302 10·7K 1% 
29 SIGNAL TO COMP ' 

30 SIGNAL TO COMP . 2 -
31 

32 

,, 

~--- IMTfGRAIORS -- -~ r--- ---·--- ·-- FILTERS 

II II . 
c j,i, 

V .. 
g,;.i: i R313 L301 C31S R318 

~ R30S > 0303 'f 1·0 2·,. 4 ·7K 31· 9mH1% 0 0885 1'1. 820 ,.,. 

gm)()~ SOK < OA2 00 
~ I"/. ... .. 

C313 

.. II 
S0/15 

R306 c Mi 
IOK 2¾ O· 1 2~. 

- ----------------- ~------ -- - - -------------.. .. 
g!i~ ~ [ R307, ~ 0306 .11, 

C30 L 
2 ·0 2'1. ~ =· . 

SOK< 
> OA200.: 

. 
0305 t 1'1. C31L ~ 319 
OA200 • 250115 33K 

•• v 
II 

R308 ci06 . 
10K 2-,._ 0 ·2 2'1. 

R311. II 4 ·7 K 
cj1 "6 l R32o L302 
3·32 1'1. 1·195H 1% 220 

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

l R315 
3 ·9K 

II ... .. V 

g1iJ it C307 R316 
R30II 3·9K 
SOK 0309 11, 1-0 2% 

8l~to,~ ·~- .. 
OA.200• 

L303 l c~r, R321 
10·61mH 1% 0 ·0296 1'I. 820 1~. 

.. 
V 

c]Qg R310 
10K 2% 0 · 1 2'1. 

- -- -------------- ----- ,__ -- ------------.. a-.. V 

im~ .~ C310 R322 L3 04 C318 

R311 , > 03 12 n 2 0 2•4 ,___ 220 1 195H 1'1. 3 32 1~. 

g1~1
00 • ~ ;tK < > OA 200 

~317 < 
- . II 

R323 ci~ L3 0S 
820 1'I. O<JIIIIS !'I. 31·9mH 1% .. .. 

v v 
c ~r2 

?R32L 
R31 2 8 20 
10K 2, . 0 ·2 2-r. 

CONTROL MO DULE 

UNO 3 

SANO 1 

BAND 4 

BAND 2 

I 
w 
0, 
I 



FROM 
CONTROL I ll 
AMP 0208 

.. • .. 

.------------------411,----------------..+1ev 

R242 

C 217 0213 

0209 0201 

C218 0214 

R250 

R243 

FULL-WAVE 
RECTIFIER 

INTEGRATOR 1 

O.C. CONTROL 
I' • • • ., SIGNAL TO 

COMPRESSOR 

R204 

INTEGRATOR 2 

SIMPLIFIED INTEGRATOR CIRCUIT 

I 
w 
'I 
I 



[10 

ll lNPtJl 

[14 

[15 
16 EARTH 

17 

(18 -t 18V 

[1• 
20 INT 2 IN B4 

21 

[21 
[n 
24 INT 2 OUT BL -- - - -

[,s 

26 INT 1 

[21 

[" 

8 4 

;!9 OUTPUT SANO l. 

30 INPUT BAND 4 

31 TEST 

[n 
JF 501 

,.., 

6 EARTH 

+ I SY 

ra:===-=i rtl!I INT 2 OUT BL 

]2 0 1N1. 2 1N ez Hzo tNl 2 our 02 

• 

\21 I \21 I 
@ 

[2l 

\24 INT 2 OUT 81 

\,s 
126 INT I B2 

JF 502 JF 503 

.:::J 

C 10'7 

31IOISC,JJ:fi!iDN 

JF 50.C. 

JM512 REl-'LACEO 8V 
JM 717 FOR REMOTE 
OiANGEOVER INSTAL 

JM512 

~ 

COMPRESSOR 

1 TEST 

3 INT 2 IN 8 3 

I 7 INT 2 OUT Bl i.J I, •••• • ""' ", ( ~1.=.= ... ==. ======~ 

I• INT 1 BJ 

[10 
11 

12 OUTPUT BAND l 

13 INPUT BAND ) 

[" 
[15 
16 EARTH 

@ 
[!! +lA V ~ 
@ 

20 INT 2 IN 84 

ill 
@ 
[" 
24 INT 2 OUT B4 

[,s 
26 IN T I 8 4 

[21 

[2• 
29 OUTPUT SA,t,I) 4 

JO INPUT BAND 4 

ll TEST 

(32 
JFSOS 

Pl.AV 

5501 

~ 111 INT 2 OUT 84 

po INT 2 1N 0 2 Hz o INT 2 our 02 

II• I [21 
[22 [22 
[23 2J INT. 2 IN 84 

[z, INT . 2 'JUT 8 2 

[ 25 

[zs INT 1 82 

31 

[32 
J F 506 JF 507 

CHASSIS INTERC ONNECT ION S 

POWE R SUPPL V 

1 EART H 

2 METER AMP A 

J METER AMP B 

10 

\1 OUTP U T A 

12 OUTPUT A 

13 OUTPUT 8 

14 OUTPL ' l 8 

15 EARTH 

16 E ARTH 

17 + 18 V 

E -- ~ 18 + 18 \' 

119 INPUT t19 INPUT A 

[ 2U INPUT EARTH +20 INP UT EARTH A j 

21 EARTH 11 

22 EAR TH 22 INPUT B 

24 N01sgN~1JDrlfTION~ tuNq_•s~~~~UcCJION I 

,--------. ... ,_, _____ _, 

JM514 REPLACED av 
JM 716 FOR REMOTE 
CHANGEOVER INSTALLATION 

27 

J ~MS14 fUV 

5502 

I 
w 
co 
I 



.., .. 

lL 
G 

S601a - D 
TO MAIN CHASSIS 

~ -
:6lJ: > R803 > R804 

; ALL REMAINING PINS CONNECTED OR 31-0K '> > :;.02K DIRECTLY TO CORRESPONDING SOCKETS 0 1'1. 1'1.' 
PB 

-
lR lPB 

R602 ceo1.,. R805 
2 -7K 88/15 •"' '> 100 

TANT • l'f. 

1-00 S601 b 

12 
D 

l -G 

LI 
' R' "08 

r- '> 4"/K 

13 ; 

-

Lbor-

R808 
880 

D 

18 - EARTH ~ 

S601 c- 1-0 
0 

p R R807 
llK 

•IIV 
18 

21 : NO CONNECTION 

29 ; 

30 ; 

31 ; 

R lPB 

I ~ - -
S601f 

n D 

0G OL 

ALIGNMENT EXTENDER 

~o 
D 

G 

-
Rli09 
680 

.. 

TO PRINTED CIRCUIT CARDS 

ALL REMAINING SOCKETS 
CONNECTED DIRECTLY TO 
CORRESPONDING PINS 

R bPB 

S601c - :: 

Li 
EARTH _ 

r. 
CHASSIS 

• 18 V 

l~~ 
D_ 

-G 
L 

LAW 

! er-
SWITCH 
PO~DIRECT 

0-- INPUT-OUTPUT LEVELS 

l a.______ REC CAL 

L----- PB CAL 

= 

-

• 

12 

13 

211 

0 

I 
w 
co 
I 



RECORDER 

A301AND 
. REMOTE 

CHANGEOVER 
UNIT 

STUDIO 
FACILITIES 

A301 

RECORD 
MODE 

IN 

-39.1-

ONE PROCESSOR SERVES 
BOTH RECORD AND PLA y­
BACK MODES 

r:;o, -
I 
I 
I 
I PLAYBACK 
I MODE 

L-r-
-@-

RECORD PLAY 
REMOTE INDICATOR 

LAMPS 

GAIN CONTROL 
MIXING 
EQUALIZING 
FILTERING 
LIMITING 
REVERBERATION 
ETC. 

---, 
I 
I 
I 
I 
I 
I ___ J 

OUT 

FIG.1 USE OF A301 AND REMOTE CHANGEOVER UNIT IN AUDIO CHAIN 
( one channel only) 



0RtMOTE 
REMOTE '2J OUT BYPASS 

JF708 JM709 REC0 • • PLAY 

0 0 ""·~ 
S703 

A3 01 MO DE 

B 
FROM 

Lll'i [ lN RECO RD cR TO FROM 

REC REC Jf710 Jf 71 I • • 

0 0 
LINE LINE 

IN"~•OUT 

S704 

MONITOR 

TO 0 
RECO RDER LI NE OUT MONI TOR 

ggg 
le II 

0 
DO L BY LABORATORIES 

0 '"' "' 0 

Fl G. I. I 

... .. 

REMOTE 0 0 REMOTE OUT I\YPA~! 

j f 701 JM702 REC
0 

. PLAY . 

0 0 ,SM ~ 
Jf406 JF40S 

S701 

0 0 t1 A301 ,-.O D s 

A -·- - D 
FROM 

LI NE IN R~•-ORD ER TO FROM 

k ~C REC INPUT S403 S402 INPUT 
; F703 ; F704 . I ON ON I 

0 0 
LINE LINE 

B 0 0 A 
1~1• ~ •ouT I I 

S 702 OUTP UT -TERMINATION - OUTPUT 

[) g g MONI TOR 

p 
0 TO 

RECOR DER LINE O UT MONITOR 

ggg IN POWER 

[l 
NOISE Qs401 0 G 0 
REDUCTION 

OUT 

08 0 e e DOLBY LABORATORIE S a ON D ON 

0 

POWER 
0 

FUSES 
0 I AMP 

REAR VIEW OF REMOTE CHANGEOVER UNIT 

., 

I 
<,J 

~ -



I 

~ I 
~ 
:!filJ.OW 
RED 
~ 

c n-.i 
"Tl zI:O 

nn ► nc -)>Q 
Il>ZOZ Q --◄ 23:: 
► a>o z -u G) 

I 
~~ ~ 

· ~ 

I 
z, Z, rn 
~rn-urnc N 

O;o V',nQ <rn 0 C--◄ rn 3:: <...,G101n z 
:oo rn:o :o~ 

:oozV'-
(./l 

--◄ 

3:: ci 
---◄ rn l> 

:r r 
• BLUE 

I dl l 
r 

~ I F,~,: 
l> 
---◄ 

0 
z 
0 ,, 

I 

\ I 

\.I 
~~ ., 

XI 
rn 
3: 

I 
0 
---◄ 
rn 
n I 
I 
l> 
z 
G> 
rn 
0 
< rn 
;o 

C 
z 
---◄ 

-l~£-

@ 

® 

COMPRESSOR JF 501 

COMPRESSOR JF 507 

CONTROL JF503 

IMODE JF511 

AMPLIFIER JF504 

COMPRESSOR JF505 

COMPRESSOR JF506 

CONTROL JF507 

IMODE JF513 

AMPLIFIER JF 508 

POWER SUPPL'f JF509 

[ID] 0 

[ID] 
I 

iii 3:: -u 
-,oo 
~-co~ 
::i rn 
Ill r- :0 _rn 
g1~ 
"'n -u ::,--u ., r­

n < 
"" 

~ 

~ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

)> 
w 
~ 
a, 

,:; 
;,: 

~ 
l'l'l 
~ 
I 

~ 
z 
rn 
r-

:0 
rn 
3:: 
0 
< rn 
0 

.. 

~ 



,,. 0 

REMOTE CONTROL 

A301 

A301 

.. 

XLR-7 -12C 

1 EARTH 

.---------- I 2 
REC-PLAY 

I 3 ON-BYPASS 

I 4 -24V 
5 REC LAMP 

6 PLAY LAMP 

7 •24V 

XLR-7 -11C 

I EARTH 

2 REC-PLAY 

3 ON-BYPASS 

4 -24V 

5 REC LAMP 

6 PLAY LAMP 

7 

XLR-7-11C 

1 

2 -
3 -
4 

5 REC LAMP 

6 PLAY LAMP 

7 LAMPS 

REMOTE CONTROL 

OR RELAY CONTACTS 
PLAY] ( USE SWITCHES 

i 1 ~ ~~C AS REQUIRED I 

OBYPASS J 

GANG CABLES 

DO NOT 

REC 
INDICATOR LAMPS, 
24 V, 3 WATTS MAX 
EACH 

XLR-7-12C 

EARTH 1 

REC-PLAY 2 

ON-BYPASS 3 
- 24V 4 

REC LAMP 5 

PLAY LAMP 6 

7 CONNECT PIN 7 .__ ____ ...___---J 

DUMMY PLUG 

FIG . 3 REMOTE CONTROL INTERCONNECTIONS 

I 
w 
:<> 
w 
I 



• 

PB REC 

LINE- IN 
(TERMINATION------.1.--1 
IN MIXER) 

REC-PB RELAYS 
iRL701,RL 7031 

PB REC 

, 

(BRIDGING) (TERMINATED 
\ INTERNALLY) 

------ A301 . / 
REC PROCESSOR 

PB REC 

TO RECORDER 
(BRIDGING) 

NOTE : RELAYS ARE SHOWN 
IN DE-ENERGIZED 
( BYPASS) MODE. 

ON ON 
FROM RECORDER v . . ON-BYPASS RELAY (RL 704) ~----- LINE-OUT 
(TERMINATION• ~-------:----------------r • (BRIDGING) 
IN RECORDER I 

BYPASS BYPASS 

FIG. I. SIMPLIFIED SIGNAL CONNECTIONS 
(one channel only) 

I 
w 
:<> 
~ 
I 



LINE-IN 
JF703 

1 EARTH 

~ RL701 
2 LINE-IN 

it 
3 LINE-IN 

FROM 
RECORDER 
JF70' 

1 EARTH ~ 
FROM 2 
RECORDER 
FROM 6_ 

3 RECORDER 
RL704 

.. 

TO A301 CONNECTORS 
(JF 511 OR JF513) 

1, 

, •16 B 

RL701 

9 
•~10 

TOA301 
JM708 

~ 
EARTH 

JM 717 OR JM 716 

BLUE 
C701 

I 2 

GREEN• 1250/15 

C702 
YE LLOW 1250/15 

3 
• C703 

4 
RED JU50 /15 

FROM A301 
JF 709 

1 1 EARTH r. 

• 

R702 SR701 
27K '5.10K 

* 

B 

10 

15 

1, 

16 

TO A301 2 2 FROMA301 

RL7~-
6t,,.]_ 
- RL703 

11 

RL701 , 5 

6 A 

7 

RL701 ' • 11 

12 A 

13 
12.n 

13 
RL704 

~7 " 
-5 

TO A301 3 3 FROMA301 

6S702A - MONITOR -
~ ✓----

-
LINE -OUT 

FROM 
RECORDER S702B 
TO .... 
RECORDER_ 

~ONITOR 

-----
LINE-IN 

NOTE: RELAYS ARE SHOWN IN DE- ENERGIZED 
(BYPASS) MODE. 

FIG.5 SIGNAL CONNECTIONS SCHEMATIC 
( one channel only) 

12 ·~ -

-, 
I 
I 
I 
I 

' I 
I 
I 
I 
I 

_J 

16 _15 
V 

RL704 
1, 10,~ 

8 

fl 

~ 

F 

~ 

~ 

_g 

RL704 

TO RECORDER 
JM705 

EARTH 1 

TO RECORDER 2 

TO RECORDER 3 

TO MONITOR 
JM707 

EARTH 1 

MONITOR 2 

MONITOR 3 

LINE-OUT 
JM706 

EARTH 1 

LINE-OUT 2 

LINE-OUT 3 

I 
w 
:-0 
u, 
I 



• 

t;;ss )" .REC 

PB 
A301 REMOTE 
MODE 
S701A I REMOTE 

REC A301 MODE 
...., S7018 

BYPAss
0o 

u - PB 

TO INT 
POWE 

'ERNAL 24V 
:R SUPPLY 
U+ 

~ 

4 

0702.,' f:1 010,: .. 
l Rl 

I 704 

-. 
~ ~ 0704 

·-•4 

I RL702 
(12V) .... 1 

I..,. ~· - 0706 

ij 
0707 

► 
>R704 
>470 :.'if J. 1W 

701 703 
- -

NOTES: I.RELAYS ARE SHOWN IN 
DE-ENERGIZED I BYPASS l MODE 

2. DIODES 0A200 OR EQUIVALENT 

·.~· 5 .,, RL702 
9 16 

BYPASS !bf-PB 

A 30l REMOTE 
MODE 
S701C 

0705 - . 

3. RL701,3,4 SIEMENS V23154 / D 04 21 / B 110 
RL 702 SIEMENS V 23154 / C 0420 I B 104 

-f 

-

FIG.6 CONTROL CIRCUIT SCHEMATIC 
( one channel only l 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

REMOTE 
JF701 

EARTH 

REC-PLAY 

ON-BYPASS 

-24 V 

REC LAMP 

PLAY LAMP 

+24V 

REMOTE 
OUT 
JM702 

EARTH 

REC-PLAY 

ON-BYPASS 

-24v 

REC LAMP 

PLAY LAMP 

LAMPS 

,,. 

• ~OrPLAY 7 SA 

~BVPASS]se 

RECORD 
LAMP 

PLAY 
LAMP 

:J DUMMY PLUG ::=J XLR-7-11C 

I w 
:<> 
0-
1 



POWER 
IN 

JM711 

L I POWER 

N POWER 

E EARTH 

JF712 

L I POWER 

foo~~~ I N I POWER I 
E I EARTH 

~ 

FS701 
!AMP 

/BRN 

REMOVE CHANGEOVER 
UNIT FROM CASE TO 
ALTER VOLTAGE 

\ 
BLK 

115V BLK 

BRN 

BRN 

• 

D703 
OSHOl-100 

• • • 

I ,-......:.'-----------•+ 
r-~---7 
L~_J l + 24V POWER TO CONTROL 

C704 CIRCUITS,CHANNELS A AND B 
2240/40 

~ 

R703 
4·7K 

FS702 
!AMP 

FIG.7 REMOTE CHANGEOVER POWER SUPPLY 

I 
w 
:<> 
...... 
I 



♦ 

• 

• 

• 

A. Playback 

DOLBY LABORATORIES 

AUDIO NOISE REDUCTION SYSTEM A301 
SIMPLIFIED OPERA TING INSTRUCTIONS 

1. Feed each tape channel output directly into corresponding A301 channel input. 

2. Use NAB or DIN standard alignment tape. Adjust playback gain of each tape 
channel such that A301 meters read either "NAB" or "DIN"; during adjust­
ment, disregard readings on all other meters. Recommended test tapes are: 

Ampex 01-31311-01 Reproduce Alignment Tape-15 ips NAB 
Ampex 01-31315-01 Level Set Tape-15 ips 
Agfa DIN-Bezugsband 38, according to DIN 45513 

3. Feed A301 outputs to monitor far.il"tLs. 

B. Record 

Notes 

1. Ensure that playback level controls on recorder have been adjusted according 
to above procedure . 

2. Feed each A301 channel output directly into corresponding recorder channel 
input . 

3. Feed 1 kHz tone into each record A301 input, adjusting oscillator level such 
that A301 meter reading of "NAB" or "DIN", as appropriate, is obtained. 

4. Record on blank tape. Adjust each record gain COY-trol on recorder su 'h 
that a level equal to standard alignment tape level is recorded. Verify that 
correct level has been recorded by noting playback A301 meter reading 
obtained. 

5. Feed each program source into corresponding record A301 input. Do not 
compensate for different types of program material (e.g. piano) or different 
types of tape (e. g, high-output) by altering previously adjusted record and 
playback gain controls on recorder; set level actually recorded on tape by 
adjusting level of program source (mixer output). These precautions are 
necessary for international tape interchangeability . 

1. Ensure that A301 mode switches (record - playback) are correctly set. 

2. Ensure that termination conditions are correct. Except for 30 ohm version, 
A301 outputs should be terminated either externally or by termination 
switches on rear. Inputs are lOK ohm bridging unless terminated in power 
suppl y module. Both inputs and outputs are balanced-floating. 

3. Noise reduction circuits can be de-activated by on-off switch. For greatest 
accuracy during playback and record level adjustments above, switch should 
be off. 
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2. Ensure that termination conditions are correct. Except for 30 ohm version, A301 
outputs should be terminated either externally or by termination switches on rear. 
Inputs are lOK ohm bridging unless terminated in power supply module. Both inputs 
and outputs are balanced-floating. 
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