
DOLBY LABORATORIES 

INSTRUCTION MANUAL 

Laboratories Incorporated 

S.A.: San SO me San 
392-0300; telex 34409; 

U.K.: 346 Road, London 9AP 
01 720-l111; telex 919109; cables: 

Equipment manufacturedby Dolby 
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and da m age by 
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Dolby 

of defective 

or information shOUld include unit serial number to assure 



1 

2 

3 

Section 4 

5 

Section 6 

.0""-' ...... , .... 7 

8 

Section 9 

Section 10 

Section 11 

Section 12 

13 

of 

and Connectors 

Level 

Applications 

circuit descriptlon 

Cat. No. 22 

Cat. No. 

Noise 

Set 

circuit 



..... 

j:il 
0

0
 

H
 

0 Z
 

~
 

j:il 

§ ==a 

'"
 

L":l 
m

 
~
 



by 
range provided 

require a tightening of o "".U"HU. 
noise from microphone 

as noise 
'" ","" ... .J= chairs, movement 

argued that acoustic 
a of realism and immediacy.) 

noises 

tape hiss 
modula­

the 

A-Type (prQfes­
A301. Designed 

multi-track and 
unit. 

~~~''''/' the 



3 

and output 
nonnal studio OL);U.CU. noise 

module. 



2 1 

2 

CONTR AND s 



DOlBV TDNf BUnON FOR OPERATION OF 
JNTIlWAl OSCillATOR. PROVIDES DOLBY 
LEVU SIGNAl. fOR lDfmlFlCATlON AND 
CALIBRATION PUflPOSES. 

II'flERflJAllY lLtUM1NATED NR IN-OUT 
BUnON CilNTROLS r·JOISE REDUCTION 
ACTION. 

MUlT!-11JRN POTENTOMffiR AOJUSTS INPUT 
SENSITIVITY TO SUIT STUDIO LINE LIVH. 
ADJUSl lJSING STANDARD TEST TA.P!: AND 
MrTER ON UNIT. 

Murn-TURN PffiHfIlOM[Tffi ADJUSTS OUTPUT 
LEVEL TO SUfT STUOIO LINE lEVU WHEN PlAYlt>:G 
STANDARD TEST TAPE. 

PLUG-IN CA.T No 2.2 NOISE RfOUC1!ON MODULE 
CONTAINS All C1RCU11RV fOR NOISE. REDUCTION 
RJNcno~S. 

\SB s~ ~RV1 RV2/ / 
( Or-I:'·, l ·" ,;> • [r 1.7:: 1 
( • 

. M\ 
MfTER TO ASSIST IN CALIBRATION OF 
RECORDER GAIN CONTROLS. CAUBRAITD 
FOR DOLBY LEVEl AND EUROPEAN AND 
U.S. TEST TAPES. 

FOR OETAILED DESCRIPTION SEE SECTION 9 

INTERLOCKED IlWMlfoIATED BUTTDNS 
TO CONTROL MODE OF UNIT. 

• 
mpulle vc i oulpulltvtl 

e e 

JM3 JFl 

.I.-JVI'l NOISt REOUCTIO,," MDDUII CAl HI "II • 

JACKS LINKING DOLBY TONE FUNCTION 
ON SEVERAL UNITS. ALSO FOR REMUTE 
OPERATION OF DOLBY TONE. 

JF4 

300mA FUSE 
(SLOW BLOW) 

Fsi 
VOLTAGE ADJUST 
(SUOE SWITCH) 

s,/ 

POWER CONNECTOR. CENTRAL PIN 
IS CONNECTED TO CHASSIS. 

MODEL 360 CONTROLS AND CONNECTORS 
Org. No. ADO 694 

@ OoitIy l.l!>orrurio> I" 1m 
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Signal 

Operating 

Panel meter: 

Dolby Tone 

circuit . 

Overall response: 

OveraU 

Noise 

360 

either 

connectors 

OUltton switches 
lloise reduction 

~tl-lJl:ltt(m switch for DOLBY 
oscillator. 

meter for recorder gain 
Dolby 

, Ampex-NAB level) and 

provided for establishing 
on an international 

Provision 
oscillators in 
(cable connectors 

Bridging 

+8 
O. 

30 Hz to 20 kHz. 

than 0.1% at 1 kHz; 
40 Hz to 20 kHz. 

professional characteristic, 
of noise reduction from 30 
to 15 dB at 15 kHz. With 



3.3 

Overall noise 

se error: 

Power 

± I dB at any level and any frequency, 
to 20 kHz. 

20-20 overall encode-

not 

c. 

Noise Reduction Module (Cat. 
accessible through front panel. 

Dr,egJlaelS printed solid state 
throughout. 

44 x mm ra ck mounting 
Maximum projection behind LlL'J'tuJ'.U,LO 

surface mm (/3 15/16"). 

:5 

Units are designed operation from 
centrally switched power source. Power 
cables 

V, 5 
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In 

the situation could 
A 

process attenuates any noise 

,I nlch im prove 
modE:, followed 
compandors. 
to conventional 
n"'1'·ur~>on them and the 

Compandor 
System 

cases are no 
must not cause dis 

not as great 
For 

load the 
cy noises 
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4.3 

A comparison of conventiona1 compandor performance as outlined above with 
the requirements for studio and broadcast applications shows that the normal 
compression and expansion approach is inadequate. Prior to the introduction 
of the Dolby type 01 compandor in 1966, compandors were generally found to 
be usable without qualification only in relatively low-grade, narrow-band 
applications such as telephone circuits. 

In nonnal compression or limiting, a primary object is to modify high-level 
signal dynamics; it Is thus unfortunately necessary to subject the signal as a 
whole to the hazards of passage through a variable-gain system. In applying 
compression techniques to the noise reduction probl,em, in which the objective 
does not include modification of signal dynamics, it'is unnecessary and 
undesirable to operate upon high-level signal components; noise amplitude in 
a high-quality channel is only of the order of 0.1% of maximum signal 
am plitude. It is clearly preferable to generate a small cotTection or 
di.ff~rential component which can be appropriately subtracted from the signal, 
thereby cancelllng or reducing noise while leaving the larger aspects of the 
signal untouched. 
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NOise R~duc"on Sys! em - Bas. !, layoIJ' c . Di1fe.~ntial Compo"~nl 

Fig . 4.2 Fig. 4 . 3 

Noise R.dutlion System- Basic BIQ~k Oi'gram 

b. Plavb<lck 

Transfer 

Characteristics 
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level. 

treatment of the signal in 
Incoming signals to the record unit are 
the signal linearly. The signal in 

attenuation network GI, the output 
In playback the situation 

cODllected in a feedback loop 
main signal. The input/output 

which also shows the encoding 
and subtraction. It is evident 

analogy with calculus. 
of th: signal. 

e>.--pansion in Buch a way 
frequency bands are chosen 

a high quality signal and to 

3.nproach. together with 
system which is suitable 

static and dynamic noise 

I"\D'-n'~'O"" the em!OOlWl 

at high 
unit are linear in 

slope (2:1), at around 

approach allows relatively long 
decay times, and therefore 

changes, the attack time 
smoothing circuits which 
0.2% at 40 Hz and peak 





5.1 

i.e. line 

5.2 

5.::1 

is 

Reduction on 
voltage in the processor 

in the recording processor. Tn 
have an effective overall 

signal interchangeability 
in the noise reduction 

in use for equalization or 
readily measurable on no me level 
stations, as well as on meters of 360 Series 

corresponds to the NA B meter mark). Since 
to the noise reduction curves, 

recording or transmission system parameters -
levels, etc. 

a constanl 
upwa rds with a 

low tens of mi.11iseconds. 

whiCh is period­
The modulation 

more as amplitude since the 
level setting meters mai.ntain constant indications 

time constants). The A runs at 850 Hz and 

to 

930 Hz for 30 milli 0 milliseconds. 
ke sound is highly 

fl u.x on the , and is 
rat ing Level (which is 
320 nWb/m). This 

transmission level 

as 185 nWb/m. This 
4.8 dB below 

, or 
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1. If VU 
o VU on a 

2. If 

meter 

5.4 

5.5 

5.6 

clash 

to 

meters are used, 
4 below 

encoder 
coupling 

in. 

controls in 

or 50% of full 

or sent to the by 



(if. the programme source (mixer output). 
that the internal characteristics of the A 
transmission or recording parameters (e. 
gain settings to suit programme material 
precautions are essential for tape and 
in maintaining standardization in tape >;0""' ................ 1"."''"'' 
always record or send a section of Dolby Tone 

internal Dolby Tone osciUator. 

It should be emphasized that fue 
Dolby system in no sense puts a 

used. The programme lAvels .... LU;;,U~'" 
the absence of the Dolby system"_ 
vantageous to devote some of the 10 dB 
reduction of distortion produced by the "."", .... "'" ... ,.;,: .... 
reduction of programme level would then 
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6. ) 

A -type audto noise units can to any noise-
introducing or transmission channel in which the signal is 
available before and after the noisy channel and in which the gain and 
frequency response characteristics of the are fixed and known. 
These basic considerations are discussed in Sections 1 and 4. In 
addition to the handl audio signals, the 
Dolby system can in ple be used for or transmis 
of type of in which the ultimate method of presentation 
of information is auraL 

6.2 

6.2.1. A has applications 
in mono or stereo s. system wHI 
ta noise, modulation noise, and crosstalk; it also reduces 
nOLse such as hum, hiss or flicker noise. 
application in which these noise 

tion copying is an 
rly valuable. 

6.2,2. Multi-track Recordlng. Multi-track 24 
on 2 tape, S tracks on 1 inch) are cons by the 

system. The m of tracks reduction to a two or four track 
master in'"'" itably is i.n an accumulation of noise on the master, foHow-

bas;c physical laws. For example, if ten tra are mixed at level 
to form one new tra the signal-to -no i sera tic is degraded by 10 . The 
A -system noise level of the ten-track mix to that of a s e track 
recorded without noise reduction; an of this magnitude could 
otherwise be a by running the or by 
in creas ing the tra by a fa cto r of ten example, in a 
width of 20 inc 

6.2.3. Disc To full of noise reduction tn the 
production of the master tape, Dolby-encoded should be sent for 
mastering. Each nnel in the disc cutter is then decoded via A 
noise reduction . Si.milarly, master tapes are sent abroad 
for processing by licensees, A -type should preferably be in order 
to maintain optimum ,quality (see Dolby international user list). 

6.2.4. Tape Duplication. The noise reduct ion can 
B (consumer) of a dupllca 

, cassette, or 
generation is 

the noise from a single non 
on the resultant It is 

all tapes used in the 

6.2.5. Archive R . Storage of tapes for archival purposes 
often results in ic printing from r to layer in the reel, 
pre- and post-echoes. If the original has been encoded A -type 
noise reduction a long term 10 reduction in print is achiev(',-:. 
While a reduction print-through cannot obtained on exist conventionally 
recorded tapes, print can effe be a rrested by re-recording of 
the material A-type units. 
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G.3 

6.2.6 Film system can be of s 
assistance in the motion picture and television for sound recording 
on 35 mm or 16 mm sprocketed c film. The use of noise reduction 
is espec valuable wherever the sound track be built up 

re multiple Lon 

on both 
rs is usu inferior to 

is due to a combination 
ion of 

to studio 
ity but in addition electronic 

techniques without 

cue tracks ) is 
infedor to main audio 

In the case of machines, 
and tone occurs. are occasions when it is desirable 

to quality of the cue track to allow Ii to be 
for Dolby 

A 

6.3 

transm iUers, or between 
pairs. Such lines 

and 

6.3 2. Microwave . Broadcast signals are often sent station to 
rm 
onto 

station through some form of microwave This may take 
of a number of cent 3 kHz 

the end of 
Any over-modulation of the channels can cause 

in 
A 

transmission 
action a] so removes low 

which may occur in this of transmission. 



6,3, J. Other T,'aDsmission . The A-type system is genrr:l11:, 
suitable for use wLth arty communication link with fixed galt[ and i't'cquency 

response cha rac~8ristics. However, for correct operation the s n:11 
the decode processor should be identical (within normal opcrat 

to thallcav the processor. The SLgna[s should also 
be in LlJ1equa 1 i zeel 

Ii 4 

6 4.1. Location . Since pe noise reduction units 
have ication the motion rc industry, fronl the 
location recording to the finat in the cinema. it is pre[c rable if 
a sound recording is f'I encoded the beginning. On location, 
camera noise and ether natu sounds will often dominate 
the noise. But there are many instances when this is not so, and 
the use of noLse reduction at this ea increases the n in 

signal processing without the hazard of noise build-up. 

64.2. Transfer and Dubbing. The motion picture industry has trad 
us the technique of multi the final master (full 

t dple or M. E . D. ) 
rather than tile music 

of sources 
method of pa rallel 

on multi -track machines. -up is a problem "vhich can be 
alleviated by use of the 

4 ~. Release Prints. Histori 

the rinal link in the cha in has 
the sound of the cinema 
behind the resL of the audio entertain 

rnent . Early methods of reeo and reproduction were timited, 
and cinemas were des to usc a h roll-off, known as the 

A my off, to reduce the cts of widebanrl and i.mpulsivc noise. 
The loss is severe - about 15 dB at 8 kHz which, when added to the high 

cy attenuation in the speaker-screen combination, causes dialogue 
and music to be dull and indistinct. To intelHgibi1lty it has me 
common studio practice to boost m frequencies during 
caus further distortion due to the 1 modulation capabilities of 
film, The Dolby A -type the way out of the dilemma, 

since the system reduces 
noise without im rcsponse, Special A -type 

units are available for installation in clnemas, cnabl the nE'w Dolby 
tracks to be reta the sw option of 

responses for non-encoded material. The units can be used 
or sepa rate or tracks 

G.5 

6 5.1. Delay. Popular tape use either an endless tape loop or 
c disc; both systems use a master head and several 

Delay units are used to increase ility in large 
reverberanL buildings, to equalize time-difference between vLsion channels 
transmitted via satellite and their associated audio 5 transmitted via 



6.5.2. Electronic 

output I 
noise ratio. 

6.6 

terms either a 
data rate can 
relaxed, such as 

processors. 
and 

6 7 

of many pre 

6.5 

more common as the size and cost of 
Digital 

noise reduction is of pa rticular value in 
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L Y LA IE INC 

A-TY N M 

LLATION 

record or playback (no automatic 

VOLTAGE BEFORE APPLYING POWER 

Model 360 units and for Remove top covers 

2. un in rack 

3. Set voltage (115-230v) appropriately. 

5, 

6, 

7. 

8. 

Connect power 
the 

former. with 
standardized 

coni'lected to 

Power: ; N, white 
Power: L, "'1"'("'Um, N s 

to 1',,10de1 360 un its 

on 
Tone 

for example) 
; connect a single normally-

remote lL'lk. 

to 360 Operating Instructions 

green 
. yellow/green 

is 20 ohms. 

and operating 



IT IS SUGGESTED THAT FIXINGS 
FOR SUPPORTS ARE ADJUSTABLE . 
TO ALLOW FOR POSSIBLE TOLERANCE 
BUILD-UP ON REAR DOWEL CENTRES. 

r----I-

'r-
'-

239.019409'" 
23641930]'" 

FROM MTG. FACE 

227.0 I s·937'" 
224.4 18'835"' 

FROM MTG. FACE 

3 
~ r 

'i," MIN. SUPPORT THICKNESS 

REAR DOWELS 
IN MOBILE USE OR WHERE SHOCK OR 
VIBRATION ARE LIKELY. ENSURE DOWELS 
ARE LOCATED IN _ 6.0 / 6.5 10'236/0 '256' 
HOLES PLACED IN SUITABLE SUPPORTS 

MOUNTING FACE 

227.218'945'" 
224.7 18'846"' 

6.810'267 "' 

COVER RELEASE SCREWS 16' 
REMOVAL OF COVER GIVES ACCESS 
TO INTERfACE CHA.'jSIS. 
DRG. No .. AOD433" GENERAL SERVICING ACCESS' 
IWISTRATES METHOO OF THE REMOVAL 
OF INTERFACE CHASSIS FOR SERVICING 

63.5 (2-500"' MINIMUM fREE SPACE FDR 
CONNECTORS AND CABLES 

LlNI( DOLBY TONE TO UNIT BELOW- * BELDEN CORDSET 17258 

*' ALL CABLE CONNECTORS ARE 
SUPPLIED WITH EACH UNIT 

DOLBY TONE TO UNIT ABOVE 
OR TO REMOTE OPERATING POINT 
"' I STANDARD TWO CONTACT JACK PLUG ) 

223.7(8'809") 
223.318' 792"' 

(APPROX. CENTRALLY OISPOSED ABOUT FRONT PANEL. ) 

~ _ •• ,.. .,... OJ " I D ~ f" · to.* ~.:. • ... ·1· '~"I LfI' - ...... .. C~ ~ • - • g) 'at).~::= .- ..... - ... 
• .. . -- ~ . f '" ...... , -, .... "' .... 

REAR VIEW MODEL 361 

REAR VIEW MODEL 360 

FRONT PANEL FIXING 

In.Do I0'866'" 
___ -' 21. 35 10 '841 "' 

(FROM TOP OF 
FRONT PANEL) 

43.1 (1·120'" . 
1-
L 

1879) 

SCIlEW SIZE - DBA. 'r,UNF 
OR 6m/m x 2,smlm 11") LONG 
PLAIN WASHERS ARE RECOMMENDED 

465.1 (18·312") 

RELEASE 2 CAPTIVE S.CRlEWS 
AND Rl?MfJlI'E ACCESS PLArE 
FOR ACCESS TO tAT 22 
NOISE REDUCTION MODULE 
AND RELAYS ( l1li00£1 361 ) 

., OOOOLSYSYSTEM ':J"'-.'~~""~ 

fRONT VIEW MODEL 361 

fRONT VIEW MODEL 360 

TYPICAL RArJI / CABINET FRAME 
WIITH fRIINT PM<lEL FIXINGS ON 
INT'ElINA11CNAtPITCH 

10'854"' 

"MllXlnnUM PROJECTj(}1\I 
fPlCIM MOUNTING FAC.E 

sm AOHE!iI',IE TRACK IDEIlT. 
LASH CAN BE. fITTED 10 
ACCESS PLATE IF REQUIRED. 
I PROVISlor~ ALSO ON FlEAR.I 

• 
• 

131,,)'5 il '2S0") 

==1 .. " (' "" 

INSTALLATION INFORMATION. - 3,30 and 350 Series 
All dimensions in millilliletres lIIux.iliary dimensions in in;ches Dr9.~No.AOD 495-

CD Dalbv La~loratori .• s \rw: 1911 
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o IES INC 

NOISE REDUCTION 

OPERATING CTIONS 

A. 

2. 

3, 

record or 

TION 

position. 

Play NAB or 

char.geover) 

out to 

and NR-IN "'" . ..,..", ..... on all Model 360 

test are: 

15 NAB (185 n\\'b/m) 

2" 4690024 
2" 4690018 .. tl 

DIN 

II 

II 

tl 

3 to DIN 45513 (32U 

to ----

6. Adjust 

7. contra Is on 

II 

" " 
" tl 

" 

II 



2 

B. For use in recording 

1. Ensure that installation and playback adjl·.~tmcnt procedures 
above have been carried ouc. 

2. Press RECORD buttons and NR-f(~ buttons on all Model 360 
record units. 

3. Adjust record gain controls on recorder to suit nannal studio 
line level. 

4. Press Dolby Tonc~ but.ton on any i-Iodel 360 unit with linked Dotby 
Tone and record on blank tape. Adjust output level centrals on 
Model 360 record units (remove frunt cover plates) such that 
tone is recorded at Dolby Level (18 . 5 mM/mm - Ampex-NAB 
level) on all channels (not DIN level). Verify that correct le'lels 
are being recorded by noting playback Model 360 meter readings 
obtained. 

5. Adjust input controls on Model 360 record units Lo suit line level 
in. 

6. After above calibration has been carried out, Model 350 l'ecord 
units, recorder, and Model 360 playback units should be treated 
as a fixed, unity-gain recording system. Playback output is at 
studio le\'el; for recording, studio 18vel shoul~ be fed in. 

Notes 

a. 

b. 

c. 

(222) 

Do not comp8nsate 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 prog-ram 
level a~tually recorded on tape by adjusting levet of program source 
(e. g. mixer outputs). Optionally, input controls on record Model 360 
units (together with output controls on playback Model 360 units) can 
be used. This standardized recording practice is necessary for inter­
nation~l tape interchangeability. As an added precaution to ensure 
correct playback of tapes, always record Dolby Tone at beginning. 

ProcedureS 2 to 6 in playback section above ""ill normally give correct 
playback level connitions for tapes received without Dolby Tone at 
beginniu.g. li a tape is received with Dolby Tone but Model 360 play­
back UJ1it meter does not register Dolby Level (NAB mark), an in­
correct record level calibration used in recording the tape and/or 
a track width discrepancy is indicated. ill such cases readjust play­
back gain cont.rols on recorder to give Dolby Level readings (press 
any Dolby Tone button. while making readings); recalibrate (procedures 
4-6 in playback section. above) after replaying tape. 

To record or replay tapes wilhout Dolby noise reduction characteristic, 

press NR IN-OUT b'J.ttoDs appropriately. 

360 





9.1 

at the rear of 

9.2 

9 V ac 
contacts on 

9.3 

9.4 

m 
delay in 
used in series 

360 

two 
interlock 

correct input via the 
sing the 
releases 

button 



9.3 

I ... Alfm"', IUo\Vtll Q~LiI4HON 0' OOlIiY 10k£ (O)wI.lnBr )DOII/ 

Fig. 9.1 

The Dolby Tone on-off operating line is also brought out to two parallel-connected 
phone jacks (JF4, JF5) on the rear of the unit, allowing units to be linked together 
so that any front panel pushbutton operates all oscillators. The oscillator can also 
be operated remotely through these sockets; for distances up to 100 m (30b feet), 
two conductor cables and a normally-open pushbutton switch can be used. The total 
cable resistance should not exceed about 100 ohms. For longer distances, external 
relay control should be used; a suitable method is described in Section 7, Installation, 

9. 5 Signal Paths 

Audio input signals are routed from the input connector JF2 to a tagstrip near the 
input transformer; if required, a line input termination resistor can be soldered 
across the appropriate terminals at this point (transformer primary leads are grey 
and white). The secondary of the transformer is routed to the printed circuit board. 
The high-frequency resonance of the transformer is damped by resistor Rl mounted 
on the top surface of the printed circuit board. (Below serial number 360-00450, HI 
was mounted on the transformer tagstrip.) Trimpot RVl (Input Level) attenuates the 
studio line level to suit the input requirements of the module; the trimpot is a screw­
driver-adjust control which is accessible when the front panel cover plate is removed. 
The sensitivity of the unit is such that a minimum input of about 350 m V is required 
at Dolby Level (185 nWb/m tape flux). Higher sensitivities can be provided with a 
special input transformer T2 or by the use of an additional amplifier between the out­
put of RVI and the input to the }'''RM; these special requirements should be specified 
at the time of ordering. 

The output level control RV2 is the NRM line amplifier gain control, enabling the 
output signal to be set at levels up to + 16 dB for Dolby Level. With the front cover 
plate removed, the control is accessible through a front panel hole next to the input 
level control. 

The unbalanced output of the NRM is routed to the output transformer T3 through 
capacitor C4 (mounted under the transformer tagstrip), isolating the dc voltage 
component present at the module output. The transformer has a 1:2 step-up, pro­
viding a maximuyn output signal in excess of +21 dBm into 600 ohm s. Resistor R2 
and capacitor C3 form a high-frequency damping network, which damps the 500 kHz 
resonance of the transformer. This high resonant frequency is a consequence of 

(498) 360 
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At an input 
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360 
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10.3 

10. 1 Introduction 

The block diagram on the opposite page outlines :he electronic sections of the noise 
reduction module , The main signal path is shown along the top, [rom the Input 
Amplifier through Filter Driver, Output 2 Amplifier, and finally Line Amolifier 
sections. The side chain signals pass through the filters and compressors, are 
combined, and then combined additively or subtractively with the :11ain signal. 

Each section will be describeG in turn, and will be preceded in the text by its circuit 
diagram, In these, the convention is adopted of main Signal paths being shown by a 
heavy solid line, feedback paths by a light outlining of he signal line, and noise re­
duction signal paths by a solid dotted line. The cODT?lete circuit diagram is given 
at the end of the Cat. 22 section of this manual. 

10.2 Power Supply 
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T}~e Power Supply Stabilizer receives a roughly smoothed de VOltage (+24 V nominal, 
but with a minimum value of +19. 5 V, i.ncluding negative ripple excUIsions) 2-r.d 
stabilizes this to 18. 0 V i 0.3 V. The current supplied Cly the stabilizer i.s 105 rnA, 
"lith a further 10 mA for the Line A~~1plifier- At hi.gb output levels, the Line Amplifier 
requirements reach a peak of 100 rnA. 

Transistor Q602 functions as a comparator, responding to the voltage difference 
between base and emitter. '';''he zener action of ZD600 ensures that the emitter is 
always a constant G. 8V below Lhe output voltage; the base is hcl.d at a sli;htly hig\er 
vO~:<1ge by tho divider Il605 an ( ~ R606. 

The operation of the circuit is best explained by considering the results of a crange 
in output. If more current is demanded, the output voltage will tend to .~:!.lL Transistor 
Q602 emitter falls by the full amount of the change (since the voltage across ZD600 is 
always constant), but the base is held at a constant voltage by e600 for rapid changes; 
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vOltag'C stabilization, the circuit 
an increased current is demanded 

potential divider 
and the re-

increases; then passes more current. 
is greater than O. 7 V, diodes 00 

noterltUL1 of Q601. Thus no more 
If the load is incl.'eased, the ,",VJJ,P"''''''''' 

into a foldback characteristic. 
is typically 15 mAo 

are supplied from 
,",,",'v"''''''' of zener diode ZD 60l. 

OeCOJffilng reverse-biased. The module 
to about +16 V, but reduced 

on the supply voltage 
maximum voltage which can be applied 

with ripple present should 
to limit the voltage at pin 15 
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10.3 Input Amplifiers 
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Input signals are applied to the input stage via an RF filter (R502 and eSO!). 
Transistors Q500 and Q501 function as a high input impedance unity-gain amplifier. 
The maximtun sensitivity of the module is 300 mV for Dolby Level (corresponding 
to a magnetic tape flux level of ]85 nWb/m, Ampex Operating Level). Transistors 
Q502 and Q503 form a two-stage active 34 kHz low pass filter, which prevents tape 
recorder bias or high frequency interference from entering the module and affect­
ing the noise l"eduction circuitry. 

10. 4 Filter Driver 
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Transistors Q521 and Q522 act as a high input impedance, low output impedance unity­
gain amplifier, which is designed to feed the fi1ter amplifiers. The noise reduction 
signal (which will be described in detail in Sections 10.9, 10.10, and 10. 11) is routed 
in the playback mode to Q520, via pin 9. At pin 9 it is in phase with the signal at Q503 
emit.ter; the inverting action of Q520 causes the noise reduction signal voltage developed 
across R520 to subtract from the main signal path voltages. A reduction in gain at low 
playback signals is thus achieved (see Section 4). 
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The ma in path continues to Output 2 Amplifier; Q541 and Q542 are arranged in 
a feedback amplifier configuration to raise the 300 mV signal to 500 mY. The 
output signal (piY , 4) can be used independently; for example, in situations where 
the module is an integral part of a tape recorder, this signal would go via a 
preset calibration control to the record amplifier input. 

In the case of the Model 360, 361 and 364 Noise Reduction Units it passes via a 
potenti.ometer (Output Level) to the input of the Line Amplifier. 

The noise reduction signal is applied in the record mode to Q540 emitter; being 
in phase with the signaL at Q522 collector, the noise reduction signal. adds to the 
main signal in R541 to provide the desired record characteristics (see Section 4), 

10.6 Line Amplifier 
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The module contains an independent line amptifier, with an input on pin 11 and an 
output on pins 12 and N. The amplifier can be fed from any s ignal- for example 
from Output 1 or Output 2 via appropriate attenuators. The amplifier is designed 
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to feed a 1:2 transformer to provide balJ.nceu or floaLing outputs. The normal input 
level is 90 mV for a GOO mV output (e. g. 1.23 V, -4 dDrn with the transformer). 
Via the transformer, the clipping level is ' 16 dB (relative to 0 dB 0.775 V) into 
200 ohms or +21 clBm into 600 ohms when powered from the interna118 V supply 
(pin 14 strapped to pin 13). Higher outputs. at slightly higher hu m levels, can 
be obtained by connecting the positive voltage rail (pin 14) directly La Lhe +24 V 
rough supply (pin 15). Still higher output levels can be obtained by using an external 
higher voltage connected directly to pin 14. This extem::tl vollage should not exceed 
40 V, and should have a rnaximu m ripple content of less th an 1 V peak to peak. 

Transistors Q700 and Q702 form a voltage amplifier, with Q701 isolating the two 
gain stages. Transistors Q703 and Q704 are complementary-symmetry emitter 
followers, whose quiescent current is determined by the amplified diode arrangement 
Q707, R709, and R710. Negative feedback is taken from the output to the emilter of 
Q700 via R706 to determine the gain and raise the input impedance. Transistors Q705 
and Q706 act as current limiters; if, for example, high pOSitive-going currents are 
demanded from the output stage, the voltage across R712 must rise and hence the base 
voltage of Q705 rises. Eventually Q705 conducts and limits the base voltage on Q704, 
thereby limiting Ole output current. Similarly on opposite half cycles, tranSistor Q706 
operates. Thermal protection is provided by mounting transistors Q707 and Q704 in a 
single copper clip: any rise in the output stage temperature is transferred to transistor 
Q707, reducing the collector-emitter voltage and hence reducing the output stage current. 
Thermal runaway is thus prevented. 

10.7 Meter Amplifier 
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The meter amplifier comprises transistors Q580 and Q581, which function as an 
amplifier with low output impedance for driving a suitable meter incorporating 
rectifier diodes. The amplifier is driven from the filter driver output (Output 1), 
which is called the reference point. All compressor characteristics are related 
in a flxed manner to the voltage at this point. Level calibration of the unit is thus 
achieved when the input voltage (from the tape recorder, for example) is adjusted 
to read the correct level at this point. A reference level, called Dolby Level, can 
be related to the operating standards of the medium with which the noise reduction 
system is used. In professional tape recording, Dolby Level corresponds to a tape: 
flux of 185 nWb/m (Ampex Operating Level), which should be replayed to give 
300 m V at the reference point; the meter amplifier then produces 1. 85 V at pin 2. 
Similarly, if a reference tape flux of 320 n'ATb/m is the standard in use (European 
practice), the meter amplifier produces 3.2 V at pin 2. The amplifier gain is 
precisely set during manuiacture by selection of R5~3. Pin 2 can be connected to 
any suitable meter via an appropriate attenuator. 



10. 8 Dolby Tone Oscillator 

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

: Ii' , .. DOlBY TONE OSCILLATOR ANO LOGIC 
I 

0'" ~J :, j:hDO l.Jr.ll ow =, 
~ 0"" 

t7 ~ 
\....') .... oOf:O~ K "'"' 

, 
: 0.", 

AO"~ 0"" 
.." I 

lOJO' ..,. I 

"'" 
I CD ... , ,- Tr-- < ~~ / 

12 c ~~~ .. ,. .." """r.; t om ..,.'''' 
I .... I 

-)FlilQ9 010> , ..... '-'.:: (2) 

t" 
; 

~ o "'f ~ -:;-:- I , 
"'" '-"0 """ -0"," .... ' [- RIn r CIIJ I r 

- "''' 
, 

~ I r~o~, .... fo- YI < .. , 
Carl

ll
_ 

~ om .~. 

~l f- ... , .... 
i ®01b1L.\to-~ r 

~ ~c.o. . .,. I T" ~ "'" ! , 
+ I CD 

! 
, 

\-_ __ __ _ _ - - --- -- - - - - - - - - - --- - - - --- - ~ - - - - - ------- ------ . ___ ...... J ~:f.l~ 
c..r.-A 'K>"~ ~Q ~.u. 

To assist in recorder gain calibration and level setting, each module includes 
a built-in oscillator. The output of the oscillator is injected into the signal 
circuit at a level corresponding to Dolby Level. 

Transistors Q802 and Q803 form a 850 Hz multivibra1or, which oscillates when 
pin 3 is earthed (by operation of an external push-to-make Dolby Tone switch). 
In multichannel installations, the Dolby Tone on-off line (pin 3) of aU channels 
may be commoned, so that a single switch operates all modules. The square 
wave output from the oscillator passes to a three-stage active filter. The out­
put from Q805 and Q806 is a sine wave of approximately 2% total harmonic dis­
tortion. For use with the NRM Tester (Cat. No. 35) this output is available on 
pinA. 

Transistor Q808- is an electronic switch; in one condition it presents a high impe­
dance, in the other a low impedance. With the switch in the low impedance mode, 
the oscillator output is routed to the input of the Output 2 amplifier. Since the 
output impedance of Q805 and Q806 is low, any signals from the filter driver will 
be abnost completely attenuated by the action of R541 ( 10 k) working into tills low 
impedance. However, any such signals will nevertheless register on any meter 
connected to the meter amplifier. This facility can be used during record gain 
calibration, when pressing the Dolby Tone switch can be arranged to feed Dolby 
Tone to the record amplifier in a tape recorder, while leaving the input amplifier 
of the noise reduction module connected to the playback side. The meter will 
then read the Dolby Tone signal actually played back from the tape, allowing the 
record level controls on the recorder to be set precise ly. 

The electronic switch itseJi is programmed to operate only in the record mode 
of the tape recorder. Under record mode conditions, a +24 V record interlock 
signal is applied to pin 1, turning transistor Q807 off. If pin 3 is earthed, the 
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base of Q808 is made more ~~" ....... than which is held at about 
volts by Q805 and Q806. 
the voltage rises to 

Q808 therefore conducts. If pin 3 is not 
volts. whtch turns Q808 0P' 

5 

If the 24 volt interlock sigIial is not present on Q807 will conduct. 
The base of Q808 is thus held more positive than the prevents the 

switch from conducting, whether or not pin 3 Note th1lt earth-
pin 3 will still turn the oscillator o~ an output at pin A for use with the 

However, under these conditions output will not be injected into 
signal circuitry via Q808. 

To equalize the de voltage across the transistor SWitch Q808, a 
must be added from collector; if the switch is to have a high VA.1.-VJu. 

must be large. To avoid 
of comparatively low value (R824 

via C811 to a low the same 

Dolby Tone on-off line (pin 3) is also noise reduction 
stage, described in Section 10. 3 is earthe~ the noise ... ""ri,.",H 

action is elect;ronically removed.. that occurs in both the 
playback modes. Since be paralleled for simultaneous 
of aU channe Is in a this allows a single 
on aU oscillators for and to remove the 
during 

To make Dolby Tone distinctive, it is frequency-modulated. Transistor Q801 is 
......... 'w .. ,,' ..... device, functioning as a relaxation oscillati:tif " pin: 3 is earthed, 

is fed from Q800 into C800, cHarges up towards +18 V. When 
emitter voltage of the is reached, the base emitter junction 

De(~on:les low impedance, The interbase resistance is low, and 
the resulting current flow a pulse in R8DS. Transistor 
then reverts to its off 0800 recommences its charging cycle. 
constants are to produce a 30 rosec pulse with a period of 
pulse is applied to multivibrator tithingreslstors R809 and 
frequency by 10% for the pulse duration. 

To avoid the oscillator is with the NRM the frequency 
modulation is removed. In these circumstances pin D is to a voltage of +18 V 

"'PJ'","' ..... u"" C800 cannot charge, and or 80 that Q800 becomes non-conducting. 
..... "" ... "'''' Q80l will not oscillate. 
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The side chain or differenti.al path commences at the output of the filter driver 
Q521 and Q522. Thi.s stage drives the four filters, which split the audio signal 
into four frequency oands. The output from each of these bands passes through 
an independent low-level compressor before being combined to form the noise 
reduction signal which is then re-introduced to the main signal path. Bands 3 
and 4 are both high-pass filters of identical circuit configuration with changed 
component values; only Band 4 is shown above. 

Transistor Q480 is an active high pass fUter, with the components C480 and 
C481, together with R480 and R482, chosen for a cutoff frequency of 9 kHz. 
Transistor Q581 is an emitter follower. Similarly, Q380 forms a 3 kHz high­
pass filter. A rearrangement of capacitors and resistors in a similar circuit 
around Q180 forms an 80 Hz low-pass filter. Tn this filter a field effect transis­
tor is used to raise the input impedance (allowing small value capacitors to be 
used) and the transistor amplifier Q181 is used to provide a low output impedance. 

The band 2 filter provides for a band-pass characteristic from 80 Hz to 3 kHz, 
with an amplitude and phase response which is complementary to that of bands 
1 and 3. This is achieved by subtracting the outputs from band 1 (80 Hz, low 
pass) and band 3 (3 kHz. high pass) from the Wideband i.nput signal. 
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The outputs of bands 1 and 3 are added at the base of Q282 by R287 and R288. and 
then inverted by Q281. The collector current is thus proportional to the outputs of 
bands 1 and 3, but is out of phase. This difference signal is combined with the wide­
band signal by R280, providing the required signal ill the band 80 Hz to 3 kHz, and 
passes to the Band 2 compressor via emitter follower Q283. 

To avoid a dc voltage drop in R280 which would reduce the dynamic range of stage 
Q281, Q280 provides a constant dc current which is equal to the average current 
of Q281; hence, no significant dc current flows in R280. 

10.10 The Compressors 
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The compressors in all four bands are substantially identical, and thus ouly that 
<?f band 1 need be described. The signal from each fil~er enters the compressor 
and under low level signal conditions is passed unattenuated to QI03 and QI04, an 
amplifier with a very high input impedance produced by the field effect transistor 
QI03. Transistor QI05 is an 'emitter follower; the output is taken via RI09 to the 
noise reduction. signals addition stage. The overall signal gain of the compressor 
is precisely set during manufacture by selecting R1l7. 

1 

I , 
1 
I 
I 

The control signal amplifier comprises the amplifier QI07 and phase splitter QI08. 
The audio signal is recti.fied by Dl 02 and DI03, and the resulting dc is smoothed 
in the pre-inteirator R136 and R137 together with Cll O. The pre-integrator output 
passes via QI09 to the final integrator R140 and CI06. The time constants of the 
integrators in bands 1 and 2 are twice those in the higher frequency bands. 

Both pre- and final integrators have non-linear characteristics produced by the 
diodes DI04-DI08. Fast, large changes in signal amplitude are passed quickly, 
whereas small changes are transferred slowly. This dynamic smoothing action 
produces optimum results with respect to modulation effects, low frequency dis­
tortion, and distortion components generated by the control Signal. The circuit 
achieves both fast recovery and low signal distortion; in conventiona.l arrangements 
these two criteria are mutually excluSive. 
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component. 
input-output characteristic, 

compressors produce even-order distortion components 
While this distortion can be reduced 

it can be ShO\'lIl that this 1S 

to the gate termina1. In the Cat. No. 
achieved by taldng the correct proportion of the 

with the de control voltage. 

transistors 

precise 

same time providi.ng low inlpedance tor' smoolh-
by Cl06. Resistors Rl22 and R123 form an nttenuator 

for the of Q103 and QI04, reducing the ac on em itt E'r 
on the base of QI03. 

form a non-linear limiter circuit to prevent 
reduction signal during the compressor 
~"'",C"'''''HO the diodes are non-conducting, but 

the diodes limit the noise reduction to a 
less than 2 
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10.11 Noise Reduction,Signals Addition Stage 
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The outputs from the four compressors are fed to the addition stage via mixing resis­
tors RI09, R209, R309, and R409. Transistor Q530 is an emitter follower providing 
a low output impedance noise reduction signal. 

If the limiting diodes DIDO and DI01 are operative in two or more bands, the transient 
signals from the compressors will combine additively. Under these conditions diodes 
DS31 and D532 conduct, reducing the amplitude of the combined. traIl.sient without any 
further limiting of the noise reduction signal itself. Amplifier Q531 provides an out­
of-phase signal to the lower end of the diodes, to provide correct threshold conditions 
for the diodes and the signa1 levels present at this point. 

The noise. reduction signal appears on pin 8 and is connected to the record mode input 
(pin 7) or playback mode input (pin 9) by a suitable external single pole changeover 
switch. By earthing pin 7 the noise reduction signal is cancelled; the module then 
becomes a linear amplifier. 

The noise reduction action is also, removed by operation of the Dolby Tone oscillator. 
Under normal conditions D530 is reverse-biased by the positive voltage difference 
between the collector of Q531 (+6 V) and the Dolby Tone on-off tine (+15 V on pin 3, 
to which D530 is connected via R536). However, when the Dolby Tone oscillator is 
operated by earthing pin 3, D530 conducts and short-circuits the noise reduction 
signal. This facility is useful during the playback calibration procedure, especially 
in multichannel installations where the Dolby Tone on-off lines may be connected 
together. 

Certain modes of the NRM Tester require that the oscillator should work and also 
that the noise reduction signal should be available. The NRM Tester therefore feeds 
+18 V into pin D in these modes, so that D530 is maintained in the non-conducting 
state even when pin 3 is earthed. 
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6 SCREWS AND WA!5HFI~S 

SECURE COVER TO UNIT 

• 

INPUT TRANSFORMER (12) 

OUTPUT CAPACITOR (C4) 

POWER TRANSFORMER (11) 

A.C. POWER COVE MAY BE 
REMOVED AFTER RELEASING 2 SCREWS 
ON UNDERSIDE OF UNIT. 

SMOOTHING CAPACITOR (Cl ) 
MAY BE CHANGED WITHOUT REMOVAL 
OF RETAINING CLIPS. 

METER BULB MAY BE 
CHANGED THROUGH APERTURE 
IN SIDE OF UNIT. 

.. 

OUTPUT TRANSFORMER (13) 

FROM FRO~H OF UNIT WITHOUT 
PRIOR REMOVAL OF I~HEAFACE 

CHASSIS. MOOEl 361 ONLY 

METHOD OF INTERFACE CHASSIS REMOVAL 

THE INTERFACE CHASSIS AND METER ASSEMBLY CAN BE 
SWUNG OVER AND BACKWARDS TO L CLEAR OF UNIT 
AS SHOWN BY USING THE FOllOWING PROCEDURE: 

1. REMOVE 4 FIXING SCREWS AND WASHERS FROM INTERFACE CH ASSIS. 

2. SLIDE INTERFACE CHASSIS TOWARDS REAR OF UNIT TO EXPOSE METER RETAINER 
AND TO ALLOW PUSHBUTTON SWITCHES TO CLEAR THE FRONT PANel. AFUR REMOVAL OF 
MfTER RETAINER, WITH SCREW AND WASHER, THE INTERFACE CHASSIS AND METER ASSEMBLY 
ARE BOTH FREE. 

(880 ) 

NOISE REDUCTION MODULE CAT. No.22 
REMOVABLE FROM FRONT OF UNIT AS SHOWN. 

ACCESS PLATE MAY BE REMOVED 
AH~R RelEASING 2 CAPTIVE SCREWS, 

GIVING ACCESS TO NOISE REDUCTION 
MOOUlE AND RELAYS . 

GENERAL SERVICING ACCESS - 330 and 360 Series 
Drg.No. AOD 433 

® Dolby l aboratories Inc 1971 
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Cat. No. 22 Noise Reduction Module 
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12.3 

The second type of fault is a partia1, rather than complete, faLlure. While 
thi.s may be more difficult to diagnose than the first type, the failure, as 
before, will usually concern only a single cDmponent. 

The third and most difficult fault is the intermittent one. It may be difficult 
to provoke the fault on the test bench, but it will usually yield to one or more 
of the following factors: heat, cold, humidity, jolts, vibration, or time. 
Usually only a single component will be involved. 

On modules above serial number 2400, an epoxy covering is provided on 
the top printed circuit tracks; tbis greatly diminishes the possibility of 
shorts between the tracks and resistors crossing the tracks. Therefore, 
even though the resistor bodies are themselves well insulated, the 
probability of top track shorts is greater on the non-covered boards 
prior to serial number 2400. This fact should be borne in mind- during 
troubleshooting. 

DC voltages are perhaps the best clue to malflmctions, and at the end of 
this section there is a table showing the principle voltages in the module. 
The circuit diagram (rear of Section 10) indicates the component tolerancef' 
which must ~e used in all cases of component replacement. 

Any fault which involves replaCing a selected component, such as the adjus­
on-test (AOT) resistors, a component i:n the +9 volt regulator, Or any of 
the compressor field effect transistors, is not repairabl e ty the user. These 
components are in general those which determine the Dolby A -type noise 
reduction characteristic, and are set up to a high degree of accuracy at the 
factory using specialized test techniques and apparatus. An attempted user 
repair may compromise the performance of the unit, and all such failures 
should be returned to Dolby Laboratories or one of its distributors for exchange. 

12.4 NRM Test Set Voltage Measurements 

It is possible to identify the defective circuit fairly readily by the use of the 
NRM Test Set even before the module covers are removed. The main ac 
characteristics can be checked by the use of the internal oscillator and 
meter, as well as by the test poi.nts on the rear of the NR M Tester. Simil­
arly, a number of significant dc measurements can oe made using the NRM 
test po mts . 

For the tests, the Cat. No. 22 module should be plugged i.nto toe NRM Tester. 
The Test Extender should be plugged into the 360 Seri.es or other unit supplying 
power, and the cable connector should be plugged into the NRM Tester. In 
the tests, the pin connections and ac and de voltages brought out from the 
Cat. No. 22 module to the test point on the rear of the NRM Tester are given 
in parentheses. 

(202) NRM 



1. In the 24 V Sl, ripple on the l 

supply is checked 1 600 mV ac maximum, 

2. In the 18 V position 
module voltage 

maximum, 100 
uVac 

3. 
. In 

in the NRM Tester to 1. Vac, 
to check the calibration of 

level meters 185 nWb/m). When the DIN 
CHECK button is pressed, from pin A is amplified to 
3.2 V at JFl (corresponding to 320 nWb/m). 

4:. the OUT 1 position of S1, 

5. 

'7 , . 

8. 

9. 

(pin A) is fed into the module 
circuit is checked at ,",,"""" .. "L~ 

2 position of 81, the from 
is into the module input (pin 

circuit is checked at Output 2 (pin 
follows the record noise 

bination 

of the 
into the line amplifier 

com-

module 
and the 

module oscillator 
the main .... path 

ampllHer lS checked (pins 
1.9 - 2. 1 V ac, 8 - 10 V de). 

In this position, 
attenuated to 2 
LAW 2 tests, 
the input of 
for 1 

switch 51 is set at 
·the module 

and 50 mV 



10. 

11. 

A. 
B. 
C. 

RECORD position 
8 connected 
A) is 

12.5 

- 18 mV 6 - 8 V 
55 - mVac. 6 8 V 
67 - 77 mVac, 6 8 V dc. 

reduction signal 
A) is 

(pin 10). The output of 
4:, 4.8 5.2 mV, 0 V i. e. 

12. 

11 above), 

12.5 

Once 
12.4 

(2 

NRM Tester can 
top and OOl:tOJm 

a 
and fed into the lUVULU 

is at Output 2 
o V de; L e. 9. 5. 10. 5 dB 

used on its side for 
NRM. 

4, 
in test 

access 

NRM 
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12.7 

Voltage Tables 

1. Power Supply Voltages 

Note: 1. Pin number are circled. 
2. dc voltage tolerance ± 0.5 V except where stated. 

Measuring point Testpad/Pin No. de 'wltage max ac (rms) 

Incoming rough supply @ 24 (±4) 600 mV 

+18 v line @ 18 400 uV 

+10 v line 15 10.2 -

+9.1 v line 84 9.1 -

+3.2 v line 37 3.2 -

+3.8 v:i...'le 18 3.8 -

2. Main signal path 

Note: Collector designated c, emitter designated e . 

..-------
Measuring point Testpad/Pin No. de voltage ac voltage with 

Cat. No. 35 

Q503 e 34 9.6 Out 1 290-310 mV 

Q522 c 33 8.1 Out 1 290-310 mV 

Q542 62 10.0 Out 1 480-520 mV 

Q581 c 63 10.5 Out 1 1.8-1.9 v 

Q700 e 16 1.4 Line Amp 290-310 mV 

Line Amp Output @or@ 9.0 Line Amp L 9-2. 1 v 

(204/1) NRM 



3. Noise Reduction Path 

Measuring point Testpad/Pin No. de voltage ::tc voltage with 
Cat. No. 35 

Q182 e 78 10.5 

Q283 e ;)1 6.8 

Q282 e 52 10.0 
Q381 e 32 10.2 

Q481 e 14 10.2 

Q100 e 76 5. 9 (1) 

Q200 e 49 5. 9 (1) 
Q300 e 30 5.9 (1) 
Q400 e 12 5. 9 (1) 

Q105 e ~ 6.8 rain 16-18 mV 

Q205 e 6.8 Law 1 55-65 mV 
Q305 e © 6.8 Law 2 67-77 mV 

Q405 e ® 6.8 
QI08 c 69 14.3 
Q208 c 42 14.3 
Q308 c 23 14.3 
Q408 c 5 14.3 

QI09 e 65 3. 2 (2) 
Q209 e 38 3.2 (2) 

Q309 e 19 3.2 (2) 
Q409 e 2 3. 2 (2) 

QI06 e 70 1.0 
Q206 e 43 1.0 

Q306 e 24 1,0 
Q406 e 6 1.0 
C106/R140 Gain 75 3.1 

Law 1 75 3.5 
Law 2 75 3.7 

C206/R240 Gain 48 3.1 
Law 1 48 3.5 
Law 2 48 3.7 

C305/R340 Gain 29 3.1 
Law 1 29 3.5 
Law 2 29 3.7 

C406/R440 Gain 11 3.1 
Law 1 11 3.'5 
Law 2 11 3. 7 

Q530 e 59 6.6 
Q531 c 60 3.0 

Note: (1) 
(2) 

Prior to Serial No. 1500, tolerance is ±2 v 
High input impedance voltmeter must be used 

NRM 



4. Oscillator and Logic 

Measurlng polnt 

Q803 e 
e 

e 

D.T. 

D.T. 

Q807 c 

Q807 c 

NR 

NR 

(205/1) 

12.9 

No. 

86 

eD 

eD 

87 

® 

® 

de voltage 

6 .. 8 
3.6 

3.0 

13.5 ±2 

0 

17.9 

1.7 

13.5+2 

18 

Notes 

pressed, 
35 modes 

Normal operation to 
installation. 

T. button pressed, 
or Cat. 35 modes 

'Noise ' , 

Installati.on Play mode 
or all Cat. 35 modes 
except 'Dolby Tone!. 

35 'Dolby Tone' 
Installation 
Mode or Cat. 

and 

. 35, except 
Tone'mode. 

NRM 
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DOLBY BORATOR' INC 

A-TYPE REDUCTION 

ERA TING INSTRU 

NRM Test Set, Cat. No. 35 

NRM r, No.35A 

Test No. 

The NRM Test Set comprises the Noise Reduction te Tester 
Test (Cat. No. 35A) and the Test Extender . No. 35B). 

is designed to test a LL major functions the ::\loise Module 
which 

meters 
(Cat. ::\'0. the the rough d. c. 

1. 

4. 

5. 

6. 

7 

ra accuracy of level 
in I.e is insta I 

ing instructions are on the 
More detaiLed instructions and exp 

Cat. 22 to be tested. 
by 

remova cover p 

P 
JFlon 
and 
s 

module into 

ie connector 
NRM 

comp lete Ly se U­
switch on 

In this mode 

connector on the NRM 

connector which the 

r connector 
power to the NRM r 

a return 
purposes. 

operation of the NRM Tester, set 
rear of the to the lnte rna l 

l used in various tests is 
in module. 

test the various circuit ctions rotate switch 
progressive ly 

HESSOR, and 
ing at GAIN, 

731 Sansome Street 
San Francisco CA 94111 

(415) 392-0300 
Telex 34409 

, beginning at 24V • Stop at 
switch S2 a It posit 

compressor tes,ts, 

346 Road 
London SW99AP 

01-7201111 
Telex919109 



13.3 

proceed with switching S1 clockwise. The meter should read 
TEST (or the green LED should be on) in aU positions except 
NOISE. The two noise positions should provide meter readings 
in the band marked NOISE (in this case, the green LED also 
should be on). 

NOTE: Latest models of the Cat. No. 35 usC' an LED display in 
place of the meter, providing greater reliability and improved 
accuracy. All tests are satisfactory if the green LED is on; the 
red LED indicates a fault condition. The yellow LED shows a 
condition analogous to the meter pointer being exactly on the 
tolerance limits, and shows that the module almost certainly can 
be used with satisfactory results, but should be returned for over­
haul as soon as practicaL Note that if the amber LED is on for 
all tests (equivalent to all test results being marginal), this 
probably signifies a low or high Dolby test tone oscillator and no 
m;:l1function in the Dolby circuit itself. The green LED covers a 
range ~O. 5 dB about the desired value, and the yellow LED covers 
a further ,:0.5 dB. The black area on the meter version also 
indicated a -=:0. 5 dB range about nominal value. 

Testing of Meters 

1. To check the calibration of LeveL setting meters, set switch S1 to 
O~C position. 360 Series meters or other meters associated with 
the module should read 185 nWb/m (DoLby Level). 

2. On 360 Series units the calibration of the DIN mark on the meter 
can be checked by pressing the DIN CHECK button (OSC position 
of S1) on the NRM Tester. The 360 Series meter should be read 
from directly in front; parallax should not be corrected for when 
making DIN readings. 

Details of Tests 

In the tests, the pin connections and a. c. and d. c. voltages brought out from 
the Cat. No. 22 module to the test point on the rear of the NRM Tester are 
given in parentheses. 

1. In the 24V position of S1, the ripple on the income rough d. c. 
supply is checked (pin 15, 600 mV a. c. maximum, 20-28V d, c.). 

2. In the 18V pOSition of SI, the ripple and noise on the output of the 
module voltage regulator are checked (pin 13, 400 uV a. c. maximum, 
17. 7 - 18. 5V d. c. ). 

3. In the OSC position of S1, the output of the module oscillator is 
checked (pin A I 290- 31 0 mV a. c., OV d. c.). In this position the 



4. In the OUT 

6. 

7. 

8. 

9, 

is 

circu i,t is "u."""",,,, 

which 
point. 

OVd.c.). 

In OUT 2 

s L circuit is 
OV d. c. ) which 

In 

the comp ressor tests I 

A. 

B. 

l 16 - ]8 

LAW 1,55- 63 

the 

in 4, m V a. c. , 
reduction s 

the 
and 

2. 1 V a. c. , 

81 is set at In 

ly) : 

a. c., 6 8V c. 

a. c. , 6 8V d. c. 

C. LAW 2, 67 77 mV 3. c. , 6 - BV c. 



10. 

5 

pos ition of 81, the module is 
(p in 8 connected to pin 7) f and a 

oscUlator (pin A) is attenuated to 3 mV 
(pin 10). The output of the 

15-17 mV a. c. I OV d. c.). 

11. OUT position of Sl, the noise reduction s 
from the module oscillator (pin A) is a~,,~:;;Uu. 

into the module input (pin 10). 
is at Output 2 (pin 4, 4.8-5.2 mV a. c .• 

i.e. 9.5-10.5 dB lower than in test 10 above), 
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