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SECTION 1
INTRODUCTION

About the Dolby CP500

Dolby Laboratories has continuously established new benchmarks for motion
picture sound. The CP500 Digital Cinema Processor maintains that tradition, setting
new standards for performance, value, flexibility, and convenience. Entirely self-
contained, the CP500 provides both Dolby Digital and Dolby analog processing

built in. An easy-to-read LCD screen and uncomplicated front panel soft keys
makes it easy to install, operate, and maintain. Software that can be readily
programmed, controls any existing or future format. Built-in test instrumentation
that includes a real time analyzer make the CP500 easier to align and calibrate than
conventional processors. No external PC is required for setup. Once aligned,
calibration settings can be password protected to prevent mis-adjustment.

Built-in diagnostic software enables theater staff to verify performance of the
complete theater sound system. Calibration settings for a given theater can be
stored on a PC, and should the need ever arise, they can be transferred directly to
another CP500 or other modules, thereby reducinginoinating the need for

further calibration after repairs. As improvements to the CP500 digital control and
processing software are developed, the latest revisions can be downloaded from a
PC to the CP500 hardware. Moreover, updates to the audio coding used for Dolby
Digital soundtracks, which are included from time to time on Dolby Digital release
prints, download automatically into the CP500 the first time such a print is played in
the cinema.

Options available for the CP500 include internal Linkwitz-Riley crossover networks
(Cat. No. 683) for bi-amplified screen speakers, and 6 channel A/D converter (Cat.
No. 685) for use with Dolby models DA10 or DA20 processors, 70mm magnetic
systems, or other cinema sound systems.

Hardware Configurations Available

The CP500 is available in four versions:

CP500-D

« Dolby Digital decoding capability
+ Dolby A-type and SR analog soundtrack decoding capability

CP500-D/300

+ Primarily used in preview theaters and studios
+ Dolby A-type and SR analog soundtrack decoding capability
« Dolby Digital decoding capability
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CP500-SR

+ Dolby A-type and SR analog soundtrack decoding capability
« Upgradable to Dolby Digital decoding by means of plug-in circuit cards

CP500-70

« Dolby Digital decoding capability

+ Dolby A-type and SR analog soundtrack decoding capability

« 70mm magnetic soundtrack capability (includes a 6 channel A/D module
and 4 additional channels of Dolby A-Type noise reduction for use with
an external magnetic pre-amp); can play Formats 42 and 43

Any CP500 configuration also interfaces readily with otiker Sound equipment.

About This Manual

This manual is intended to be used by individuals who are qualified in the area of
cinema sound equipment installation and serVibe.basic day-to-day operation of
the CP500 is covered in tlidP500 Users' Manual Dolby part number 91372.

This installation and alignment manual covers the procedures necessary to ensure
that the theater sound system is accurately aligned to standards that have been
established by Dolby Laboratories. Following these procedures will ensure that the
theater sound system waltcurately reproduce the soundtrack as the director and
sound mixers intended.

The Dolby CP500 is the central element of the theater sound sy$temrojector,
the Dolby Processor, the power amplifiers and the loudspeakers, as well as the
auditorium itself, must all be considered when aligning the system for optimum
performance.

The system alignment procedure is divided into two parts. The B-chain alignment
includes the equalization, loudspeaker crossover, and output level adjustments, in
addition to the regulation of miscellaneous functions, such as fade-out time
adjustment. The A-chain alignment involves adjustments made to the projector
soundhead optics, solar cell, and optical preamplifier card.
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Specifications

Construction
Rack-mount chassis frame construction with plug-in modules accessible behind hinged front
panel.

Signal Connections
a. Standard 9 pin D-type connectors for Mic., Optical 1, Optical 2, Serial Data, and Motor Start
signals.

b. Standard 25 pin female D-type connectors for Digital Readers 1 and 2, Accessory Unit,
Automation connections, and 6 Channel Analog Inputs.

c. RCA type phono jacks for Non-sync 1 and 2.

d. Phoenix screw terminal connectors for processor outputs, bypass power, and remote control
connections.

Signal Inputs
a. 6 Channel: Six analog inputs for use with external magnetic preamplifier or external
processor, 300 mV operating level. (Requires optional Cat. No. 685.)

b. Optical: Two pairs of balanced inputs for two projectors with stereo solar cells (available from
Dolby Laboratories mounted on brackets for most projector types). Inputs compatible with LED
illuminated reverse-scan analog readers.

c. Non-sync: Two stereo inputs for non-sync sources. 50 kOhm input impedance, 50 mV to 2.5 V
sensitivity. 2:4 decoder may be used to decode Dolby Surround program sources.

d. Microphone: One balanced input for B-chain equalization P.A. mic. or multiplexer and one
unbalanced input for house announcement mic.

e. Dolby Digital Film Reader (CP500-D): Two inputs for connection to penthouse or inboard
readers.

Signal Outputs

47 ohms output impedance will drive any load greater than 600 ohms. Maximum output level, +20
dBu. Typical operating level, -10 dBu.

Operating levels from 25 mV to 0.7 V may be accommodated.

Output For Hearing-impaired System
Center-weighted sum of L, R, C for connection to auxiliary system for the hearing impaired.
Output impedance is 47 ohms with a fixed output level of 200 mV.

Optical Preamplifier
A Cat. No. 661 Optical Preamplifieceepts signals from two projectors with stereo solar cells.
Gain and slit loss adjustments are digitally controlled.

Noise Reduction

Two channels of Dolby A-type noise reduction and two channels of Dolby SR are provided as
standard. Up to six channels of A-type (CP500-70) and two additional channels of studio SR
(CP500-300) can be accommodated.

Four Channel Decoder
Cat. No. 675A DSP Module decodes left, center, right, and surround channels from the two optical
tracks on Dolby analog optical prints. Adjustable delay to optimize front to surround separation.
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Loudspeaker Equalization
L,C,R: 27 band digital 1/3 octave EQ; digitally controlled bass and treble

LRg digital 9-band, full octave EQ
SW: Digital parametric EQ with 12dB cut capability

Remote Connections

Connections for up to two Dolby Cat. No. 689 remote fader, format selectors and/or Cat. No. 734
fader-only remotes are provided. A provision is also made for a temporary auditorium fader
consisting of a 100k potentiometer.

Automation

Direct mode allows eight contact closures to ground for selecting formats.

Sequential mode allows a single contact closure to ground for sequencing pre-programmed
formats.

Distortion
Typically 0.05% in Dolby SR mode (Format 05, with output operating level set to -10 dBu and
input 10dB over Dolby level ).

Dynamic Range
Typically 92 dB with fader set to 7.0.

Dimensions

Four units high rack mount chassis. Standard 178 mm high by 493 mm wide faceplate (7 x 9").
Maximum projection behind mounting surface is 360 mm (14.17"). Maximum projection in front
of mounting plate is 32 mm (1.23").

Weight
11.7 kgs (26 Ib.) Max.

Power Requirements
100 - 240 VAC, 50-60 Hz Auto Sensing. 2 A max. input current. Single phase. 120 Watts max.

Fuse Requirements
Single 1 1/4" or 5 X 20 mm slow blow fuse according to local safety requirements.

Operating Conditions
0 - 400C, 20-80 % humidity, non-condensing.
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Regulatory Notices

FCC

This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance with this instruction manual, may cause harmful interference to radio

communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his or her own
expense.

UL

The CP500 is UL listed. This installation manual is for use by qualified personnel only. To avoid
electric shock do not open the unit or perform any servicing unless you are qualified to do so.

WARNING: Check that the correct fuse has been installed. To reduce the risk of fire, replace the
fuse only with the same type and rating.

FUSE - 2 Amp, time-lag (T2A), 20 mm long, 250 Volt
Dolby part no. 56027

The ground terminal of the power plug is connected directly to the chassis of the unit. For
continued protection against electric shock, a three-pin, correctly wired and earthed power outlet
must be used. Do not use a ground-lifting adapter and never cut the ground pin on the three-prong

plug.

UK

A WARNING: THIS APPARATUS MUST BE EARTHED.

As the colours of the cores in the mains lead may not correspond with the coloured markings
identifying the terminals in your plug, proceed as follows:

* The core that is coloured green and yellow must be connected to the terminal in
the plug that is marked with the letter E or by the earth syé)or coloured
green or green and yellow.

* The core that is coloured blue must be connected to the terminal that is marked
with the letter N or coloured black.

* The core that is coloured brown must be connected to the terminal that is marked
with the letter L or coloured red.

IEC

This unit complies with the EMC requirements of EN50081-1 and EN 50082-1 when installed in
an E2 environment in accordance with this manual.



IMPORTANT SAFETY NOTICE
This unit complies with the safety standard IEC65. To ensure safe operation and to guard
against potential shock hazard or risk of fire, the followmgst be observed:
o Ifthe unit has @oltage selectorensure that it is set to the correct mains voltage forsuapply. If there is no voltage
selector, ensure that your supply is in the correct range for the input requirement of the unit

o Ensurdusesfitted are thecorrect rating and type as marked on the unit.
0 The unitmust be earthedby connecting to a correctly wired aedrthed power outlet.
0 Thepower cord supplied with this unit must be wired as follows:

Live—Brown Neutral—Blue Earth—Green/Yellow

IMPORTANT — NOTE DE SECURITE

Ce materiel est conforme a la norme IEC65. Pour vous assurer d'un fonctionnement sans danger et de prévenir
tout choc électrique ou tout risque d'incendie, veillez a observer les recommandations suivantes.
0 Le selecteur de tension doit étre placé sur la valeur correspondante a votre alimentation réseau. @
o0 Les fusibles doivent correspondre a la valeur indiquée sur le materiel.
0 Le materiel doit étre correctement relié a la terre.
o Le cordon secteur livré avec le materiel doit étre cablé de la maniére suivante:

Phase—Brun Neutre—Bleu Terre—Vert/Jaune

WICHTIGER SICHERHEITSHINWEIS

Dieses Gerat entspricht der Sicherheitsnorm IEC65. Fur das sichere Funktionieren des Gerates und zur
Unfallverhuitung (elektrischer Schlag, Feuer) sind die folgenden Regeln unbedingt einzuhalten:
o Der Spannungswahler muf3 auf Ihre Netzspannung eingestellt sein. @
o Die Sicherungen mussen in Typ und Stromwert mit den Angaben auf dem Geréat Uibereinstimmen.
o Die Erdung des Gerates muR lber eine geerdete Steckdose gewabhrleistet sein.
o Das mitgelieferte Netzkabel muR3 wie folgt verdrahtet werden:

Phase—braun Nulleiter—blau Erde—aqriin/gelb

NORME DI SICUREZZA — IMPORTANTE
Questa apparecchiatura € stata costruita in accordo alle norme di sicurezza IEC 65. Per una perfetta
sicurezza ed al fine di evitare eventuali rischi di scossa élettrica o d'incendio vanno osservate le
seguenti misure di sicurezza: @
0 Assicurarsi che il selettore di cambio tensione sia posizionato sul valore corretto.
0 Assicurarsi che la portata ed il tipo di fusibili siano quelli prescritti dalla casa costruttrice.
0 L'apparecchiatura deve avere un collegamento di messa a terra ben eseguito; anche la connessione rete deve
avere un collegamento a terra.

o Il cavo di alimentazione a corredo dell'apparecchiatura deve essere collegato come segue:

Filo tensione—Marrone Neutro—Blu Massa—Verde/Giallo

AVISO IMPORTANTE DE SEGURIDAD

Esta unidad cumple con la norma de seguridad IEC65. Para asegurarse un funcionamiento
seguro y prevenir cualquier posible peligro de descarga o riesgo de incendio, se han de observar @
las siguientes precauciones:
0 Asegurese que el selector de tension esté ajustado a la tension correcta para su alimentacion.
o0 Asegurese que los fusibles colocados son del tipo y valor correctos, tal como se marca en la unidad.
o0 Launidad debe ser puesta a tierra, conectandola a un conector de red correctamente cableado y puesto a tierra.
0 El cable de red suministrado con esta unidad, debe ser cableado como sigue:

Vivo—Marrén Neutro—Azul Tierra—Verde/Amarillo

VIKTIGA SAKERHETSATGARDER!

Denna enhet uppfyller sékerhetsstandard IEC65. For att garantera sakerheten och gardera mot
eventuell elchock eller brandrisk, méste foljande observeras:
Kontrollera att spanningsvaljaren &r instélld pa korrekt natspanning.
0 Konrollera att sakringarna &r av ratt typ och for ratt stromstyrka s& som anvisningarna pa enheten foreskriver.
0 Enheten méste vara jordad genom anslutning till ett korrekt kopplat och jordat el-uttag.
o El-sladden som medféljer denna enhet maste kopplas enligt foljande:

Fas—Brun Neutral—BI& Jord—Gron/Gul

o

BELANGRIJK VEILIGHEIDS-VOORSCHRIFT:
Deze unit voldoet aan de IEC65ligheids-standaards. Voor een veilig gebruik en om het gevaar van electrische
schokken en het risico van brand te vermijden, dienen de volgende regels in acht te worden genomen:
Controleer of de spanningscaroussel op het juiste Voltage staat. @

o

0 Gebruik alleen zekeringen van de aangegeven typen en waarden.

0 Aansluiting van de unit alleen aan een geaarde wandcontactdoos.

o De netkabel die met de unit wordt geleverd, moet als volgt worden aangesloten:
Fase—Bruin Nul—Blauw Aarde—Groen/Geel



SECTION 2
EQUIPMENT REQUIRED

The following equipment is required for proper installation and alignment of the
CP500 Digital Cinema Processor.

+ Dual-trace ostloscope with X-Y facilities (minimum bandwidth 20 MHz, 50
MHz recommended).

« Calibrated microphone (preferably multiple microphones and a multiplexer).

« Sound pressure level meter with slow time-constant and C weighting scale.

« Voltmeter for measuring the exciter lamp power supply.

« Test Films, available from Dolby Laboratories or equipment dedieyares 2-1
through 2-3. We recommend that you make loops of these test films, long

enough to go through the entire projector film path so that azimuth and lateral
film position adjustments can be maatkurately.

oocooobo0oooouo0oooo

Cat. No. 69T

Dolby Tone Test Film

Format 01, Mono
Dolby Laboratoriss Inc.

Figure 2 - 1. Dolby Tone — Cat. No. 69T.
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00 Dolby
Cat. No. 69P

Pink Noise Test Film

Dolby Laboratories Inc.
o

1 Direction

DEDDDDGGGDDDDDED|

Figure 2 - 2. Pink Noise — Cat. No. 69P.

0oo0o0000000000000

gooo0o000000000000

Figure 2 - 3. 1kHz, Crosstalk/Cell Alignment — Cat. No. 97.



2-2
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P35-BT 35mm

Buzz Track

" 862 SCARSDALE AVENUE, SCARSDALE, NY

|DDDDDDDQDBDDDBDD'

Figure 2 - 4. SMPTE Buzz Track.
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D[]DOLBY
LABORATORIES INC.

100 Potrero Avenue San Francisco, CA 94103
Wootton Bassett, Wiltshire SN48Q.J England
DIRECTION

CAT. 151B te—————

|OOOOOOOOOOODODDO|

Figure 2 - 5. Stereo Optical Surround Level — Cat. No. 151B.
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Cat. No. 566
Illum. Uniformity
Test Film

Dolby Laboratories Inc.

< Direction

Figure 2 - 6. lllumination Uniformity — Cat. No. 566.

JIFFY
TEST FILM

Cat. No. 251 SR-D—A subjective film for testing theatre sound

RECORDED IN

| DOasy

\ Running Time: 6 minutes |
Picture format:  1.85:1 widescreen or

2.35:1 anamorphic
Sound formats:

10 05

Figure 2 - 7. “Jiffy” Test Film — Cat. No. 251 SR/Digital.

Additional test films used during Dolby Digital system installation:

« Cat. No. 1010 Sync Test
« Cat. No. 1011 Channel ID
« Cat. No. 1012 Dolby Level
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SECTION 3
INSTALLATION AND JUMPERS

Do NOT connect the CP500 to mains power until all connections have been made
and all jumpers have been checked or set.

If air-conditioning noise is audible in the theater, arrange for lubrication of the
motor, fan bearings, adjustment of belts and drives, and cleaning of filters to reduce
the ambient noise to a minimum. If the air-conditioning cannot be repaired switch it
off while the CP500 is being aligned.

Replacing an Existing Sound System

If the CP500 replaces an existing cinema sound system, play a typidadfbre

you remove the old system so you will have a benchmark for comparison to the new
system. It can also serve as a check of the positioning of the exciter lamp, the
focusing of the soundtrack lens, and the condition of the solar cell.

3.1.1 Before playing the film:

* Verify that the existing power amplifiers are in good working order.

* Verify that the existing speakers are in good working order, and that
there is no loose or missing hardware, structural parts, or damaged
drivers in the enclosures.

» Verify that all wiring is present and properly connected and that
crossovers are operating and are correctly adjusted.

* Check the polarity of the speaker connections.

» Verify that there are adequate earth (ground) connections.

» Verify that radio interference problems are adequately resolved.

3.1.2 While playing the film:

While you run the film, listen carefully in various parts of the theater for audio
system problems:

e Hum.

* Noise, clicks, pops.

» Distorted sound.

* Poor tonal balance (lack of high-frequency or bass content).

These problems must be resolved before you can proceed with the new installation.
3.1.3 Disconnect the old system
» Disconnect power from the existing cinema sound equipment.

» Disconnect all cabling from the existing sound processor. Leave the
cables connected to the power amplifiers, booth monitor, etc.
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Mount the CP500

To avoid heat problems, do not mount the Dolby CRBDGediately above or

below the power amplifiers. Locate the power amplifiers away from the CP500 to
avoid hum pickup problems. Always leave a 1U (43 mm, 1.75") space above and
below the CP500 to provide adequate ventilation. Install an air guide or baffle to
deflect hot air from equipment below the CP500.

To ensure good ground contact, install star washers on all or at least one rack
mounting screw per piece of equipmerigUre 3-1). This will also aid in the
prevention of electrical noise problems.

ADD STAR WASHER
RACK

- \
CINEMA

PROCESSOR

Figure 3 - 1. Install star washers to rack mounting screws.

Proper shielding and termination of cables and cable assemblies are also very
important. Be sure to follow the methods shown in the wiring diagrams.

If you are installing a Dolby Cat. NG00 Digital Soundtrack Reader, refer to its
installation manual for mounting and alignment.

Connect the CP500

Refer to the appropriate fold-out page the end of this sectipshowing
connections to the various CP500 model configurations.

Make output signal connections by inserting stripped and tinned leads into the
supplied cable connectors and tightening each lead in place by means of the integral
set screw. The cable connectors are then plugged into place at the corresponding
locations shown on the fold-out wiring diagram. Shields must be connected as
shown in the fold out page to avoid radio frequency interference.

NOTE: Follow all local codes and regulations covering electrical witing.recommended that conduit be
used for wiring runs.

Green plastic connector shells have been included in your installation kit for use in countries which are
governed by the EMC directive$he shellanust be used as noted on the fold-out pages.
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3.3.1 Connect Motor Start Relays  (Models cP500-D, and -70)

For two-projector installations, motor start relays are required for projector
changeover. Digital data on the soundtrack is read in advance of the picture,
therefore an advanced changeover signal is requieed\fpendix Q. Projector
motor start contact closures provide this signal to the CR&@I@ted contact
closures from mechanical or opto-isolated relays wired across projector motors
must be used. Refer to thestallation Wiring Power and Controkdiagram at the
end of this section.

Signal levels:

Motor Start Less than 1 Vdc with respect to signal ground.
Motor Off:  Greater than 3.5Vdc, less than 18Vvdc.

Refer to the unit connections fold-out diagram for detkilsated at the end of this
manua). For single projector installations, a prewire connector is supplied.

3.3.2 Connect Remote Controls

The CP500 is equipped for use with three types of remote controls: the Cat. No.
689, and Cat. No. 734, which are offered by Dolby Laboratories, and an auditorium
fader, which can be made from parts purchased at an any electronics store.

TheCat. No. 689 CP500 Remote Contraluplicates the front panel format
selection, fader, and mute controls of the CP500.

TheCat. No. 734 CP500 Remote Fadaonsists of a shaft encoder with LEDs to
indicate the fader setting.

Theauditorium fader is a 100k linear pot wired as a variable resistor, with
minimum resistance corresponding to fader 10.

Details on how to connect any of these remotes to the CP500 are shown in the
Installation Wiring Power and Controkdrawing located at the end of this section.



3.3.3 Connection of Solar Cell Boards

In contrast to traditional solar cells, the Cat. No. 655 and other solar cell circuit
boards used by several projector manufacturers are active devices with their own
power supply. Some care needs to be given to the wiring between the board and the
CP500 in order to avoid grounding problems and to prdmdaunity to RF

interference. In principle, this means separating the audio ground connections and
the RF shielding screen connections.

The 0OV point (audio ground) must be connected from the basement reader card to
the CP500 by a separate wire (or wires) along with the audio signal wires. The

cable shield (screen) must be kept separate from the audio ground connections. It
must be connected only to the chassis or enclosure of the equipment at each end.

The following diagramsKigures 3-2 and 3-8show two connectors on the board.

The three pin connector, J1 is used for the power supply. The signal output
connector J2 provides six output pins; two each for the "balanced" left and right cell
outputs, and two OV audio ground connections.

NOTE: The following tables show the Right channel appearing on pins 1, 2, and 3 of the 6-pin connector J2.
The physical orientation of the board mounting in the projector and the orientation of the connector body
mounting on the board affect which channel appears on which pins of the conBedarare that pin

allocations for the channels will vary depending on mounting arrangements of the board and

connector. The J2 connector pin solder hole with a square outline is pin 1.

J2 Pin Number Signal OR: J2 Pin Number Signal
1 Right + 1 Left -
2 Signal Ground 2 Signal Ground
3 Right — 3 Left +
4 Left + 4 Right -
5 Signal Ground 5 Signal Ground
6 Left — 6 Right +

There must be a connection between the ground pins at the Cat. No. 655 solar cell
circuit board and the audio common in the CP500. This connectiomotusse

the shield of the optical input cable, otherwise RF energy can be imposed on the
CP500 ground system.

Pin numbers 6 and 9 of each 9-pin D connector ("Projector”) on the CP500 allow
these connections to be made. The wire that connects either of these pins to the
Cat. No. 655 audio ground should pass inside the same shield as the optical input
cables and not connect with the shield at any point.



J2
> 1 Right
> S Ot
+ Cinema Processor
R 5
out — T o . .
Gnd O
T e o m— (-7
4
- SO
> Gnd J; 4 Left
[~ out +
# : 6
Qut —
Gnd
oD%
* Ground Wire on J2 Pin 2 is Optional Gnd J7
* Ground Wire on J2 Pin 5 is Required
Chassis Ground
+Vdld a1
«—O
Gnd
<O
—Vee

Figure 3 - 2. Wiring using two 3-wire shielded (screened) cables.

J2
> — 1 Right
[/ D Qut + .
i Cinema Processor
b 3
out — T .
Gnd O
PSR s A s g
g i vie
> - Gnd , Left ( ) [ } O 03
Qut + 7
L ¢ O 02
8 * [ ] OB,
Qut — - {1
Gnd o )
Sx
* Ground Wire on J2 Pin 2 is Optional ond $
* Ground Wire on J2 Pin 5 is Required
Chassis Ground
+Vdd i
O
Gnd
—O

—Vee

Figure 3 - 3. Wiring using one 5 or 6-wire shielded (screened) cable.
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Check and Set Jumpers

Next, check the following jumpers located on each circuit Céind.factory settings
for each jumper are shown in [brackets].

Cat. No. 661 Optical Pre-amplifier Card (Analog Soundtracks)

4 PROJECTOR 1 <——# PROJECTOR 2
S) Edo [—
32 [
L
POWER-UP PROJECTOR [
SELECT JUMPER [
)
e |
—
o]
PPPPP
[
JR——
e
R
L
[ —

CAT.NO. 661

Figure 3 - 4. Cat. No. 661.

J2 Power-up Projector Selec{Wake-up state) [P1]
This jumper determines which projector is selected when power is first
applied to the CP508Vhen J2 is set to “P1”, Projector 1 is selected at
power upWhen J2 is set to “P2”, Projector 2 is selected at poweF hugp.
jumper is set to "P1" at the factory.

Cat. No. 681 Analog Switch Card

PHANTOM MIC POWER w ~~~~~
FOREQMIC  i{___p

OFF N a0 oW
J3

CAT.NO. 681

Figure 3 - 5. Cat. No. 681.

J3 Equalization Microphone Phantom Powe{OFF]
This jumper enables a phantom power source for theater equalization
microphones which require phantom power to opek&fteen the jumper is
set to the “ON” position, phantom power (15V) is supplied to the EQ
microphone jack and the rear panel microphone connector.
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Cat. No. 682 Analog Output Card

e

BYPASS
CROSSOVER

NO
J901 1
[*]

YES

= Domoomong

BYPASS
OUTPUT LEVEL

—>
K=

HI <— LO
ogg
J902

NO
)
4 [
v
YES

NO
'

ngi

YES

Set these jumpers
to "YES" if optional
Cat.No. 683 crossover
card is installed.
LEFT
CROSSOVER

CENTER

CROSSOVER CROSSOVER

W
5 i
YES

RIGHT

1

with
Cat.No. 683

BYPASS
LF BALANCE
installed

LEFT SURROUND

ﬁ z
ACTIVE —» [ 50Hz
o RIGHT SURROUND
odni HIGH PASS FILTER
Ve PN % ZHo0L | FREQUENCY SELECTOR
OO T

OO0

CAT. NO. 682

Figure 3 - 6. Cat. No. 682.

Crossover Select Jumper§NO]

J3
J4
J5

Joo1

J900

J902

J2

Left Channel
Center Channel
Right Channel

Bypass Audio Channel

These jumpers route the designated signals through an optional Cat. No. 683
crossover cardf the Cat. No. 683 card is installed, these jumpers should be
set to the “YES” positionf the optional Cat. No. 683 is not presehgse
jumpers should be set to the “NO” position. The jumpers are set to the “NO”
position at the factory.

NOTE: If bypass audio is routed to the optional Cat. No. 683 crossover card, the bypass portion of the
crossover circuitry must be functioning in order to produce a bypass audio output.

Bypass Calibration

This jumper inserts a calibrated pink noise signal into the bypass system for
level and (optional) crossover adjustments. The calibration signal is enabled
when the jumper is in the “BCAL” position and is disabled otherwise.

NOTE: It is important to move the jumper to the disabled position after calibration is complete so that
the bypass signal path remains completely isolated from any possible erroneous signals in the signal
path.

Bypass Channel Output Level Sele¢LO]

This jumper, along with the bypass gain adjustment potentiometer (RV901),
adjusts the level of the bypass chaniBk jumper provides a “coarse” gain
setting and the potentiometer provides a “fine” gain adjustriiéet."HI”

jumper position can be used to produce a higher output level range on the
bypass channerlhis jumper is factory set to the “LO” position.

NOTE: If Cat. No. 683 Crossover card is installed, the preferrgshgdor this jumper is HI.

L and R Surround High-Pass Filter Frequency Seledt0Hz]

This header sets filter circuits to the indicated high-pass frequsigrals

below this frequency are attenuated in order to prevent distortion or damage to
surround speakers that are unable to handle extreme low frequency energy.

NOTE: The function of the Bypass Output Level control changes to Bypass Low Frequency
Balance Control if a Cat No. 683 Crossover Card is installed.




Cat. No. 683 Crossover Card (Optional)

e E
o}
BYPASS
CROSSOVER FREQUENCY o
SETTING HEADERS § old [ —
H
Freq setting for large
horn is shown. n
lert E| 2
HE —
of 2 [
CENTER §| 3 LEFT SURROUND
gl @ RIGHT SURROUND
° BASS SPEAKER |
CROSSOVER FREQ
o ¢ SELECTOR [
RIGHT &| g
HI ACTIVE /
3 =
P
HEE
CAT. NO. 683

Figure 3 - 7. Cat. No. 683 — Crossover Frequency Setting Headers.

Crossover Frequency Setting Headers- Screen Channels

RN102
RN202
RN302
RN600

Left Channel

Center Channel

Right Channel

Bypass

These headers select the desired crossover frequ@rdarge horns, the
correct setting is usually 500 Hzor small horns, 800 Hz is usually
correct.Check the loudspeaker manufacturer’s specifications for details.
Be sure to select the same Bypass crossover frequency header as the
screen channels use. The headers are shipped with each card.

NOTE: Custom settings are possible. $ependix B, Cat. No. 683

r° E
BYPASS CHANNEL
HIGH FREQUENCY GAIN
HI<— LO
oled
BYPASS LEVEL
DELAY 600 —
J100 I LEFT
[ o
o 8
NO DELAY H 2 | L HF BALANCE
DELAY I | C HFBALANCE
Low o g
FREQUENCY J200 @ CENTER s| ¢
DELAY L2 R HF BALANCE
° NO DELAY [
sl 8 [ Lg
DELAY E R LF BALANCE
J300 @ I RIGHT Z s
NO DELAY DELAY SETTING HEADERS
Delay setting for large
CAT. NO. 683 horn is shown.

Figure 3 - 8. Cat. No. 683 — Low Frequency Time Delay Enable Jumpers
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Low Frequency Time Delay Enable Jumper§DELAY]

J100
J200
J300

Left Channel

Center Channel

Right Channel

These jumpers allow the low frequency portion of the designated channels
to be delayed when the jumper is placed in the “DELAY” posifldis
compensates for the time offset caused by high frequency drivers being
behind the low frequency drivers in contemporary stage spe&kihsthe
jumper in the "DELAY" position, sound produced by the low frequency
speakers is delayed to cause the low and high frequency energy to reach
the listener at the same tinthere is no low frequency delay when the
jumper is set to “NO DELAY”The factory setting is “DELAY".

Low Frequency Time Delay Setting Headers

RN101
RN201
RN301

RN400

J600

Left Channel

Center Channel

Right Channel

For large horns, the correct delay setting is usually 1.%arssmall

horns, 0.8 ms is usually corre@te headers are shipped with each card.

NOTE: Custom settings are possible. $ependix B, Cat. No. 683

L and R Surround Low-Pass Filter Frequency Sele¢b0Hz]

This header sets filter circuits to the indicated low-pass frequEignals
below this frequency are sent to the surround channel low frequency
drivers.Both the Cat. No. 682 Output card and the Cat. No. 683 have
reversible filter headers for the surround chanigisure that the headers
on both cards are set to the same frequency, chosen to suit the low
frequency handling capability of the surround speakers infugau have
surround bass drivers, it is probably best to set both headers to

100 Hz in order to improve the low frequency power handlirigyadsf

the surround channélhe factory setting is S0Hz.

Bypass Channel HF Output Level Rangf O]

This jumper selects between two gain ranges for the bypass channel high
frequency output. The “HI” setting has approximately 12 dB higher
output level than the “LO” setting. The factory setting is “LO”.
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Install Circuit Cards - Card Descriptions

If they are not already installed in the CP500 unit, install all of the cards for your
system as shown below for each CP500 verdiomte that the noise reduction
modules (Cat. No. 222SR-A) are shipped uninstaliédk is to prevent damage
during shipment due to their weig&hould it ever be necessary to ship the CP500
again, be sure to remove these from the unit and pack them separately.

NOTE: Cat. No. 222SR-A modules are primarily intended for playback of 35mm photographic soundtracks,
and have headroom capabilities based on that medium. As a result, use of @a23¥A modules are not
recommended for playback of 35 mm magnetic print-masters or SR encoded 70mm magn&anfict.

Dolby Laboratories for further information.

Model CP500-D

Cat. No. 222SR/A Module
Provides two channels of Dolby A-type noise reduction and Dolby SR processing.

Cat. No. 661 Optical Preamplifier Card * Mustbe functioning for bypass operation

Amplifies the outputs of the analog soundtrack solar cells in the selected projector.
Projector select logic.

Provides slit loss equalization.

Cat. No. 681 Input Switch Card
Stereo analog multiplexer for selecting signal to be fed to noise reduction cards.
Audio sample rate clock.

Cat. No. 675A Digital Signal Processing Cards (2)

Matrix decoder for Dolby Pro-Logic.

Non-sync processing.

Signal generation and signal analysis functions.

Twenty-seven band 1/3 octave equalization for L, C, R channels.
Nine band octave equalization for L and R surround channels.
Equalization for subwoofer channel.

Cat. No. 685 6-Channel Analog to Digital Converter Card
Used for external 6-channel analog inputs (optional).

Cat. No. 662 6-Channel Digital to Analog Converter and Voltage

Controlled Amplifier Card
Converts digital data to analog audio and includes the main fader voltage controlled
amplifier.

Cat. No. 682 Analog Output Card * Must be functioning for bypass operation
Switches and routes output channels.

Contains treble and bass control circuits.

Generates hearing impaired output and mid-surround output.
Contains bypass power regulator and output amplifier.

Cat. No. 684 System Controller Card
Must be present for level control in bypass mdgigoass will function at a fixed
level if this card is not present or operational.
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Contains Microprocessor.
Controls front panel display and controls.
Contains interface for remotes and automation equipment.

Cat. No. 683 Crossover Card (Optional)

Provides active high- and low-pass filters on L, C, and R signals for bi-amplified
installations.

Provides low frequency surround channel outputs.

Provides low frequency delay for time alignment of L, C, and R low frequency
drivers.

Contains bypass crossover and must be present for bypass operation in bi-amplified
systems.

Dolby Digital Soundtrack Processing System

Cat. No. 670 Video Front-end Card
Digitizes the video data received from tilafsoundtrack reader.

Cat. No. 671 DSP Cards (2)
Processes the digitized video data and extracts the AC-3 bitstream.

Cat. No. 673 System Services Card
Contains the operating software.

Cat. No. 675A Digital Signal Processing Card
This additional Cat. No. 675A provides Dolby AC3 decoding.

Cat. No. 680 Bit Rate Converter Card
Converts PCM audio from the variable projector rate clock to a stable PCM
audio sample rate.

Model CP500-D/300

Contains the same boards as the CP500-D above, except Cat. No. 300 modules are
used in place of the Cat. No. 222SR/A modules. A Cat. No. 668 Adapter Card is
required. Used primarily in preview theaters and studios.

Model CP500-SR

Contains the same boards as the CP500-D above except without the Dolby Digital
soundtrack processing system cards.

Model CP500-70

Contains the same boards as the CP500-D, and additionally:

Cat. No. 222A Modules (2)
Provides four additional channels of Dolby A-type noise reduction bringing the total
number of noise reduced channels to six.

Cat. No. 669 Adapter Card
Used for installing the two Cat. N@22A cards above.

Cat. No. 685 6-Channel Analog to Digital Converter Card
Used for external 6-channel analog inputs.
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Bypass Power Wiring

For emergency operation, the CP500 comes equipped with an independent external
mains power module. If the main power supply or processor circuitry fails, the unit
will automatically switch to bypass operation, allowing the show to continue with
limited sound processing functions. The unit can also be switched manually to
bypass operation by pushing a button located inside the front panel and labeled
POWER/BYPASS.

In some countries the primary cable for the module may not have a mains plug
fitted. These unterminated leads must be as follows:

Brown wire -- Live or hot Blue wire -- Neutral

NOTE: If you are uncertain about the wiring of your mains outlet do not use it. Consult a qualified
electrician.

For safety reasons, the bypass power module contains an intern@@uBET connect the module to AC
mains power until the output wires have been connected to B@0CBtherwise, shorted secondary wires
will blow the fuse.

Install the ferrite clamp on the bypass power supply cable where it connects to the
back of the CP500. Open the clip and wrap the bypass power supply wire around
one side of the ferrite three times so that the loops lie inside the ferrite channel.
Close the clip until it snaps firmly closed. Make sure that the bypass power supply
cable is not pinched between the halves of the ferrite clamp.
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Power On

Connect the bypass power module to the CP500 and plug it into AC mains. The
unit is shipped with the POWER/BYPASS switch set to BYPASS. The front panel
BYPASS LED should light.

Open the front panel and confirm that one of the Projector Select LEDs is on.
Projector 1 or Projector 2 is selected by Jumper J2 on the Cat. NGG&61 (
manual section 3)4

Connect the main power cable. Then, push the Bypass/Power button to turn on the
CP500.

When power is first applied, the first

Dﬂ D(:]'IbyEB screen that appears displays the revision

Dcllb!f' D|g|taj Cirnermna Frocessar, |eve| Of the SOftware. NeXt, a brlef

Release: Version 1.3 "Loading System" message is displayed.
Date: 3211997 Time; 12:22:4

(CN9953-97 Daolby Laboratories Inc.
Al Rights Reserved.

o .'::I”'E”t Format: eder|  In @ few seconds, th@urrent Format
T ara 10 R | —Ethnel  screen appears. This is the normal screen
Dolly Dalby Dolby that the projectionist or any other
A-type Digital FOram split sur
i operator would see and the only screen
Man-syne 1 they will need to see for ordinary
] purposes.
Mon-sync 2

Run quick checks to confirm that:

* Rotating the front panel knob changes the numbers displayed next to it.

* Pushing the MUTE button causes the MUTE LED to flash.

* Pushing any of the buttons on each side of the display causes the mute LED to
go off and the LED next to the button pushed to go on (except buttons next to
"@" on the display).
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Hum and Other Noise Problems

If you hear undesirable hum from the speakers when you apply power to the CP500
and other projection room equipment, check the following list for possible causes.

1.

Equipment grounding. All equipment including the CP500 is grounded to

the rack. To ensure good ground contact, install a starwasher to one
mounting screw per piece of equipment. Installation of star washers is
strongly recommended because electrical contact may not be achieved since
modern powder coat paints can be very tough.

Ground loopscaused by audio signal wiring, especially to power amplifiers.
Be sure to check the booth monitor installation.

Projector power wiring. All mains wiring should be properly grounded.
Room lighting dimmer controls(SCR-TYPE).

Power amplifiers Disconnect from the CP500 and ground the inputs to
determine if the power amplifiers are causing hum problems.

Solar cell wiring. (Analog film sound format selected). Check the shield
connections. Cell wiring should be placed away from mains and other
wiring. Cell wires must not be connected to the frame of the projector.

Exciter lamp power supply Check for ripple on the DC power supply
outputs. Some old exciter lamp power supplies and emergency supplies
provide AC to the lamp. The resulting hum makes them totally unsuitable
for a Dolby film sound system. Such excitapplies must be replaced.

Projection room lighting/solar cells Ambient lighting, especially
florescent tubes, can leak into the solar cell area and cause hum.
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SECTION 4
FRONT PANEL AND ALIGNMENT OVERVIEW

This section describes the CP500 LCD display and operation of the front panel
controls, along with of an overview of the general principles involved in the
alignment of Dolby cinema equipment. It is useful to develop an understanding of
why the CP500 is aligned as described in this manual. If the installer is already
familiar with the CB00 and these principles, or is in a hurry to complete the
installation, this section may be read later. Continue the installation procedure
beginning withSection 5

The CP500 Front Panel

4.1.2 Soft Keys: SK1 to SK8

)] E Current Format: 1

SK1 ) Mono External SK5
( )I:I ;:'2103 § Chatirel .I:I( )
04 s 43
(SK2) I:I ) Dollay Dolby Dolby () I:I (SK8)
— |A-tupe Diggital JOrnrn split sur)

05 s B0
(SK3) I:I ] D Mon-syne 1 ® I:I (SK7)

o ° Dolby 20 e

Digital R W W TR

5] (SK8)
Mon-sync 2 ¢ I:I

The buttons located on each side of the LCD display are sometimes safted "
keys'(SK). That is, they do not have a single fixed function but rather their function
is software controlled and changes based on the current screen displayed. The
purpose of each button is shown on the display and can change with each different
displayed screen.

4.1.3 Hard Keys

FORNMATS Menu Cancel OK Exit

FORMATS

The single large and four small keys along the bottom of the display arteatide "

keys'. Their function is labeled on the panel. The large key on the left,

FORMATS, is used to return to tHeormat SelectiorfCurrent Format$ screen

from any other menu screen. This screen is displayed during normal day-to-day
operation of the CP500. If any other screen or menu is displayed, this button returns
the display immediately to this "top" of the menu tree.

MENU
TheMENU key is used as the first step in selecting all software functions and
menus except format selection. It selects or returns the unit to the top menu.



BYPASS INDICATOR
SOFT KEYS 1-8 Indicates continuous red when unit is in

Used to select the function shown bypass mode.
next to the switch in the front panel
display. MUTE ON INDICATOR

Flashes when mute is activated.

MAIN FADER/MULTI-FUNCTION CONTROL

S Controls sound level and also is used for
J— Doty faperatories ine data selection in menu operations.
/ O (oY |
o1 B Current Format: 11 .,WYW o FADER LEVEL DISPLAY
(sk1)[] e [More w10 m| _ctem| e[deks) "~ _ _
(sk2) [ .« B ooy o] o [ (sK6) | o Displays fader setting. Ranges from 0 to 10.
—— [actiee T spiteurf 7.0 Normally set to 7.0 This display shows '- -'
(SK3) tor-ome) @ [ (SK7) when in data entry mode.
( ) Non—sync% hd l:l (SKS) muTe
D MUTE KEY
D \ Mutes output to all channels when activated.
* EXIT KEY
Used to select the previous menu.
OK KEY
Used during pop-up menu operations. Selects
FRONT PANEL DISPLAY option currently in pop-up window selection box.
Displays format and menu Also stores currently displayed data.
screens.
CANCEL KEY
FORMATS KEY Used during pop-up menu operations. Cancels
Used to switch to format pop-up menu operation and restores the
selection screen. previous menu or data.

MENU KEY

Used to return to the top of the menu tree.

v
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CANCEL

Many of the screens used during set-up, alignment, or diagnostics contain a "Pop-
Up" screen within the main screen. TRANCEL key is used to cancel the current
pop-up operation being performed and restore any data that was changed during the
pop-up screen operation.

OK
This key is used to accept and store the current setting in a pop-up screen.

EXIT
This key is used to signal completion of an adjustment procedure or select the
previous screen.

4.1.3 Other Controls and Indicators

To the right of the display is another window showing the selected fader level. As
with previous generations of Dolby cinema processors, a fader settindgo"the
nominal correct operating level. This setting matches the level used during the film's
production. As thenain fader (or front panel knob) is turned, the numbers on the
display will move from zero to ten. Thmeain fader rotates continuously with no

end stops. The number displayed will always indicate the current level setting.

muTe

[]

TheMUTE button is used to fade the sound down without disturbing the current
fader setting. A green LEDMUTE ON, located above the fader level display will
flash, indicating that the CP500 outputs are muted.

5

A BYPASSLED is located to the left of tHdUTE ON LED. As with other

Dolby cinema processors, the CP50flizets a separate back-up power supply
which is used during emergency operation. If the CP500 is operating in bypass
mode, this red LED will come on (not flashing). If there should be a failure, the
system can switch into bypass mode either temporarily or permanently. The
minimum electronics required for a bypass output signal from the CP500 is:

« Functioning bypass power transformer (external module)

+ Cat. No. 661 Optical Preamplifier card

+ Cat. No. 682 Analog Output card

+ Cat. No. 683 (optional) Crossover card, if used in a bi-amplified
installation.



A manual bypass push-button is located inside the front panel on the right hand side
of the unit.

System Password

Many of the CP500 alignment functions can be protected from unauthorized access
be using a system password (any four numbers). A password can be stored after the
system is aligned in order to block any changes to the B-chain alignment, level
settings, or time delays. Knowledge of this password would be required to enter
these CP500 menus. The CP500 is shipped with no system password. The number
stored in CP500 memory is "0000". This allows access to all alignment functions.
The following procedure should be used to set or change the system password.

Press thév ENU key.

oooo
oooo

0O mooo
MENU

R — o[l TheMenu Selectionscreen will be
o | i, °E | displayed.
0 ¥ ok o .
e =2 PressAlignment (SK2).
HEEE
offiomm | spem | onid o The System Alignmersicreen will
I:l >D - Alignment... UD:\a; I:l
(] oy ez o [ appear. PresSet System Password
— = (SK8).
olffa Hetvon| O
|:| |:| |:| |:| |:| E§ NOTE: If a system password has already been
stored in memory, then the screen below will
appear.
St Menu Selections.. Rotate the front panel knob to select the
:«ﬁg @ Enter our Passworc 0000 Jogiar digit you wish to set, then press and hold
g - D soft-key SK4, 1234', while rotating the
_B.HCB Ecior .
- —mbabled front panel knob to set the desired
1234 M Dlaabled number. Repeat this process for any of

the four password digits you wish to set.

oooo
oooo

Press th®©K key to store the new

O oomo password.
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Aligning the B-Chain

The B-chain is defined as those system components from the fader through the
loudspeakers. In the CP500, available adjustments include equalization, level
control, and digital soundhead, analog, and digital surround delay settings.
Adjustable mute fade-out time is also provided.

It is not practical for the entire cinema industry to standardize on a single make and
model of loudspeaker. In any event, the different acoustical characteristics of
individual theaters would, to some extent, negate any such standardized speakers.
Electronic equalization of each loudspeaker system achieves consistent results in a
broad spectrum of environments, and with a broad range of speakers. Accurate
equalization requires the use of standardized acoustic measurement procedures.

A pink noise generator provides a continuous random noise signal that covers the
total bandwidth and is used to measure and adjust the response of the loudspeakers.
The use of random noise eliminates the problems inherent with tones (standing

wave patterns in the theaters) and enables the frequency response of the entire
system to be observed. Each channel can be measured and adjusted independently
of the other channels.

A calibrated microphone or a multi-microphone setup with multiplexer is placed in
the auditorium to receive the pink noise reproduced by the loudspeaker. The output
of the selected microphone is fed to a real time analyzer (RTA) circuit built into the
CP500 cinema processor, and equalization can be performed using the CP500 front
panel display to show the audio spectrum received by the microphone(s). Pure pink
noise would yield a “flat” horizontal line on the RTA. Thus, the effect of

adjustments to the equalizers is quickly and easily seen.

One of the problems inherent in equalization is the nature of the environment. In an
open space, a perfect loudspeaker, radiating a perfectly flat response in all
directions, placed in front of a perfectly flat microphone, producing perfectly flat
response to sounds arriving from all directions, will display a perfectly flat response
on the RTA from pink noise. In an enclosed space such as a theater, the results are
different. When the pink noise generator is first turned on, all of the sound that
initially reaches the microphone comes directly from the loudspeaker; the response
is flat—for a few milliseconds. Then reflected sound from the walls, ceiling, floor,
seats, etc. starts to arrive at the microphone together with the direct sound from the
loudspeaker. This indirect or reflected sound reinforces the direct sound. The
system soon settles into an equilibrium condition. As much energy is being absorbed
at the walls, ceiling, etc. as is fed into the room. Since high and mid frequency
energy is absorbed when sound is reflected, the displayed response appears to have
a rising bass and a falling treble characteristic. At first glance, rolling off the bass
and boosting the high frequencies may appear to be the logical approach for a flat
steady-state response, but such an arrangement works only on sustained sounds.
Dialogue contains short, impulsive sounds and will yield a much-too-bright result



because there is no time for reverberation to build and add to the original sound.
What is required is a curve that favors such impulsive “first arrival” sound and
implies the same gently falling response that is observed when the output of an ideal
loudspeaker is measured with a perfect microphone in the theater.

The amount of reverberation varies with frequency and the higher the frequency the
more the treble will be absorbed rather than being reflected. A typical reverberation
curve in a theater rolls off at about 3 dB per octave above 2 kHz. This characteristic
is used to define the standard steady-state response curve for all dubbing theaters in
which films with Dolby soundtracks are mixed and for all Dolby processor-equipped
cinemas.

The size of the theater affects the reverberation time and, therefore, the
measurement of frequency response. After alignment to this standard curve, some
slight adjustment of high frequency slope may be found necessary for extremely
large or small theaters. ThHeeble Controlcan be used to reduce the output on the
response curve by approximately 1 dB at 8 kHz for very large theaters; an increase
of 1 dB at 8 kHz may be in order for a very small theater. Any such adjustment
should be based on an evaluation by ear of actual known films rather than as a rule
of thumb.

Some loudspeakers used in theaters are far from ideal and require boosting of the
low- and high-frequency extremes in order to produce an approximation of the
standard reference response curve. Bass and treble controls—centered on the
turnover points of typical loudspeakers—lift the ends of the spectrum without the
need for large amounts of narrow-band boost from the third-octave EQ circuitry.

The final factor is masking of the screen. Most films today are shown in a wide-
screen format. The masking curtains of the screen must be drawn back sufficiently
to clear the left and right speakers before any adjustments or measurements are
made. The treble horns should clear the screen frame and be mounted as close as
possible to the screen. Conventional black felt side masking can severely curtail high
frequency response. Consequently, there would be severe losses if the left and right
loudspeakers were equalized with the masking open as for a 2.35:1 film, and then
the masking were brought in for a 1.85:1 film, thus obscuring the outer speakers.
To avoid this problem, some theaters have installed acoustically transparent
masking cloth, and others leave the masking open whenever they are showing a
1.85:1 film with a stereo soundtrack. Moving the speakers towards the center of the
screen so as to clear heavy masking is not a good solution, since the stereo
separation would be degraded.

Repainted screens cannot be used for quality sound playback, since the perforations
which allow the high frequencies through the screen can become clogged with
paint.
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SECTION 5
B-CHAIN ALIGNMENT

Check Theater Equipment

Thoroughly check the loudspeakers and power amplifiers for sources of poor
performance:

Check that the loudspeaker cables are in good condition and that they of a
suitable gauge for the impedance of the speakers and the length of the run.

Rattles (a leak in the low frequency driver cabinet may appear to be a rattle).
Loose bolts or other hardware.

Open drivers.
In systems with pairs of drivers — low frequency or high frequency — one
voice coil of the pair may be open but the system will still function.
Check the speakers with an ohmmeter. If one channel requires markedly
more equalization than the other or if one speaker overloads at lower
levels than the other speakers, an open driver circuit could be the cause.

Missing drivers or other components.

The settings of the crossovers to match the type of drivers in use and the
acoustics of the theater.
The high frequency driver level control must be set for the best possible
frequency response before you attempt any equalization. This is also true if
the system uses active crossovers with bi-amp equipment.

Phasing between the low frequency and high frequency drivers, and between the
channels.

Aiming of speakers.
Check that the speakers are correctly aimed into the auditorium, and that
they are not obstructed by the screen frame, struts or other obstructions.

Check that speakers are correctly connected; that the speaker on the left is
connected to the left power amplifier.

Amplifiers

Distortion.

Gross gain differences among amplifiers.
If one amplifier differs in performance from the others, it should be checked
and repaired, if necessary, before proceeding further. Input gain controls
should all be at the same setting.
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B-Chain Alignment

« Blown fuses.
« Good air movement through power amplifiers.

Air-conditioning

If air-conditioning noise is audible in the theater, arrange for lubrication of the
motor and fan bearings, adjustment of belts and drives, and cleaning of filters to
reduce the ambient noise to a minimum.

Preparing for Room Equalization

Using a Microphone Multiplexer with the CP500

If you are using a Dolby Cat. No. 580 Microphone Multiplexer system and need
instructions on its use, turn &ection 9.2

5.2.1 Configure the Cat. No. 682 for use with the
Optional Cat. No. 683 Electronic Crossover Card

Verify that the Cat. No. 682 jumpers J901, J3, J4, and J5 are set to the "YES"
position to enable the crossover features of the Cat. No. 683.

5.2.2 Screen Channels

The factory setting for the Cat. No. 683 card has the Low Frequency Time Delay
Enable Jumpers set to DELAY. This indicates that jumpers J100, J200, and J300 of
the Cat. No. 683 card allow the low frequency portion of the designated channels to
be delayed by 1.9 ms or 0.8 ms. The “DELAY” setting compensates for the time
offset caused by high frequency drivers being behind the low frequency drivers in
contemporary stage speakers. Sound produced by the low frequency speakers is
delayed to cause the low and high frequency energy to reach the listener at the same
time. There is no low frequency delay when the jumper is set to “NO DELAY”.

Board locations RN102, RN202, RN302, and RN600 select the desired crossover
frequency and locations RN101, RN201, and RN301 select the time delay. For
large horns, the correct setting is usually 500 Hz and 1.9 ms. For small horns, 800
Hz and 0.8 ms is usually correct. Check the loudspeaker manufacturer’s
specifications for details.
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Before you set out to equalize the room, make sure you do the following:

1. Be sure to use the same Bypass crossover frequency setting header as the screen

channels use.

2. Carefully install the correct headers in the appropriate socket locations, making
sure to set the header correcily.

3. Set all power amplifier gain pots to the maximum. Carefully ensure that only HF
outputs are routed to the HF horns to avoid damage from excessive low
frequency excursion of HF horn diaphragms.

4. Place microphones in the auditorium and connect the mikes and multiplexer (if
available) to the CP500.

5. Set the fader level display to reddf.”
6. Enter the CP500 B-chain EQ screen and select Left channel.

7. Gradually turn the fader by moving the pointer to the fader slider on the EQ
screen. Verify by ear or spectrum analyzer or both that the low frequency driver
and HF horn are each producing only their appropriate halves of the spectrum.

8. Turn the fader up until a satisfactory level is achieved in the auditorium.
9. Set all EQ controls to flat.

10. Using the Left trimpot on the edge of the CN683, adjust the relative HF horn
output level so that the low frequency driver and HF horn output levels match in
the octaves just above and just below the crossover frequency. For example, if
the crossover frequency is set to 500 Hz, then the level from 250-500 Hz should
match that from 500-1,000 Hz.

11. Adjust the Right and Center channels, then proceed to room equalization as
described irSection 5.3

5.2.3 Surround Channel Bass Drivers (Optional)

Both the Cat. No. 682 Output card and the Cat. No. 683 card have reversible filter
headers labeled 50/100 Hz for the surround channels. Ensure that the headers on
both cards are set to the same frequency (usually to suit the low frequency handling
capability of the surround speakers in use). If you have separate surround bass
drivers, it is probably best to set both headers to 100 Hz in order to improve the
low frequency power handling ability of the surround channel.

Enter the B-chain EQ screen and select Left Surround. Set the EQ to flat. Adjust
the Ls trimpot on the Cat. No. 683 so that the level in the room is reasonably equal
in the 40-100 Hz and 100-200 Hz regions on average. Now adjust the EQ controls
as usual.
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Room Equalization

Equalization is performed using a real-time analyzer built into the CP500. The
adjustment for the five full range channels involves two steps - coarse adjustment
and fine adjustment, using a 27-band equalizer for each of the screen channels (left,
center, and right), and a 9-band equalizer for the two surround channels (left
surround and right surround). Subwoofer channel equalization involves setting the
frequency, "Q", and level of "cut". The real-time analyzer screen displays a standard
response curve. The ideal setting is reached when the room response readings fall
on or very close to this standard curve.

Set all the gain controls on all power
amplifiers to a known repeatable setting.
The preferred setting for most

amplifier gain controls is maximum.

o POWER AMPS o

.~“~. OFF
B A 4 . [ ]

If a different setting is required in order
to optimize the noise performance of the
system, the controls should be locked in
position or marked clearly.

Position calibrated microphones in the
theater. Whenever possible, use multiple
microphones and a multiplexer.
(Suggested microphone positions for use
with a multiplexer are shown Bection
9.2) For a single microphone, the
recommended position is shown in the
diagram — 2/3 of the way from the front
speakers to the rear — but off the axis of
the center speaker — 5 feet off the floor
level — and angled 45 degrees upward
toward the screen.
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B-Chain Alignment

WARNING: The following steps will cause the to output pink noise to the power

amplifiers. The CP500 is shipped with the output levels set to a minimum. If you are unsure of the
settings on your unit, turn off the power amplifiers before pressin@tiyeut Adjust key. Then,
press the key and observe the front panel display; it will show the present output level adjustment

settings. With the settings at minimum, excessivelh@ss W usually not be a problem.

screen shows: E S press:
Format 2 |:| = Menu
i ke
Selection O mooo ey
screen shows: o o ress:
e L
] o H
Menu g o Allignment
Selection O oooo key
screen shows: E g press:
System B |:| g utputA ust
Alignment O oooo key
Adjust Output Level Bypass
- o ey o [

byooger

Adust to: 85.00 dB SPL

To perform a preliminary adjustment
of the output level:

Press thév ENU key,

PressAlignment (SK2),

(A system password may be required at this point.)

R G bz B ChooseOutput Adjust (SK2).
o | o
[l TEroRg ol
HEE
e Phantom power is optionally provided to
both connectors via a jumper on the Cat.
L No. 681.
PHANTOF“SFEA'E%PA;’I‘(’:VER — The spectrum analyzer, built into the
C— CP500, has automatic level control cover
N I ing a range of input levels. However, if
Tk 2 you get an error message that reads that
B” the input level is too low or too high, the
(— EQ mic trimpot on the Cat. No. 681
PP should be adjusted to have the level meter
on the Cat. No. 222 show approximately
Dolby level for85 dBC pink noise in the
CAT. NO. 681

auditorium. This will phce the signal in
the middle of the analyzer’s acceptable
level range.
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Connect Cat. No. 580 Microphone
RIGHT SIGNAL PRESENT |8 Multiplexer to the microphone input
connector on the rear panel, or if using
another type of multiplexer or single
NONSYNCLLEFT [@)_| microphone, open the front door of the
CP500 and plug it into the "EQ MIC
INPUT" connector on the Cat. No. 681
NoNSYNC? LEFT [@) | card. This is a balanced input connection
which is wired in parallel with the rear
panel connector. The rear panel

NONSYNC1RIGHT | @

NONSYNC2 RIGHT | @

connector can also be used with a single
souener (O microphone if a suitable cable or adaptor
—) QN (D | is provided.

SIGNATURE MIC [@)_| The left signal presence LED indicator

on the top card edge should illuminate
indicating that signal is presettit is
CAT. NO. 681 not illuminated or is very dim, adjust

) the "EQ Mic" control to obtain
sufficient signal.

NOTE: If your microphone requires phantom
power, move jumper J3 on the Cat. No. 681
board to the ON position.

Lewvel: 74.00 db SFL

W Adjust Output Level Bypass Pink noise will now be routed to the
Subypnoter

Adust 10: 8500 B SPL | center channel output.
Enter room reading Tin| | With a hand-held sound level
pressure leve
[ 8500 4B 5P | meter, measure the noise level in the
— room. Enter this reading in the box dis-
'L-' H 'H-' ﬂ 'H-'S ',g's played by rotating the front panel knob,

then press th&K key.

The calibration is retained in CP500
memory and can be used in future ad-
OE justments, however it is advisable to

recalibrate the system when re-arranging
microphones because the sound pressure
level will vary slightly with microphone
placement.

oooo
oooo
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SIGNAL PRESENT @
SIGNAL PRESENT [ @

NONSYNC1 LEFT |@
NONSYNC1RIGHT | @
NONSYNC2 LEFT | @

NONSYNC2RIGHT | @

EQMIC INPUT @[

RV1100 eawic [@ |
SIGNATURE MIC Iz

CAT. NO. 681

“85 dBC”

|

Cat.No.222SRIA

SREDA
00 Dolby SR/A

If the sound pressure level in the theater
is too low, a dialog box will appear on
the CP500 screen.

Adjust the level in the room to abogh
dBC, using the EQ mic control as
mentioned above. Verify the level by
using your hand-held sound level meter.

Now open the front door of the CP500
and locate RV1100, the second trimpot
from the bottom on the Cat. No. 681.

Adjust the trimpot so that the 4-LED
Dolby level meter on the Cat. No. 222
(standard or -300 versions) or right-
hand Cat. No. 222 (70 mm versions)
indicates approximately equal greens.

E NOTE: Some CP500-300 versions may not have a
FI Cat. No. 222 installed. On these units, adjust the
trimpot so that the signal-present LED at the top of
“; H the Cat. No. 681 flickers and is reasonably close to
full brightness. Its action should be similar to that of
CAT. NO. 222 the selected channel’s signal-present LED on the
Cat. No. 682.
spprete | Adjust Output Level 1 Bypas If the CP500 has previously been
e _Adiust to:85.00 dB SPL — calibrated, it will display a dialog box
Leve Leve asking if calibration is to be performed or
= ? Calbrate SFL First T | if the old calibration data is to be used.
i'gi[l e PresOK to rec_:alibrate, 0oCANCEL to
t T use the old calibration data.
L MR Ls Fs Ms

NOTE: While in the output level adjust menu,
pressing th&alibrate SPL key (SK1) will allow
recalibration of the system.
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Callorate | Adjust Output Level | Bypass Each of the channels should now be
SPL Level. Uncalibrated ) i

Adjust to: 8500 dB SPL adjusted to give a reasonable sound
Subwaafer fona . .
Level Level pressure level in the room. It is not
) M| | necessary to get exact readings at this
i‘giﬂﬂd point since the levels will change slightly

during equalization of the room. Exact
t L MR Ls Rs Ms output level adjustment must be

performed after equalization.

To select the channel to be adjusted,

rotate the front panel knob. Pink noise is
routed to the channel indicated by the
video highlight along the bottom of the

screen.
] R | :% Adjust the output level of the selected
ﬂ ﬂ H H H H SN= channel by pressing and holding the
$ | artcns oM Up/Down Arrow key (SK4) and

gﬁommﬂs : Menu Cancel OK  Exit /\ H
Bl BB O? rotating the front panel knob.

_ _ @ Do you vant to save When all the channel output levels are
§|:|§ — adjusted, press tHeXIT key. The
-B.I"ICE! . . .
= T system will display a box prompting you
to save or discard the changes.
= = :
= = PressOK to save the settings.
O OOmO
OK
f‘)_ e, | To perform equalization of the room,
° ;mﬁs« Sunpsgg; o I:l
I:lo ?ﬁgﬁ?e”nt 3uun§|§§ o |:|
[ o i R o [ PressB-Chain Alignment (SK1).
EEEE=
ga O e maiamtion B-Chain GNal_g| ° I:l
of&F “ i Then, pres8-Chain Equalization
[ o[t ol (S Kl).
- o[
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B-Chain Alignment

Etlzation B-Chain Gaing The system now displays a dialog box
S - llowin lect the channel
o F——— allowing you to select the channel to
Fiic Lent equahze.
Ml Cancel
[} ] .
P = = Rotate the front panel knob until the
O?; —— desired channel is displayed, then press
OK

the OK key to select the channel.

Full
Scrn

Flat

Hitt

Zmozm
—=
- =2

Left 2/ Band Half-Screen
4

iy

[}
§I
=m [O—X

Treh| |

Bass| «

Soo oo

v
Ay
Fioo b b

oooo

Split
Scrn

Flat

)

F
Treb| § ] -
Bass| E

Left 27 Band Full-Screen
b

The display will switch to th@7 Band
Half-Screenmode. This screen is split
into two parts which display equalizer
band settings, or “sliders” at the top, and
a frequency versus level analyzer at the
bottom.

NOTE: For enhanced resolution, the Real-
Time Analyzer has a second display mode,
called "Full-Screen". To change to full screen
display mode, press thtull Scrn key (SK1).
This larger display allows closer scrutiny of the
analyzer's results. Only one graphic equalizer
control is displayed at a time. Once again,
rotating the front panel knob will select the
band to adjust, and holding the "Up/Down
arrow" key (SK4) while rotating the front panel

SK1 = O N
= = knob will adjust the selected band's EQ.
O O To return to the "Half Screen" mode of display,
O OooO .
press the “Split Scrn” key (SK1).
O O L .
oKka 3 = Set the coarse equalization by pressing

O O

— Treb / Bass(SK3).

Full
Scrn

mmozm

Flat

Hitt

Left Bulk EG. Half-Screen
Bass Tr

+6 10
D%+ D%+
-6 -0

+

ehle

[o—-x

bl

cooooo

T
Boh L
b
=
N
s
N
=

The screen will change to tBailk EQ
screen. The lower half will continue to
show the frequency versus level analyzer
and the top will switch to Bass and
Treble controls. (The "full-screen”
display mode is available here also.)
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| ] .
= O Adjust the Bass and Treble controls to
S move the room levels close to the

reference line. This is accomplished by
rotating the front panel knob until the
¥ arrow is under the desired control to be
adjusted. Then, press and hold the
Up/Down arrow key (SK4), and rotate
the front panel knob until the desired
response is displayed.

SKgﬁ ﬁ PressAll Bands (SK3) to return to the
e — 27 Band Half-Screencreen.
¥ 4 Rotate the knob until the arrow is under

the desired band shown in the top
section of the screen.

§ Perform fine adjustment of each band by
]

Skam —— OE pressing and holding t1&K4 key while
rotating the front panel knob.

oooo

Ful 4Iﬁe|11t2¢' Band Hall-5ereen ]
i ;ﬁ - c Adjust the room response to match the
at |2 ]*+**+**+**+**+**||||||||||| | Reference : ;
| e i response | €ference line as closely as possible.
égg w0 — Line
*410
-
ti 200 2K 20
] [} . .
= = @ Do you vant to save When the adjustments for this channel
O-——0 - ' have been completed, press EXIT
EXIT — key. If changes have been made, a box
will appear asking if the changes should
be saved.

PresOK to save, o€ANCEL to

O oomo discard the new changes.
OK

oooo
oooo
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B-LCin N Tioiee] .
g@: T agm | :% Select the next channel to adjust by
=N N again pressing-Chain Equalization
e o[ (SK1).
CRERN
Repeat the above procedure for the
remaining front screen channels.
Etlzation Gaing Equalization facilities for the surround

B-Chain
Ali I

Sua

Cat
b2

Channel to Equalize:

@

bl
belui

Cancel

Left Surround
(DK

Full
Scrn

Flat

Hitt

Left Surround 9 Band Half-Screen
H

,mamﬂ
—=
L.
oo
o
()
%I
=m [O—X

LN
Fioo b b
)

a1

Split
Sern

Flat

o

i -

r
@
=]
=]
c
=
3
[=]
=
=3
o
w
g
o
bl
=
T
o
o
=
@
@
=

=

[O—

.| B3Hz

+E
0]+
-6

channels are slightly different than for
the screen channels.

The equalizers for the surround channels
are 9-band octave equalizers.

Adjustment of the room response is
performed by using the front panel knob
and the "Up/down arrow" key just as it
was done for the screen channels.

NOTE: As with the front screen channel
equalizers, the Full-Screen display mode is
available by pressing tHeull Scrn key (SK1).

oooo

oooo

O OoOO=
EXIT

Do you want to save
the new settings 7

oooo

0O OOomo
OK

oooo

When the desired response has been
achieved, press tHeXIT key to return
to theB-Chain Alignment screen. If
changes have been made, a box will
appear asking if the changes should be
saved.

PresOK to save, oCANCEL to
discard the new changes.

Repeat the above procedure for the
other surround channel.
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E-Chain Moise

Equalization B-Chain Gating Equalization facilities for the subwoofer
g - channel are also different than for the
Gaz @ Channel to Equalize: Other Channels
bl Sub Woofer .
Mlu Cancel
The subwoofer equalizer is a digital cut-
N _ only filter, with adjustable frequency, Q
] & He ! (or sharpness), and amount of cut. From
= gﬁ Freg: u [*B u Cut: ﬂ = . .
Fiat | ¢ B the analyzer display, determine the

bt * .
”y primary low-frequency resonant peak of

the room and adjust tl&equency, Q,
> % andCut controls to cancel this
resonance. The front panel knob and
"Up/down arrow" key (SK4) are once
again used to select and move the

T .
pad Ld
CoOoOoDoo
=)

k=1

1 =]

L=1

controls.
EEE @ Do you want to save Wh(_an the desired response has been
& = — achieved, press tHeXIT key to return
O OoOO= [Cancel] . . .
EXIT to theB-Chain Alignmentindow. If

changes have been made, a box will
appear asking if the changes should be

saved.
a8
= = Press€OK to save CANCEL to discard
O oowo the new changes.
To perform SPL Adjustment
| O O O
| O SK2 m 0
B = = = Now that th lization i |
p— mp— ow that the equalization is complete,

EXIT the sound pressure level in the room can
be set exactly. Return to the output level
adjust window by pressingXIT and

then theOutput Adjust key (SK2).

Calibrate Adjust Output Level Bypass
SFL Level: 4650 cb SPL

D wonTer Adiust to: 85,00 dB SPL T

Level Since the system was calibrated earlier, it
is not required to perform the calibration

Calibrate SPL First

—— again, however it is prudent to recalibrate
L MR s R M if microphone placement has changed.

Pres9OK to recalibrate, oEANCEL to
use the earlier calibration data.
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)

OE Using the front panel knob and the
"Up/down arrow" key:
Calibrate Adjust Output Level Bypass Set the SPL t(85 dB fOI’ the screen
SFL Level:  Uncalibratec
Adjust ta: 85.00 b SPL channels.
Subwoofer tono
Level Level
] Trim
Eﬁ’cﬁna Set the SPL t&2 dB for the surround
¢ channels.
L [ F Ls Fs Ms
| |
Sk2 ® = When the proper levels have been
e — achieved, the subwoofer level may be set
by pressing th&ubwoofer Levelkey
(SK2).
o & calbrating.. | The subwoofer adjustment begins with a
Do | calibration cycle which uses center
e channel pink noise to establish the zero
tvel | o reference line of the RTA display.
FEL o B
NORM | 20 @0 2k V| Tgph

Center
Maoize:
]

Subwoofer Level:
Trim to +10 cB

When the reference level has been
established, center channel noise is
— removed and noise is routed to the

o ek eokew| Bidih subwoofer in digital mode (+10 dB, 180
Hz bandwidth.

Use the front panel knob to set the
average of the bands below 180 Hz to
+10 dB on the RTA display.

When the correct level has been
achieved, the optical subwoofer level
may be adjusted by pressing Bpt.
Sw Level key(SK3).
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@%ﬁ*&r Subsaofer Lovel Noise is now routed to the subwoofer in
i optical mode (0 dB, 50 Hz bandwidth).

S Use the front panel knob to set the
Buidh average of the bands bel®® Hzto
0 dB on the RTA display.

Center noise can be turned on and off at
any time by pressing th@enter Noise

key (SK1), allowing observation of the
bass extension of the center speaker
contributed by the subwoofer.

E E Check the polarity of the signal being
Skam _—0O sent to the subwoofer channel by using
the Opt. Sw Polarity key (SK4). Center
noise must b®n for this test.
Note the change in the average level of
Cariier the bands from 20 Hz to 100 Hz when
Subvroofer Level;

Moise:

Trim to 0 dB SK4 is pressed. There should be a level

| | DECREASE when the polarity key is

switched talNV erted. The subwoofer is

out of phase with the front channels if

mersw| | You do not see this level decrease.

2 2k aow| Bt Reverse the subwoofer(s) speaker
connections to correct the polarity.

o o Do yau want to save When the desired level has been
E I:I E the new settings ? .
= a — achieved, presSXIT to return to the
[m] [ Cancel ) . . .
T — main output level adjust window. If

changes have been made, p@ksto
save the settings in CP500 memory, or
CANCEL to discard them.

oooo
oooo

0O OOomo
OK
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Bypass Crossover Adjustment

NOTE: In a bi-amplified system, the bypass subsystem must have its own electronic crossover as well, to
avoid damage to the HF horns from low frequency signals.

In order to perform these adjustments, first turn off the CP500 and remove the Cat.
No. 682. Move jumper J900 to the BCAL position. Re-insert the card and turn on
the CP500. Also, set the bypass adjust level jumpers on the Cat. No. 682 to HI and
the Cat. No. 683 to LO. Then, perform the following steps.

screen shows: O O [Ppress]
Fomat =< Mo Press th ENU key,
¥
screen shows: [ o [ press:] H
%s“fe”t-” TE gmon chooseAlignment (SK2),and
hows: ‘ [Press ]
spem (8L JE[ scnan B-Chain Alignment (SK1).
Alignment O oooo Alignment key
2 .
?t I ?chq_am SelectB-chain Equalization (SK1),
ignmen O oooo qualization key
¥
B o [Fifen | gaman o Choose th&€enterchannel and half
° @ @ éhanne\toEquallze: || o SCreen mode
[ o 't | |°
° | ! °
O ]
O W SKé PressBypass(SK6) to select the bypass
O O
p—— mode.
BYPASS
OUTPUT (EVEL E Set theBypassLF Balancetrimpoton
" e ‘/\ || s the Cat. No. 682for equal average
N e, oy OO levels in octaves just below and just
NO A installe
Jsl ol above the crossover frequency (usually
A 500 Hz).
RIGHT
CROSSOVER
CAT. NO. 682
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Adjust theBypass Levekrimpot on the
Cat. No. 683for 85 dBCin the room.

CAT. NO. 683

“85 dBC”
P
el Next, turn off the CP500 and reset
\ —>BCAL jumper J900 to disable BCAL to
(?o preserve correct bypass operation. If the
jumper is left in BCAL, Bypass mode
will not isolate the CBOO output from
Cat. No. 682 card faulty sounds in the main signal path.

Bear in mind that when the unit first
switches into Bypass mode, (when
power is first applied, for example) the
fader level in Bypass will be set t@.0'.
When in Bypass mode, the fader setting
can be adjusted and will be remembered
until Bypass power is interrupted.
Adjustments made to the fader level
while not in Bypass do not affect the
setting of the fader for Bypass mode.
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SECTION 6
A-CHAIN ALIGNMENT

The A-chain alignment involves adjustments made to the projector soundhead
optics, solar cell, and optical preamplifier card. It is the part of the sound system
that covers the film path, analog soundtrack solar cell, optical preamplifier, slit loss
equalizer, digital soundtrack reader, associated digital signal processing and
decoding circuitry, and Dolby processing circuits.

The CP500 does not contain a magnetic A-chain but héisgador switching
external magnetic preamplifiers into the B-chain.

Aligning the A-Chain

The A-Chain optics is first cleaned and mechanically adjusted, then calibrated by use
of the Cat. No. 69T Dolby Tone test film. This film is used to establish the correct
Dolby operating level within the CP500.

A pink noise test film is used for A-chain frequency response and soundhead
alignment. Pink noise has a constant amount of energy per 1/3-octave band,
creating a flat response on a real-time analyzer display.

The optical slit is the key element in the A-chain because it imposes the initial
limitation on the high-frequency response of the system. Light from the exciter lamp
passes through the optical slit and is focused on the optical soundtracks on the film.
The light that passes through the soundtracks falls on the stereo solar cell which
generates an electrical signal proportional to the audio signal recorded on the
optical soundtracks. The slit introduces high frequency loss which must be
compensated by circuitry in the Cat. No. 661 optical preamplifier card.

The slit image must be correctly focused on the film and must be precisely at right
angles to the direction of flm movement in order to maintain the correct phase
relationships between the two optical tracks. Any azimuth error will show as a loss
of high frequency in the front channels and potentially excessive crosstalk in the
surround channels.

Each channel in the Cat. No. 661 optical preamplifier is equipped with a slit loss
equalizer control. Adjustment of this control shifts a fixed amount of boost upward
or downward in frequency, but the shape of the curve remains constant. A flat
response up to a minimum of 12 kHz can be achieved.
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6.2 Analog Optical Alignment - Projector

If a stereo solar cell is already installed
\ on Projector No. 1, inspect the surface
of the cell for cracks, chipping, or other
(] damage. If the cell appears to require
@ replacement, remove the mounting
\ bracket from the projector and replace

I the cell and mounting block assembly.

Clean the lens surfaces with a cotton
swab moistened with glass cleaner. But
keep in mind that you may find, during
optical preamp adjustment, that it will be
necessary to remove and inspect the lens
if the high-frequency response is not
correct.

If the lens is removed, clean the lens as
indicated above and look through the
lens at a bright light. Repeated alternate
heating and cooling of the lens can cause
oil or other contaminants to enter the
lens barrel. Verify that there is a clear,
unobstructed light path through the lens
and that the edges of the slit are sharp
without cracks or corrosion. Fit a new
lens assembly if you are unable to clear
the optical path through the silit.
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Inspect the lateral film guides for
evidence of cuts, cracks, surface defects,
and any foreign materials that could
impair the film guiding. Clean as
required or replace the guides, as
necessary. Make sure the guide roller
rotates freely, and if it is spring-
mounted, make sure that lateral
movement and return is not obstructed.
If the roller has a felt or rubber insert,
check for a flat spot, replace the roller if
need be.

Remove the existing exciter lamp and
replace with a new lamp.

Adjust the exciter lamp DC voltage to
70% to 85% of the rated voltage and
verify that there is no more than 3%
ripple present with the lamp on, using an
AC millivolt meter or oscilloscope.

LAMP VOLTAGE DC ADJUSTMENT
6V 4-5 Volts
o9V 6.5-8 Volts

If the projector uses a plastic light pipe
or tube, verify that the light output is not
appreciably affected by dirt, cracks or
flaws, yellowing, or foreign matter.
Replace if necessary.
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Place a white card at the front of the
lens close to the position of the film
sound track. Adjust the position of the
exciter lamp until the image of the
flament is centered both vertically and
horizontally as shown.

You may find that obtaining an image of
the filament is difficult in some
projectors. Place a piece of tissue paper
over the lens to assist in seeing the
image of the filament. Some projectors
@ do not use adjusting screws to change
the position of the lamp; shims are

@ @ @ sometimes used for positioning.

Loosely install the stereo solar cell
bracket on the projector. Position the
bracket carefully until the surface of the
Image cellis 1 mm from the film plane sade.

Note that if this distance is exceeded,
there will be crosstalk between the two
optical stereo tracks. Check the image of
the slit on the cell. The image should be
a thin sharp line. The slit image should
be as long as the cell, and positioned
three-quarters of the way up the cell.
Try to get the best compromise among
all of these conditions and then tighten
the cell bracket mounting screws.

Film —»

@ -
|<—}—>‘ N

Cell

74’_

Tmm —

Use two Belden 8451 cables or one Belden 8723

Confirm that the cell wiring and

3 Wire Cell

og connections are correct. Shielded cables
© oL GREEN .

sack | R must be used. The inner conductors
e must be wired to the CP500 OPTICAL
i input connectors exactly as shown on

the wiring diagram fold-out.

R 4 Wire Cell
;_: RED
solBLack | R NOTE: The solar cell associated with the
x Bf:CDK 1 right channel is closest to the edge of the
S o film.
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| O0O0oo
FORMATS

On the CP500, press tRORMATS
key. TheCurrent Formatscreen will be
displayed.

SelectFormat 01, Mono.

ol POWER AMPS ol

Q) oFF

Verify that the theater power amplifiers
are off.

TTTTTTTTT

CAT. NO. 661

Open the CP500 front panel, and
connect an oscilloscope to the test
pointsLeft andRight on the Cat. No.
661 Optical Pre-amplifier card. as
shown. Ground the oscilloscope to the
GND test point on the card.

Set the oscilloscope to duahte mode
and be sure that the vertical range is set
the same on both channels.

gooooobobobobobobobDOO

Cat. No. 69T

Dolby Tone Test Film
Format 01, Mono

Dolby Tone -> &

Thread and play the Dolby Tone test
film Cat. No. 69T for an initial test of
the signal path through the projector
preamplifier. The film emulsion should
face away from the screen.

Verify that the signal present LEDs on
the Cat. No. 661 are lit. The Dolby tone
signal should be visible on the
oscilloscope.

Listen to the tone on the booth monitor
to identify any problems with distortion
or unwanted film playing speed
variations.
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screen shows: =] O [press ] . . .
Fomat SB[ ven Begin the optical alignment program by
1 pressing the following keys:
screen shows: [m] O | Ppress:
Menu é |:| g Alignment
Selection O oooo key M E N U y
screen shows E li| E press. ) .
B e i Alignment (SK2)
‘ (A password may be required to continue),

o [t A-Chain Alignment:
ptics Ko Channel Selected
Harwal

O |Eq

Marwal
|:| o |l

A-chain Alignment (SK3),

|:|o
Ll ODOom Adjust Optics (SK1).
o Chams eectea | PE
gl This step disables the optical preamp
wma, Gain set tor e equalization and allows you to set the
[ 50] Auto . H
— Level preamp gain (both left and right _

channels) to a known standard setting
between 0 and 100.

Set the gain to50", then pres©OK.

oooo

Remove the Cat. No. 69 test film and

} Buzz Track thread the SMPTE Buzz Track Film.
This film has modulation just beyond the
normally scanned areas of the optical
sound tracks. The objective of this test is
to ensure that the slit illuminates only
the sound-tracks.

Depending on the design of the
projector, the positioning of the slit
relative to the optical tracks is adjusted
as follows:

The film guide is adjusted laterally for
a null if the lens and exciter lamp are
fixed in position.




6-7
Analog Optical Alignment - Projector

The lens and exciter lamp assembly
are adjusted laterally for a null if the
film cannot be moved laterally.

The adjustment is correct when there is
no signal output while the film is played.
It may not be possible to adjust for a null
with some older slits; in such instances,
/ adjust for a minimum and equal signal

]
L N% L ﬂ%ﬂm onL and R.
R / R
7 Some projectors use a lens with an
OSCILLOSCOPE TRACES adjustable slit widthThe adjustment is
correct at the point when the left and

right signals both disappear equally.

oooooooooooooooo] | Remove the SMPTE Buzz Track test
flm and thread and play the Cat. No. 97
Stereo Cell Alignment Film.

Left-Right

While the film is playing, look at the
oscilloscopelf a large amount of
crosstalk is present, loosen the stereo
solar cell head and move the head from
side to side until the crosstalk is
minimum and equal.

~ ~ NOTE: The right channel is the track
LEFT CHANNEL toward the outside of the project@n

some projectors, it may be necessary to
stop the film to adjust the position of the

cell.

ERAAARA H \{ H \H \{ VVVVVY Lock the cell bracket into position after

completing this adjustmern@heck that
\ — | the crosstalk has not changed as the
bracket was tightened.
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Verify that the outputs of the right and
left solar cells are properly connected by
placing a white card over the right solar
cell (nearer the outside of the projector)
and verifying that the level of the right
channel drops, as indicated by the

d rest ot (0| bottom group of LEDs on the Cat. No.
g 222SR/A card, and thRight Signal
PresentLED on the Cat. No. 661 card.
° E ‘ PROJlSELE(E:; o]

s LEFT SIGNAL PRESELV;'I; o
< &
N 5‘ TEs‘rPglw?r @
% g RIGHT SIGNAL PRESENT o]
. E Lep —*
§ E PROJZSELT(E:I‘:I)' —
- { Testromt 2]
CAT. NO. 661
Co000o0o0OooO0c0D00C0an0n
A P35-BT 35mm
E) Buzz Track Repeat the pI’EViOUS SPMTE Buzz
' ’ ' Track alignmentlf the film, optics, or

exciter lamp position must be adjusted,
repeat the cell alignment step using the
D000D0000000D00O Cat. No. 97 test filmI'he optimum
setting is attained when no further
adjustments are required using the two
Left-Right fe— e S test films.

ooooooooooooocool | Thread and play the pink noise on the
Cat. No. 69 P film.

Cat. No. 69P

Pink Noise Test Film

Pink Noise
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o [f] mime o o [
o 5 : = PressManual EQ (SK2).
S 0P|
o [ 2 o
e o[
FORMATS Menu  Cancel OK Exit
M DEEE
Addjust A-Chain Alignment: Swap
Optics Mo Channel Selected gg}
Auto
Erl

Input to &djust:

QP

[SE

P1 Left Channel Auto
oFL

Lewvel

)

O—E P1, Left

oooo
oooo

0O OOomo

SelectProjector 1, Left Channel by
rotating the front panel knob and pressing
OK. The OPU Alignment RTA screen will
appear.

-

Y
Yol

T
L

D Correct

X Out of phase

Incorrect azimuth

Switch the oscilloscope to the X/Y mode
and adjust the azimuth of the projector
optics for the narrowest diagonal trace.

Not enough light
on one channel

Uneven light on cell

Blooming at the ends of the trace may be
caused by improper lighting of the edges
of the optical tracks.

NOTE: If necessary, repeat the buzz track and
cell alignment steps or exciter position step above
to reduce such blooming to a minimum.

While observing the RTA screen, adjust
the focus of the sound track lens for the
best high frequency response.
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Auliust A-Chain Alignment: Swap

Diptics F1 Let Chanrie Cat The RTA trace shown may not be typical
- Faeud - [ A of your resultsMerely attempt to obtain
Tak g A the best response. The azimuth and focus
BYE EVE . .
0 vk OPU adjustments interact so you must repeat
R the azimuth and focus adjustments until
5 - no further improvement is obtained.
[m| [m|
] |
o = PresEXIT .
O OOOs
EXIT
o | domsems [ o[ Now check the Right channel:
55“ " % ol
o [ ] o[l
- o[
(I S e PressManual EQ (SK2)

E ﬁ SelectProjector 1, Right channelby
KGE e — rotating the front panel knob and
P1, Right oK pressingOK.
Right Channel: The high frequency response must be the
_ ___ same on both the left and right channels.
Adjust A-Chain Alignment: Swap . .
Optis | FrLett Channe Cat If results are not similar, it may be
oy [ | T necessary to remove the lens and check
Mawal | 5 g Al for oil or contamination or a degraded
:2 ; o slit. Replace the lens, if necessdbn
W A A not proceed to the next step until both
the left and right results are similar
Right Channel: This step adjusts the high frequency
_ __ response of the optical preamplifier
Adijust A—Chain Alignment: Swap R R .
Optics P1 Left Channzl g’g} circuit (Sht IOSS)
N /\. Auto
Marial | .5 NS Q gu:tg Rotate themain fader (front panel
- L & knob) for the most extended high
- o M e frequency response without "peakintf”.
this does not improve the response, the
¥ .
O—\g\ problem may be a degraded slit or lens

damage.
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] ]
O = Pres<EXIT .
O O
O OOOm
EXIT
VR PressManual EQ (SK2) and repeat the
high frequency adjustment for the left
channel.
FORMATS IMeﬁ (|:anje\ ﬁ |j
bples | moChamomeed | VEH SelectProjector 1, Left channelby
, Ao rotating the front panel knob and
Input to &djust: aOFL .
Wlat P1 Left Channel At pressmng.
g
] ]
|
2R O m|
O—E O oomo
P1, Left OK
botes | AT TR Again, rotate thenain fader for the
Mariul 1 N ZETB most extended high frequency response
Mariial | -5 N Q Auto without "peaking".
Lenvel Lewel
0 ll. [m] ]
S The frequency response (both channels)
must be within 1dB to at least 12kHz.
] ]
| O
8L__JB
— Pres<EXIT .
EXIT
coooooooooooooool | The final step is to adjust the output
Cat. No. 69T level of the optical preamplifier for
oot s Projector 1.
Dolby Tone > B
Thread and run the Cat. No. 69T Dolby
Tone test fim.
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R N e Y |
o =] o B PressAuto Level (SK7)
E]o@ﬁ @%o
- HeEe
H O EEE
Opfics | o Chann Sected e A pop-up screen appears which allows
Maryal Auto i
My @ o A o you to _select Projector 1 or 2 as the
] [Projector 1] optical input source.
Leve
] ]
] ]
1 B B
OE e — Turn the front panel knob to select
Projector 1 oK Projector 1, then pres©OK.
=- i bl Be certain that the Dolby Tone test film

= & fm
SR
s e oww or b The CP500 automatically calibrates the
= right and left channel optical preamp
gain, setting it to Dolby level his
operation takes approximately 30

seconds.

is still running.

oooo
oooo

O OOOm
EXIT PressEXIT when the screen reports the

calibration finished.

PresOK to save these gain settings.

oooo
oooo

0O OOomo

Repeat all of the above steps for Projector 2, if present.
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SECTION 7
THE CP500 DIGITAL SYSTEM

Mechanical Alignment

Mechanical alignment of the Cat. No. 700 Digital Soundhead consists of making
sure the film path through the Digital Soundhead is aligned with the path through
the rest of the projector. For built-in (basement) digital soundheads, see the
manufacturer's instructions.
1. Thread a length of film from augply reel through the Digital Soundhead (refer
to the threading diagram located on the soundhead), and on through the
projector as you would any film.
2. Apply tension to the film and inspect for equal tension on both edges of the film.
3. Check for uneven forces on the rollers, or twisting of the film.

4. When the path is aligned, tighten the soundhead mounting bolts and reel arm.

Adjustment Setup with Oscilloscope

NOTE: The Dolby Cat. No. 700 Soundhead is optically aligned at manufacturer and should not require
adjustment unless the CCD Circuit Board has been disturbed.

The following test setup will enable adjustment of focus and confirmation and
adjustment of lamp level and optical alignment.

1. Make sure power to Cat. No. 700 Digital Soundhead is provided. Power to the
CP500 should also be on.

2. Open the CP500 front panel.

3. Connect a probe from Channel 1 of a 20MHz or greater bandwidth oscilloscope
to the VIDEO Test Point (TP1) on the Cat. No. 670 Video Acquisition Card
with the ground lead attached to VGND (TP2, just below TP1). See the fold-
out drawing located at the end of Section 3 for the card location.

4. Connect a second probe from the scope’s Channel 2 to the CLAMP signal test
point (TP3) to trigger the scope. Connect the second probe’s ground wire to
DGND (TP7).

5. Set the trigger source on the scope to Channel 2.

6. Adjust the Channel 2 vertical trace position to move the trace off the screen. It
IS not necessary to view this signal once triggering has been established.
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Cat. No. 670 Video Board Test Points:

VIDEO TP1 (white) The CCD video signal

VGND TP2 (black) Grand reference for Video signal
CLAMP  TP3 (green) Horizontal Sync. to view Video scan.
TRACK  TP4 (brown) Perforation rate - check for 96Hz

+15 TP5 (yellow)  +15V power supply rail
+5 TP6 (red) +5V power supply rail
DGND TP7 (black) Digital grand reference
-15 TP8 (blue) —15V power supply rail

Adjust the scope for one horizontal trace across the screen, and adequate vertical
gain (approximately f sec/div. horizontal, 1 V/div. vertical). With digital film

threaded and running in the projector, observe the video waveform. (See figure
below).

Focus Adjustment

Cat. No. 700 Digital Soundheads are factory adjusted and should not require
adjustment during installation. If the soundhead has become misadjusted, focusing
may be performed. Using the setup as above, adjust the objective lens/CCD
assembly in the reader head by loosening the 2mm hex socket set screw (located
below the lens bore) which holds the lens/CCD assembly in place, and moving the
assembly back and forth. There are two methods for moving the assembly. A flat
blade screw driver inserted in the oval slot above the lens can be twisted to slide the
assembly. Alternately, if the CCD circuit board cover is removed, the assembly can
be moved back and forth with the thumb and forefinger. The best focus is achieved
when the scope pattern has minimum brightness in the center of the trace. There
will always be some light here; one is looking for the most “focused looking”
display, with minimum brightness inside the envelope. This should correlate with
minimum error rate. Re-tighten the lens holding screw.

2.7 to 5 volts

Adjust for minimum brightness in center of image.

Figure 7- 1. The best focus is achieved when the scope has minimum brightness.
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Exciter Lamp Level Confirmation and Adjustment

The output voltage of the lamp power supply is factory-set to be between 9.5 and
10 volts (See scope set up in Section 7.2). Lamp intensity has a direct relationship
to the video signal voltage. The acceptable range for the peak video signal voltage
(of unobstructed light through the perf hole) is between 2.7 and 5 volts (see figure
above). Under normal circumstances, the lamp power supply volihgewer

need adjustment to achieve the acceptable video voltage range. However, some
combinations of individual lamp intensity and projector speed may result in a video
signal outside the 2.7 to 5 volt range. In that case, it may be necessary to adjust the
lamp power supply. See the figure below?) for the adjustment location (VR1).

Do not adjust the power supply output voltage above 10 volts.

If the top of the video waveform is not reasonably #idt division), check for dirt,
dust, or other obstruction to the light path, and clesaaSection 7.§.

Oe
=

[VR1]
Voltage Adjust

Figure 7- 2. Adjustment location for lamp power supply.

Film Path Alignment

The film path is aligned during manufacture and should not require adjustment
during installation. The procedure for confirming or adjusting the film path follows.

The flanged guide roller on the top tension arm (the spring loaded roller between

the sprocket and drum) is the only film guide with provision for lateral adjustment.
The specification for its position is based on nominal film position. The film should

be guided so that the inner edge of the film is 25.4mm (+0.1-0.2mm) from a
machined reference surface on the soundhead housing (unpainted area between the
sprocket boss and the light pipe). The outer edge of the flange on the guide roller
therefore should measure 61.9mm from the reference surface. To adjust the position
of the guide, the rear panel of the soundhead, the flywheel, and the tension arm
spring must be removed. SEgure 7-3for the location of the two screws that

control the position of the roller. Before loosening the clamp screw, note the

angular position of the spring arm with respect to the tension arm on the front of

the soundhead (return the arm to the same angular relationship prior to tightening).
The lateral adjustment screw can be turned after the clamp screw is loosened. A
guarter turn of the adjusting screw will move the lateral guide roller approximately
0.1mm.
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_——CLAMP SCREW

LATERAL

@ ADJUSTMENT SCREW

Figure 7- 3. Locations of clamp screw and lateral adjustment screw.

TENSION ARM
SPRING
~

Optical Alignment

The soundhead is optically aligned at manufacture and should not require
adjustment unless the CCD circuit board has been moved or replaced (the CCD
sensor is located on the CCD circuit board. Optical alignment of the sensor depends
on the position of the circuit board). Two adjustments of CCD board position are
possible: lateral and rotational (azimuth). The procedure for confirming or adjusting
the position of the CCD board follows.

XAZIMUTH ADJUSTMENT SCREWS

\ ©
© ©
§ CCD CIRCUIT
/@ ©
@

LATERAL ADJUSTMENT SCREWS

Figure 7- 4. CCD Circuit Board.

Lateral

Lateral position can be confirmed if the video signal (of unobstructed light through
the perf hole) on the oscilloscope falls in the center of the total CCD video signal.
To center the video signal on the scope do the following:

1. Use the scope setup described in 7.2 above, observe both channels 1 and 2.

2. Run the Cat. No. 530 digital tegtfthrough the soundhead.

3. The scope image should be adjusted to look like the diagram below.

4. If the CCD circuit board is aligned, the video signal of light through the perf
hole will be centered between the falling edge of clamp (triggeegtand the

rising edge of clamp trace. As in the diagram, distance “il’b& equal oreach
side of the video signal.
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5. To re-align the CCD board, first loosen the two lateral adjustment screws
shown in the diagram of the circuit board. Move the board laterally while
observing the image on the scope. When the video trace appears as shown in
Figure 7-5, with respect to the clamp trace, tighten the screws.

F YIDED TRACE

X+ /— CLAMP (TRIGGER) TRACE

Figure 7- 5. Video trace in relation to clamp trace.

Azimuth
The azimuth adjustment controls the angular position of the CCD board with
respect to the film. To adjust the azimuth of the CCD:

1. Loosen the two azimuth adjustment screws shown in the diagram. The focus
adjustment screw will also need loosening slightly

2. Rotate the CCD circuit board assembly clockwise and counterclockwise and
observe the LEDs on the Cat. No. 671 boards in the CP500.

3. Center the rotation of the CCD circuit board assembly between the angles at
which synchronization pattern finding begins to fail. See discussion below.

4. Tighten azimuth adjustment screws and then refocus the soundhead.

Verification of synchronization pattern finding

The Cat. No. 671 cards in the CP500 are responsible processing the digital data.
These cards displaync foundon their LEDs. The 8 LEDs from top to bottom
display sync found as follows:

e Upper Left found first pass
* Upper Right found first pass
e Lower Left found first pass
* Lower Right found first pass
* Upper Left found at all

* Upper Right found at all

* Lower Left found at all

* Lower Right found at alll

If any of these LEDs are constantly off, this may indicate improper positioning of
the film or CCD circuit board.
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Proper adjustment of position, intensity and focus will be verified by observing no
error light flashing and minimum error rate (1 to 8) displayed on the Cat. No. 673
board in the CP500.

How to Identify Types of Soundtracks

A Dolby Digital print, or stereo optical (A-type or SR),or mono optical print should
be identified as such both on the film can and the leader. However, with handling
the identification may be lost. If neither are available, close inspection of the film
will help distinguish the various types. Digital data blocks are printed between the
perforations on the side of the film next to the analog (Dolby SR) track.

-+ -

Figure 7- 6. Soundtracks
Dolby Digital Print Analog Dolby SR or A-type Print Mono Print
The digital data is clearly visible Clear differences between the stereo Both tracks are the same.
between perforations next to the channels will be seen in some places
analog track. The analog track is along the track.
Dolby SR.

Film Threading

The Cat. No. 700 Digital Soundheadimitr in many ways to a conventional

analog soundhead, having a lightweight flywheel, toothed sprocket, two pad rollers,
and two dashpot-damped tension arms. The pad rollers on the toothed sprocket are
coupled to allow easy film threading. A spring loaded roller arm damps variations in
input film tension. Bypass rollers are provided to bypass the soundhead with either
35 or 70 mm film. The figure below shows Digital Soundhead film path threading.
Care must be taken to thread the film the same way every time, so that the distance
from the optical pickup point to thénh gate is constant from show to show.

Circuitry in the CP500 processor delays the signal read at the optical pickup by an
amount set during installation. The threading must match this delay, or improper
synchronization will result.

NOTE: Film tension is important. A proper loop is set when the tension arms match the white half circles.
The arms must not touch, or be too far apart (approximately 5mm is correct).

Set film path so that top and bottom tension

arm rollers ® are approximately 5 MM (1/4 inch) apart.
Use the white painted semi-circles ® for angular alignment
of tension arms © . Make sure that the rollers do not touch.

SReD Print Threading Path
Bypass Threading Path E—

Figure 7- 7. Digital Film Path Threading.
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Cat. No. 673

Error Rate Display

Following powerup, with no film running, the seven-segment display on the Cat.
No. 673 wil display a “” indicating no data on which to display error ratéth

film running, the display will show the error rate of the film on a scale of 0-8 with
intermediate values indicated by the right hand decimal point
(0,0.,1,1.,2,2.,3,3.,4,4.5,5.,6,6.,7,7.,8,) where 0O is the lowest and 8 is the highest.
The display showsF.” when an uncorrectable block of data is being processed.
SeeSection 8.Zor further details.

Rotary Switch
This switch should always be set to position O for normal operatisnused to
determine internal software revision levels when servicing the digital sub-system.

Projector Changeover / Motor Run Indicators

TheV1 andV2 indications on the CP500 front panel screen indicate the status of
the video inputs from the Cat. No. 700 Digital Soundh&ach LEDs on the Cat.
No. 670 card also indicate this statlibe M1 andM2 indications show which
projector motor(s) are runninglhe motor running signals are used in the timing of
changeovers in a two projector system.

The CP500 “changes over” between Cat. No. 700 Digital Soundheads by switching
between digital data signals at a time in advance of the actual picture changeover.
The data on the film is read by the Digital Soundhead ahead of the picture gate by
typically 1-1/2 second® delay circuit in the CP500, set during installation,
compensates for this “early” reading of ddtaorder for a changeover to be
seamless, the switchover to the incoming digital data must happen “early” as well.
The Motor Start signal (a contact which closes when power is applied to the
projector) is used to initiate the digital changeoigital changeover occurs at

eight seconds minus the amount of delay set at install&ight seconds is the

time between the motor start cue at the end of a reel and the last picture frame on
that reellf the Digital Soundhead were located at the analog soundhead position,
no fixed delay would be required, and the digital changeover would happen
simultaneously with the picture changeoviemy amount of delay added to the

digital signal to compensate for “early reading” (ahead of the analog soundhead)
must be subtracted from the eight seconds to get the time that the digital signal
must be switched after the motor start.

Format Control

When Format 10 Dolby Digital is selected, the audio output terminals of the CP500
will carry decoded digital audio when valid digital data is being read by the
soundheadWhen this is not possible (for example, playing an analog only print) the
output of the CP500 Wbe analog audio in Format 05 (Dolby SR).

The CP500 uses very sophisticated error correction techniques to allow the data to
be read perfectly, even in the presence of heavy scratching armsdirith any
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digital system, the performance is perfect up to the limits of error correction, and
then degrades very rapidghould the digital data become corrupted beyond
correction through perforation damage, concealment techniques are applied for up
to 4 perforations (40 ms), after which time the CP500 switches to passing analog
audio.Corrected digital data must remain valid for a period of time before

switching back to the digital track.

Automatic Selection of the Dolby Digital Format

CP500s equipped with versions 1.30 or later software can be set up to sense the
presence of Dolby Digital data on the film and automatically switch to Dolby Digital
from any other format. The section begins with a basic look at how to use this
feature with the standard setup. The latter part of this gives a full explanation of the
auto-digital operation and shows how to modify the operation when using a custom
set-up.

7.12.1 A Quick Look at Operation With Standard
Set-up

The Standard format control screen on the CP500 comes with Formats 01 (Mono),
04 (A-Type), and 05 (Dolby SR) set up so that auto-digital will occur from them.
These formats are marked by @ahfor sourceson the screen.

Format 10 is the format that the auto-digital system will switch to when good Dolby
Digital data is detected. It is marked with @ (for automati¢ on the screen. In

this case, Format 10 is defined as the “target” format. For more information on
target formats, se®ection 7.12.2

To enable the auto-digital feature:

PresdVienu.

oooo
0ooa

O mOOoO
MENU

SK7 Then, presSK?7.

oooad
Oomod

O OOoOod .
Pressing SK7 alternately enables and

disables the auto-digital feature.




To disable the auto-digital feature:

a = . .. .
g = You may disable auto-digital operation
DS moma by pressing th&4ENU key andSK?7.
MENU
= ﬁ Pressing SK7 alternately enables and
B g =K’ disables the auto-digital feature.
O OOood
Mo f' 0] s o0 Alternately, if the unit is currently
¢ playing digital audio in Format 10, select
Format 05 (SK3).
Moo ® | S A | e A dialog box will ask you if you want to
i oz 10 i —— disable auto-digital operation.
J @ Disabling Auto Digital User |
[31] . R
ayme | NOTE : The dialog box will not appear and auto-
5 digital will not be disabled unless the is

o E Lis Rim Test Tane currently playing in Format 10.

* Press th®©K key and it willdisable

auto-digital.
* Press th€ ANCEL key and it will
leave the CP500 as it was.

7.12.2 Operation with Custom Set-up

When a CP500 is configured for auto-digital operation, certain formats are
designatedsources’ that is -- formats from which automatic switching to Dolby
Digital is permitted, while other formats are considettedgets’ that the system

will switch to if the auto-digital feature is operational and if good Dolby Digital data
is detected. Any format that is designated as a source will display and‘any

target format will show and” (abbreviation for “automatic”) in its softkey window.

The Standard Control screen comes configured with Formats 01, 04, and 05 as
source formats and Format 10 as the target format. Even if you use a Custom
screen, complying to this set of source and target formats is probably the best
choice.
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Allowable Source Formats

Any format can be designated asaarceformat. Non-film formats, however,

should not be chosen as source formats. If, for example, you choose non-sync as a
source format, film motion during projector cueing could resudcridental

selection of Dolby Digital during intermission.

Allowable Target Formats

Any format can be targetformat. Of course, the target format should be the
format in which you play Dolby Digital. Format 10 (internal Dolby Digital system),
Format 11 (external DA20), or formats derived from them are the two most
appropriate target formats.

How It Works

When the auto-digital feature is enabled and valid source and target formats have
both been assigned, the system will automatically select the target format when:

* asource format is selected, and

» valid digital data is available.

So, if you select a source format when valid Dolby Digital data is available, the
CP500 wll immmediately change to the target format. It is important that all

operations personnel understand that this is normal operation and does not indicate
a malfunction.

Disabling the Auto-Digital Feature

Occasionally you may need to disable automatic selection of the Dolby Digital film
format. This should only be done if a print is faulty or damaged so that it frequently
reverts to analog. Three methods are provided.

Method 1
a E .. . .
% = Auto-digital can be disabled by pressing
e — theMENU key, then
MENU
PressSK7 or SK8 (depending on which
projector you are using) . Pressing SK7
= B o8 B or SK8 alternately enables and disables
O W SK7 O O ..
0 ] 0 W SK8 the auto-digital feature.
O OOoOod O OOoOod
Projector 1 Projector 2
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Method 2
T Eurrert Farmat i Presd~ormat 05 while playing digital
Mono =10 g data. A dialog box will appear on the
o —— ;:al o) screen, asking if you want to disable the
t @ e m auto-digital format.
Bt FUL | T4

= = Press th®©K key to disable auto-digital.
O O
O O

O DD;IE' NOTE : The dialog box will not appear and auto-

digital will not be disabled unless the is
currently playing in Format 10.

Method 3

Turn off the light source in the digital reader. Note that in some projectors with the
digital and analog readers built-in, both light sources turn on and off together. In
these installations, it will not be possible to turn off the digital reader without also
disabling the analog track and causing complete failure of sound in the theater.

7.12.3 Setting Up the Auto-Digital System
Assigning Source Formats

screen shows: g g [press:]
e D Men Press théIENU key
¥
sssssss hows: 5 E press:
aene E System Setup System SetupgSK1)
¥
screen shows: E E press: orma . .
Sgstem D Contgurton Format Configuration (SK3)
¥
[screen shows ] ] s =T .
o [BL_JA[ Saarema Build Format Selector (SK3)
¥
I:IO s (Build ustom Proscia| © I:I
e AR om0 |:|
= —
[ o [auete o[
HEEE
E ] 11 . ..
hiono F?‘i"z' :S:':'EEE“ 5 Eternal ChooseAssign Auto-Digital Sources
Doy o e SaTkeys: Boiby (SK4). Press any softkey to toggle that
A-type JOrmm split sur . .
Oy Select asofteey o] 60 format into and out of beingsource
g ipa softiey as an - format for auto-digital operation.
Bgﬁ& SOUFCE. Mon-syrc 2




Assigning Target Formats
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screen shows: =} E press:
[}
Format 5 |:| =2 Menu
i ke
Selection O mooo ey
screen shows: E o | press:
[}
Menu = |:| E System Setup
Selection O oooo key
screen shows: ] O |_Press:
ystem = o Configuration
Setup O oooo key
screen shows: O O | press:
Format = |:| g Build Format
Configuration | B = Selector
key O Oooo key’
Assigh Assigh|
- o Fom?ats Build Custom Prmectogrs o -
Format Selector
Assign Facer Assigh|
- o Setti%gs Aux Bits| O -
A3sign
O | Auto Digital [e] -
- Targetsg
[ Eitbigta I
uto Digr
- ° Sourcesg| o -

FORMATS

Menu  Cancel

OK

Exit

Press thé/I[ENU key

System SetupgSK1)

Format Configuration (SK3)

Build Format Selector (SK3).

o1 3 11
MMaono Assign Auto External

Digital Targets & Chanrel
N to the Softkeys, a5
Drolkay Drolky
A—type FOrnm split sur
[T [=i]
R
ﬁ? a Hlait sg_ft_kte tas ant &l
Dialky Hie Lgitst target Man-ayne 2
Diiggital

ChooseAssign Auto-Digital Targets
(SK3). Press any softkey to toggle that
format into and out of beingtarget
format for auto-digital operation.
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Maintenance and Adjustments

The Cat. No. 700 Digital Soundhead should be kept clean and free of dust and dirt
for best performance, just like the analog soundhééging the external surfaces

with a clean cloth on a regular basis will keep the head looking Flesvoptical

path should be inspected regularly and kept clean with a photographer’s lens
cleaning kit (available from most camera storese care not to scratch the lens.

The film path (rollers and drum) should be cleaned regularly, as you would on the
projector.Acetone, carbon tetrachloride, or other dangerous cleahetsd not

be used.

7.13.1 Replacing the Exciter Lamp

The exciter lamp in the Cat. No. 700 Digital Soundhead has been designed for long
life and should provide over 8000 hours of reliable use under normal circumstances.
Routine replacementilvdepend on your theater’s hours of operatibo.replace

the exciter lamp, carefully remove the six screws holding the rear cover/power
supply of the Digital Soundheadllow the lamp to cool if necessayith the rear

cover removed, the lamp will be visible but still attached to the rear cover assembly
by its two supply wiresSlide the lamp out of its bas@arefully remove a new lamp
from the protective box, and using gloves or a clean, lint-free cleplace the

lamp in the sockeBe careful not to touch the bulb or inner surface of the reflector

in the lamplf either is accidentally touched, carefully clean the area with isopropyl
alcohol when the bulb is co@lide the lamp back into its base in the soundhead,
replace the rear cover assembly and tighten the six screws.

Replacement lamp:
Use only General Electric EPT
Reflector-type

2w

Dolby Part No. 34010

Figure 7- 8. Digital Soundhead Exciter Lamp Replacement.
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7.13.2 Print Cleanliness

As with any soundtrack, keeping the film print clean will give best performance.
The Dolby Digital print format has robust error correction information encoded
along with the audio data, and the CP500 uses a powerful digital error correction
technique, allowing the data to be read perfectly even if scratches and dirt are
presentHowever, best performance will be obtained if the print is kept clean.
Standard film cleaners will provide good results.

The sound quality of the digital track has properties unlike those of an analog track
with regard to print weakVith any analog track, print wear will degrade quality in

a more or less linear fashion; the more wear, the lower the quality of the sound.
With a digital soundtrack, wear will have no audible effect until the picture quality

is degraded beyond us&t this point, wear may exceed the error correction
capabilities of the decoder, and switching to the analog Dolby SR track will occur.

DIGITAL

ANALOG

/(Sound & Picture)

Quality

—_—>
Number of plays

Figure 7- 9. Digital/Analog Track.

7.13.3 Adjustments

Routine adjustments are not required on the digital sub-system under normal use.
Adjustments for soundhead delay, surround delay, focus, and film path alignment
are made during installation, and should not be attempted by the opSrasdir.
adjustments may not affect the sound under most circumstances, and no changes
will be heard, but improper adjustment may reduce the safe operating area within
which all errors can be correctd®toper test equipment is required.

CAUTION: The Cat. No. 700 contains no user serviceable parts. Do not attempt any repairs,
as attempts to do so may cause electric shock. If you feel your Cat. No. 700 is in need of

service, contact your local service engineer.
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SECTION 8
FINAL ADJUSTMENTS

Setting Optical Surround Delay

The CP500 incorporates a delay line in the surround channel to ensure that sound
from the rear of the theater arrives at the listeners’ ears approximately 20
milliseconds after the arrival of sound from the front speakers. The delay is set into
CP500 memory using the front panel knob. Use the following formula to calculate

the correct delay setting:

1. Estimate the distance between a rear seat and the nearest surround loudspeaker,
in feet. If the metric system is used, convert the distance from meters to feet by

multiplying by three (3).

2. Estimate the distance from this seat to the front loudspeakers, in feet. If the
metric system is used, multiply the distance by three (3) to convert distance

from meters to feet.

3. Subtract the distance measured in step 1 above from the distance measured in
step 2, then add 20. The result is the delay time, in miliseconds.

For example:

The selected seat is 10 feet (3.3 meters) from the surround speakers.

The selected seat is 80 feet (26.7 meters) from the front speakers.

The delay is set for (80-10) + 20 = 90 milliseconds.

Forean shows: =] E press:
Faormat EI:I g Menu
; 3
Salestion o o ad
oy a0y s s o o | ==
[ ] o
e nu o I:l B Alignment
Selections O oo [
[t 2en showsi] O O [P
] o -
System E I:Ig Optical Surnound
Alignment O oo Delay ke

Dijital
Surraund
[

EB~Chain
:\I\gnment System

1 Op
:\d\u @ Surraunc Da\ay'msen '::'

Next, enter the desired delay time into
CP500 memory:

Press thév ENU key.

ChooseAlignment (SK2).

(A system password may be required at this point.)

Then, pres©ptical Surround Delay
(SK6).
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’/6.\?\ Rotate the front panel knob until the
desired delay reading is displayed.
] ]
] ]
O O Then press th&K key.
O OOmOd

OK

You can verify that the delay setting is acceptable by listening tmikafaDolby
Stereo film which ideally contains both center channel dialogue and some
discernible surround sound. The Dolby Cat. No. 251 SR/DigltHi/* film serves
very well for this purpose. If a stereo film is not available, the delay time can be
checked with a mono film if the film is played in Format 04 Dolby stereo optical
with surround. Make certain all speakers are ON for this test.

While the film is playing, walk around the theater and carefully listen to the
surround speakers when there is center channel dialogue. The dialogue should
appear to be coming from the screen with no significant dialogue coming from the
surround speakers.

If you hear discernible dialogue from the surround speakers, the delay time was
probably set too long.

If you hear an objectionable amount of dialogue from the surround speakers, which
persists regardless of the delay time setting, there is probably severe gain or azimuth
error in the system. Re-check both the Dolby level and the A-chain alignment of the
optical system.

In many films, the surround information is intended for subtle effects and may
provide only a low-level ambience. If the surround level and delay time have been
adjusted as previously described, the surround information will be at the level
desired by the film director. Do not be tempted to increase the surround level
because the effect desired by tira production team may be impaired or
destroyed.
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Setting Digital Soundhead Delay

On a Dolby Digital print, the digital sound data is located 6 frames in advance of the
analog soundtrack, and 26 frames in advance of the picture. When the Digital
Soundhead is mounted above the analog soundhead (as with the Cat. No. 700) a
delay is necessary in order to synchronize the digital soundtrack with the analog
track and the picture. In the CP500, this delay is set by entering the number of fim
perforations, within the range from 016 perfs (approximately 170 ms delay) to 528
perfs (approximately 5.33 seconds). The minimum is set by signal propagation
delays within the CP500 decoding process.

Soundhead delay may be determined in either of two ways: static and dynamic.

8.2.1 Static

1. Thread a length of Cat. No. 1010 Digital Soundhead alignmentitrestith
that the “bullet” frame (perf 106) is located in the picture gate, and perf number
26 is located at the analog soundhead.

2. With the length threaded through the Cat. No. 700 Digital Soundhead, read the
number of the perforation present in the light path of the Digital Soundhead.
Enter this number using the procedure shown below:

= g | gmem | o] © = From theSystem Alignmemhenu, press
utpu jptic: L.
o g g the Digital Soundhead Delaykey
I:l o ’Aﬂgnrzlennt Soundége‘lad o SK?
Ferearion Tys?ean% ( )
|:| [e) Ngs:‘a] Faszword| O |:|
R
?ﬁSﬂ?ﬂQm System summd | Using the front panel knob, dial in the
P et desired number of perfs obtained from
e @ Fied Delay: 28] perfs either of the methods described.
ol Diaital
PAI igr| Cancd ||_1E:I|é.|.._3_. :
Fiewve, ki stem
Hﬂ?:;al Fassward

)

o=
[ ]

0O OOmO
OK

PresOK.

oooo
oooo

3. Verify the accuracy of the setting by running a loop of Cat. No. 1010 test film
and observing that the flash on the screen coincides with the pip in the sound.
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Dynamic

Thread a loop of Cat. No. 1010 Digital Soundhead alignmenilteshfough
the projector, analog soundhead, and digital soundhead. Run the projector.

From theCurrent Formatmenu, seledformat 10, Dolby Digital.

PressMENU, Alignment (SK1), Reversion Mode(SK4), then rotate the front
panel knob to displaRigital Only. Pres€OK. This forces the CP500 to read
the digital track on the Cat. No. 1010 continuously. PMSBIU, then
Alignment (SK2) to place the CP500 into tBgstem Alignmersicreen.

Monitor audio from the center channel output of the CP500 (digital track) while
simultaneously monitoring audio from the analog track. Headphones may be
connected to the test points as shown below for monitoring both signals.

BYPASS
OUTPUT FROM  ~enTER O

DIGITAL TRACK

CAT. NO. 682

OPTICAL SIGNAL LEFT |O

PROJ 1 SELECT .

LEFT SIGNAL PRESENT .

]

GND

RIGHT SIGNAL PRESENT [® |

PROJ 2 SELECT (o]

OPTICAL SIGNAL RIGHT [O

CAT. NO. 661

5. Set the CP500 screenbagital Soundhead Delags described above and adjust the
number of perfs for minimum delay between the analog and digital track.

6. RESET THEREVERSION MODHO NORMAL .

8.2.3 Typical Settings

The table below shows representative settings for a variety of common projectors in use:

Dolby Digital Readers:

Projector Delay Projector Delay
Ballantyne 35mm 247 Christie 250
Century 35mm (SA) 245 Norelco/ Kinoton
Century 35/70 (3J) 309 AAll (DP70) 283
Cinemaccanica V5 252 Simplex 35mm (XL) 242
Cinemaccanica V8 260 Simplex 35/70 298

Built-in Digital Readers:

Projector Delay Projector Delay
Century w/ Component Cinemaccanica V5 28
Engineering or Kelmar 20 Simplex w/ Component
Christie 26 Engineering or Kelmar 26




Setting Digital Surround Delay

The CP500 automatically calculates a typical digital surround delay based on the
optical surround delay setting performedction 8.1 Actual theater geometry
affects the amount of surround delay required, therefore you may wish to set the
delay manually.

From theSystem Alignmentmenu, press thBigital Surround Delay key (SK5).
Rotate the front panel knob until the desired delay reading is displayed, then press
OK.

The following tables show approximate delay values (in miliseconds) based on
theater width and length. Setting of surround delay should be verified by listening at
various locations in the theater.

Width (feet)

20 | 30| 40| 50| 60| 70| 80| 90| 100 11p 120 130 1ko

20 | 10 | 10| 10| 10| 10| 10| 10| 10] 100 1d  1d 10 1P

30 | 10| 10 10 10] 10| 10] 10] 10] 100 1d  1d 10 1p

40 | 20 [ 20| 20| 20| 20| 20] 20] 20 200 2d 24 20 2p

50 | 30 | 20 [ 20 20 20| 20| 20] 20 200 2d  2d 20 2p

60 | 30 | 30 [ 30| 30 30| 30] 30] 30] 30 3d 3d 30  3p

70 | 40 | 30 ] 30 30 30| 30] 30] 30] 30 3d 3d 30  3p

80 | 50 | 40 [ 40| 40| 40| 40| 40l 40 40 4d  4d 40 4P

Length 90 | 50 | 50 | 40| 40 40| 40| 40| 40 40 4d  4d 40 4P
(feet) 100] 60 | 50 | 50| s0| 50| 50| 50 50 50 5d s 50 5p
1120 70 | 60 | 60| 50| 50| 50| 50| 50 50 5d 5 50 5P

120] 70 | 70| 60| 60| 50| 50| 50| 50| 500 5d 5 50 5P

130 80 | 80| 70| 70| 60| e60] 60] 60 60 6d 6 60  6p

140 90 | 80| 80| 70| 70] 60| 60] 60| 60 6d 6 60 6p

150 90 | 90 | 80| 80| 80| 70| 70l 70 70 7d  7d 70 7p

160 | 100 | 100] 90| 90| 80| 80| 70 7o 7d  7d 7 70 b

170 | 1120 | 100] 100] 90| 90| 80] 80 80 &d 8( 8) 8p P

180 | 1120 | 110] 100] 100 10d 90 90 &q 8( 8) 8 80 4o

190 | 120 | 120] 110] 110 10d 100 9o 9 90 9 9P do do

200 | 130 [ 120 120] 110] 112d 100 10p 100 9p 9p do 9o 0

Width (meters)
10 15 20 25 30 35 40 45 50
10 20 20 20 20 20 20 20 20 20
15 20 20 20 20 20 20 20 20 20
20 30 30 30 30 30 30 30 30 30
25 40 40 40 40 40 40 40 40 40
30 50 50 50 50 50 50 50 50 50
35 60 60 50 50 50 50 50 50 50
40 80 70 60 60 60 60 60 60 60|
Length 45 90 80 70 70 70 70 70 70 70
(meters) 50 | 100 90 80 80 80 80 80 80 80
55 110 | 100 90 90 80 80 80 80 80
60 120 | 110 | 110| 100 90 90 90 90 9(
65 130 | 120 | 120| 110 100 10( 100 100 140
70 140 140 130 120 110 110 110 11 130
75 150 150 140 130 120 12( 110 110 lJIO

[=]




8.4 Bypass Adjustments

The Bypass system has two adjustments: output level (all systems) and low
frequency and high frequency driver balance (for systems only equipped with the
optional Cat. No. 683 Electronic Crossover).

8.4.1 Before you Adjust

First, turn off the power to the CP500. Remove the Cat. No. 682 card, located in
position J2 (se&lodel CP500-SR Card Locatioris Section 3. Set jumper J900
to theBCAL position.

Set jumper to

BCAL position . j’% DDDDD
BYPASS

BYPASS
S, | CROSSOVER OUTPUT LEVEL
NO
g E A H +— L0 & =
E ) BYPASS
OBCAL m 2 | J901 l oEal I LF BALANCE
odl vEs J902 [ h= with
Cat.No. 683
NO —

installed

NAO NAO
A
Set these jumpers J3 l J4 l J5 l
to "YES" if optional © © ©
Cat.No. 683 crossover YES YES YES
card is installed.
LEFT CENTER RIGHT
CROSSOVER CROSSOVER CROSSOVER

J2
ﬁ ACTIVE —» [ sonz | LEFT SURROUND
3 RIGHT SURROUND
oout HIGH PASS FILTER
NSNS . ZH00L | FREQUENCY SELECTOR
QQ QFQ 9%@@9 ohte

CAT. NO. 682

Figure 8-1. Cat. No. 682 - Set jumper J900 to the BCAL position.

NOTE: Cat. No. 682 cards with revision numbers earlier than Revision 3 do not have this jumper. To adjust
level and low and high frequency driver balance with these older cards, see special instructions below.

Then, re-install the Cat. No. 682 card and turn on the CP500.

If you have a Cat. No. 683 Electronic Crossover card in your CP500, skip the
following sub-section and proceed to the section tBl&dd3 Output HF/LF

Balance and Level Adjustments (Systems with Cat. No. 683 Electronic Crossover
Card). Special instructions for adjusting Cat. No. 682 cards with revisions earlier
than Revision 3 can be found in secti@.4and8.4.5 (Revisions 2 and earlier

Cat. No. 682 carddo not have the jumper J900 to feed the pink noise calibration
signal into the bypass system.)
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8.4.2 Bypass Level Adjustment
(No Cat. No. 683 Electronic Crossover Card Installed)

screen shows:

comat (B[ 121 e Press th&/IENU key,
¥ .
pessmsens) g 8 *”“ﬁl_g t Alignment (SK2),
Selection = O oooo = : kr;;nen
screen shows: Eig press: Output AdJUSt (SKZ), and
PN e select theCenterchannel.
° Ll oot il ° If necessary, calibrate the SPL level of
- i © the CP500 analyzer.
=i v
,_ o L R Ls Rs Ms o ’_
e SelectHalf Screen
g g 5 PresBypass(SK5). This connects the
B —enC Left, Center, and Right outputs of the
CP500 to the Bypass subsystem output.
E Adjust the Bypass Level trimpot on the
: Cat. No. 682card for85 dBCin the
theater.

(If the desired level cannot be achieved,
turn the CP500 off and remove the Cat.
No. 682 card. Move the Bypass Gain
HI/LO jumper J902 to the alternative Hl
or LO gain position, as desired.

“85 dBC” Replace the Cat. No 682 in the CP500,
turn the power on, and repeat the first
two steps.)

Turn off the power to the CP500.
BCAL
\ — SBCAL Remove theCat. No. 682card and
[Edo switch jumper J900 to theon-BCAL
J900 position.

Cat. No. 682 card Re-install the card.
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8.4.3 Output HF/LF Balance and Level Adjustments
(With Cat. No. 683 Electronic Crossover Card)

REMEMBER: Adjust the trimpot on th€at. No. 6820utput Card foL.F/HF Balance and adjust the
trimpot on theCat. No. 683 Electronic Crossover Cafdr Bypass Level

screen shows: O O [presst
=] o
Format 2 |:| = Menu
i ke
Selection O mooo ey
screen shows: O o [ press:
= I
g8 .
Menu g g8 Alignment
Selection O oooo key
screen shows: - O |Press:
o o .
System g |:| = B-Chain
Alignment O oooo Alignment key
screen shows: - o [Press:
o o .
B-Chain = |:| o B-Chain
o a e N
Alignment O oooo Equilization key

|57 1 b
DO Eg(z @ Channel to Equalize:
e
ux

Press théMENU key
Alignment (SK2)
B-chain Alignment (SK1)

B-chain EQ (SK1) and select the
Centerchannel.

SelectHalf Screen

|:|o it Ce"‘° *OD

- | | o [l
O SEOE
E é SKS PressBypass(SK5). This connects the
e — Left, Center, and Right outputs of the

CP500 to the Bypass subsystem output.

Adjust the Bypass trimpot on the Cat.
No0.682 (be sure not to adjust the Cat.
No. 683 at this time) so that the average
level displayed on the spectrum analyzer
from 200 to 500 Hz is equal to that from
630 Hz to 3 kHz.

This trimpot adjusts the low frequency
driver level relative to the high

frequency driver. In general, the Bypass
Gain Range jumper (J907) on the Cat.
No. 682 card should be set to HI and the
jumper (J600) on the Cat. No. 683 card
should be set to LO. If you cannot get
the desired result, change the setting of
the appropriate jumper.

oooo
Oood

0O OoOm
EXIT

oooo

ooono

0O OoOm
EXIT

PresEXIT twice to get to th&ystem
Alignmentmenu.
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| O .
Sk2 ® = Presutput Adjust (SK2).
O O
O OOooo
Cofts | Adist 0wt Level | By Select theCenterchannel. If necessary,
ot to- 5590 o SPL calibrate the SPL level of the CP500
Cowa) oo i
el analyzer.
Optical
e
t SelectHalf Screen
L B R Ls FRs Ms

E é SKS PressBypass(SK5). This connects the
e —t Left, Center, and Right outputs of the

CP500 to the Bypass subsystem output.

Adjust the Bypass Level trimpot on the
Cat. No. 683(do not adjust the 682 at
this time) Electronic Crossover Card to
85 dBCin the theater.

CAT. NO. 683

Turn off the power to the CP500.

BCAL
\ Remove theCat. No. 682card and
—BCAL L
Solo switch jumper J900 to theon-BCAL
J900 position.

Re-install the card.
Cat. No. 682 card
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8.4.4 Bypass Level Adjustment for Early Cat. No. 682
(No Cat. No. 683 Electronic Crossover Card Installed)

50T, Thread the projector, and run a loop of
Sat:No.sop Cat. No. 69P pink noise test film, or the
S pink noise side of Cat. No. 69 test film.

SelectFormat 04 (Dolby Stereo).

PressMENU. Then,System Setup

screen shows: O O [ press:]
Format Selection §|:|§ Mgnu
A Sl ' Using theBypasskey (SK8), toggle
— . v e back and forth_ betwee_n regular and
Menu él:|§ System Setup bypaSS Operat|0n, Settmg the BypaSS
b ‘ i level trimpot so that the sound pressure
N level matches between Bypass and non-
o [ System Setup: "Lt © B . yp
b ypass operation
O [agjust o
[ © e B © (If the desired level cannot be achieved,
g " °E turn the CP500 off and remove the Cat.
PORWS e e O X No. 682 card. Move the Bypass Gain
yp

HI/LO jumper J902 to the alternative Hl
or LO gain position, as desired.

Replace the Cat. No 682 card in the
CP500, turn the power on, and repeat
step the above steps.)

O [m]
= o = = Turn the off the Bypass feature. Press
O™ “moom- FORMATS to return to thé-ormat

FORMATS screen.
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8.4.5 Early Cat. No. 682 Output HF/LF Balance and Level
Adjustments (With Cat. No. 683 Electronic Crossover Card)

REMEMBER: Adjust the trimpot on th€at. No. 6820utput Card foL F/HF Balance and the adjust the
trimpot on theCat. No. 683 for Bypass Level

] Thread the projector, and run a loop of
Cat. No. 69P pink noise test film, or the
= pink noise side of Cat. No. 69 test film.

SelectFormat 04 (Dolby Stereo).

PressMENU. Then,System Setup

PresBypass(SK8). This connects the
Left, Center, and Right outputs of the
CP500 to the Bypass subsystem output.

Adjust the Bypass trimpot on ti@at.

No. 682(be sure not to adjust the Cat.

: No. 683 at this time) so that the average

E level displayed on the external spectrum
i analyzer (you cannot use the CP500’s

svenss [ ) . :

- internal analyzer for .thIS adjustment)

from 200 to 500 Hz is equal to that from

630 Hz to 3 kHz.

This trimpot adjusts the low frequency
driver level relative to the high

frequency driver. In general, the Bypass
Gain Range jumper on the Cat. No. 682
card should be set to HI and the Cat.
No. 683 card should be set to LO. If you
cannot get the desired result, change the
setting of the appropriate jumper.

Using theBypasskey (SK8), toggle
back and forth between regular and

0O oooo bypass operation, setting the Bypass
level trimpot on theCat. No. 683s0

that the sound pressure level matches
between Bypass and non-Bypass

oooad
| u]mm]

operation.
E E E ﬁ Turn the bypass feature off. Press
=) W SK8 0 = FORMATS to return to thé-ormat
O oood B 0000

FORMATS screen.
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About Non-sync

The CP500 has two sets of Non-sync inputs, designated Non-sync 1 and 2. They
both have a wide range of input level adjustment, but to further extend the possible
range of input signals, the two sets of inputs have different gain adjustment ranges.

* Non-sync 1will accommodate input Dolby levels between approximately 0.13
and 6.3 volts.

* Non-sync 2will accommodate input Dolby levels between approximately 0.05
and 2.5 volts.

Dolby level represents about 85 dBC in the auditorium.
The adjustment trimpots for these inputs are on the Cat. No. 681 card. Non-sync 1

L and R input gains are adjusted by the top two pots; Non-sync 2 L and R are
adjusted by the next two pots down.

ccc SIGNAL PRESENT
o [ SIGNAL PRESENT I{
9 =
NONSYNC1 LEFT | @
NONSYNCLRIGHT | @
PHANTOM MIC POWER
FOR EQ MIC NONSYNC2 LEFT | @
NONSYNC2 RIGHT | @
OFF <-—» ON
e 9o _
Q ° ° J3 ) EQ MIC INPUT @[
| @ [~ -]
O
H i cw SIGNATURE MIC | @
0000800000 o 6w
s T —
B S OOOOOOOO
ooooooo CAT. NO. 681
D o 1 ‘soooosoosoosoo
0500000
cs
CAT. NO. 681

Figure 8-2. Cat. No. 681 card — Front View and Side View

The Non-sync gain should be adjusted with the fader at its usual setting, generally
7.0, to obtain the desired output level. This makes special fader settings for Non-
sSync unnecessary.

Format 60 selects Non-sync 1; Format 61 selects Non-sync 2. These formats are
decoded in the same manner that is used in the Dolby CP55 and CP65 Cinema
Processors: Left and Right channels are sent straight through to the Left and Right
stage speakers; Center is muted, and the difference between the Left and Right
inputs is sent to the surround channels. A user format is easy to create with full
Dolby Pro-logic decoding of the Non-sync inputs. This can be done by using the
Build Custom Format menu and starting with a copy of Format 60 or 61. Note that
many two channel stereo music mixes will sound monaural when Pro-logic
decoded; you will have to experiment on a case-by-case basis to see what works
best.
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8.6 Mute Speed Adjustment

The length of time it takes for the sound to fade from normal setting to muted
(when theMUTE key is pressed) is adjustable. To make this adjustment,

screen shows: press:
e 15[ B[ mens Press th1ENU key,
Selection Qo aom key
screen shows: . O | press:
Menu §|:| = System Setup SyStem Setu F(S Kl),
Selection O oooo & key
screen shows: E ; E [ press:]
SSystem B |:| B | CP500 Controls CP500 Contro|s(s Kl)’
etup O oooo key
o [FPEE cocon contrals o .
o [T i Mute Speed Adjustment(SK7).
o :Itt:::ﬂlﬂn Muteggﬁlesctl o
o [ o

FORMATS Menu  Cancel OK Exit

/_\ Use the main fader to select the fade-out

time you prefer. The time displayed is
the approximate time to silence. You
can test the mute function while in this

window to see whether you are satisfied
with the setting chosen.

ﬁ ﬁ PresOK when you are satisfied with
ep—— the setting or pre’SANCEL if you
oK wish to retain the original setting.
| |
= = PressFORMATS to return to the
p— normal format control screen.
FORMATS

NOTE: When the Mute function is being executed, any other control actions will be delayed for
approximately 1.2 times the selected mute time.
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SECTION 9
ACCESSORIES

CP500 Operation with Remote Controls

The CP500 is equipped for use with three types of remote controls: Cat. No. 689,
Cat. No. 734, and an auditorium fader.

9.1.1 Cat. No. 689 CP500 Remote Control

FORMAT SELECTION KEYS
Select the same formats as displayed on the
CP500 front panel. The remote controller can
be programmed to also select the local

key is pressed

WRITE-ON AREAS MUTE ON INDICATOR
Indicates output to all channels is muted.
® y O [coLey @ FADER KNOB
Mute ON Controls sound level.
Z &
- Y-
e e
- L
MUTE
Eo ool
Vi
@ Cat. No. 689 CP500 Remote Dolby Laboratories Inc. @
b \691D01.WMF '
MUTE KEY
M

utes output to all channels
ivated

when actival

Figure 9 - 1. Cat. No. 689 CP500 Remote Control.

NOTE: Operation of the remote is disabled when the front panel display shows a screen other than a format
screen.

The features of the Cat. No. 689 Remote Control duplicate the front panel format
selection, fader , and mute controls of the CP500.

The function of the remote fader duplicates the CRBA fader. Both are active
at all times and both fader setting indicators display the most current adjustment,
regardless of which fader was last modified.

Operation of the remote fader is disabled when the front panel display of the CP500
shows a screen other than a format screen. In such cases, the Fader Level Display of
the CP500 wll read 0.0, 1.0, or 2.0, showing which projector is associated with the
remote. The association between a projector and the remote is set by means of DIP
switches inside the Cat. No. 689. Eitlhgino projector),l (Projector 1), o2

(Projector 2) can be selected. If the remote control is programmed with a projector,
any format selection from it will execute a changeover to that projector. Fader or
mute operations will not cause changeovers.



The format selection softkeys aNtUTE key of the remote control box function

just like those on the CP500 front panel, as long as the CP500 is in a format screen.
White painted areas are provided next to each softkey so that the assigned formats
can be written on them.

O O
O ® % ® @S
=
> o)
H ® H ®
O o“@i
~N
o \) CAT. NO. 689 REMOTE o

Figure 9 - 2. Dip switch location for Cat. No. 689 — set to Projector 1.

The remote is set at the factory with all switches UP (ON), which causes the Cat.
No. 689 not to be associated with any projector. To program the Cat. No. 689 to
be associated with Projector 1, set DIP Switch 1 OFF (DOWN), and leave the other
switches ON (UP). To program the Cat. No. 689 to be associated with Projector 2,
set DIP Switch 2 OFF (DOWN), and leave the other switches ON (UP).

When a Cat. No. 689 is programmed to be associated with a projector, any format
selection from that remote will cause the50P to switch to that projector.

NOTE: Mute and fader changes from any remote controller will not affect the projector selection.

9.1.2 Cat. No. 734 CP500 Remote Fader

The Cat. No. 734 CP500 Remote Fader consists of a shaft encoder with LEDs to
indicate the fader setting. It functions just like the CP®@in fader. Both are

active at all times, and both fader setting indicators display the most current
adjustment, regardless of which fader was last adjusted.

The Cat. No. 734 is identical in function to thain fader on the CP500 front
panel. The system wilccommodate two Cat. No. 734s.

NOTE: Operation of the remote fader is disabled when the front panel display shows a screen other than a
format screen.
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9.1.3 Auditorium Fader

This is a user-furnished 100k linear pot
resistance corresponding to Fader 10.

To select the Auditorium Fader:

wired as a variable resistor, with minimum

e L[ e Press th&é1ENU key.
¥ L
o o[l PressAuditorium Fader. Turn the
I ° [*[hy wcrmmonmra front panel knob to theEnabled
m- O E Lo position
I:lo . &l °I:| /\
= £ & O=
E E Press thEORMATS key to return to
] ] the format control screen. The fader
m 0000 . . "
FORMATS level display will show AU.

NOTE: When the auditorium fader is selected, the

CR#&a fader and any Cat. Nos. 706 or 689 faders

installed in your system will be disabled. Only the auditorium fader will be active.

To return to the Main Fader:

screen shows:
Format
Selection

Press thévIENU key.

PressAuditorium Fader. Turn the

[T O p— o[l _
e @ e nras o ° E?; front panel knob to theDisabled
H- " "™ e kM position.
[ i © [ ¥\
B & L] O=
E E Press thE ORMATS key to return to
] O the format control screen. The fader
H 0000 . .
FORMATS level display will show the current fader

setting once again.
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Operation with Cat. No. 580 Microphone Multiplexer

The Cat. No. 580 Microphone Multiplexer has been designed to work with, as well
as be controlled from the CP500. The multiplexer ensures more accurate theater
speaker equalization by enabling the simultaneous use of as many as four
microphones (supplied) placed throughout the auditorium. Although the unit is
normally furnished with Dolby recommended miniature measurement microphones,
it will accommodate 12V phantom powered professional microphones as well.

The multiplexer rapidly switches between the four microphones and sends their
outputs to the CP500 over the special 31-meter (100-ft.) Dolby Cat. No. 582
input/output cable (supplied). Then, the digital circuitry within the CP500 averages
the microphone outputs for display on its built-in real time analyzer and subsequent
EQ adjustments. This eliminates the time-consuming process of moving a single
microphone to different locations and manually averaging the results.

Four high-quality electret microphones are supplied with the Cat. No. 580, in
addition to six meter (20-ft.) connecting cables that adapt the microphones' standard
XLR connectors to the “mini-XLR” style input connectors on the Cat. No. 580.

The Cat. No. 582 input/output cable used to connect the Cat. No. 530 to the
CP500 contains two individually shielded pairs: one for distribution of bi-

directional RS-232 control signals and the other for the multiplexed microphone
signal.

A built-in microcontroller chip is programmed to control microphone selection,
switching rate between microphones, and the Cat. No. 530 LED display. There are
no user adjustments on the Cat. No. 530 itself.

9.2.1 Operation

Position the Cat. No. 580 Multiplexer in the center of the listening area and connect
the four microphones to the multiplexer using Cat. No. 581 adapter cables. Place
each microphone in the room so that they are substantially in the reverberant field
rather than in an area that receives the most direct energy from the speakers. In
addition, avoid perfect symmetry -- that is, arrange the microphones so that they are
not, for example, arranged in a perfect square or rectangle parallel to the sides of
the room. Take care not to place any of the microphones on the central axes of the
room, as standing waves and nodes at these positions can cause measurement
errors.

The microphones should normally be mounted at the listener's head height.
However, if the seats have high backs, the microphones should be raised to have at
least 23 cm (9 inches) above the top of the seat to avoid unwanted effects.
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The figure shown below provides an example of good microphone placement.

CP500 REAR PANEL

(I

L]

Microphone and Adaptor Cable

Part No. 83294 MIC. INPUT

Adaptor Cable

Part No. 51031
Mic— [

[O] mic1 b
[O] mic2
[O] mic3
[O] mica " ieg 2= Cat. No. 582 /0 Cable

Cat. No. 560
Dolby Laharatories Inc.

Cat. No. 580
Multiplexer

Figure 9 - 3. Microphone placement with Cat. No. 580 Multiplexer.

Connect the Cat. No. 582 input/output cable to the Cat. No. 580 Multiplexer and
secure the hold down screws so that the cable cannot work loose. Route the cable
to the location of the CP500 and connect it to the microphone connector on the
back panel of the CP500.

To operate the Cat. No. 580 Micr ophone Multipl exer thr ough the CP 500:

screen shows: E E press: Begln by enterlng the mleOphone
Sewcton | P5amm® M multiplexer control screen on the
CP500:
screen shows: E |:| E press:
e el Press tht1ENU key.
4
screen shows: ) [} press: .
System é|:|§ B-Chain Alignment PreSSAhgl‘lment (SKZ)
Alignment D oomo il (A system password may be required at this point)
h ; [press: ]
screen shows: [m] [} press:
G Chain I i Mux PressB-chain Alignment (SK1).
. L. .
DO gnclcallenab\ed Mmuii:ivl;ig::gl:e %T?gllﬁé o D ChOOSdV“C MUX (SK3)-
D o gcigr?enab\ed scaa:rt o I:l
N St o[ NOTE: While performing equalization, this
I o [ "o multiplexer control screen may be entered directly by
FORMATS Menu  Cancel  OK Exit pressinEﬁK5,
E E E =
818
= =J To scan through the microphones, press
B ooos Scan(SKa8).
[ Miraphone Enable! The scan rate may be set by choosing
uitiplexer
Mic .
v b Set Scan RatgSK6). Rotate the front
3| . . . .
i @ acon Fate: [ 02)aees panel knob until the desired rate is
o B B | displayed then pres3K. The number
Bt srabled | | seanl B 5 ng;Kn” displayed is the time spent connected to
each microphone.




To select onemic: Pressing any soft key, SK1 through
SK1 - SK4 SK4, will halt scanning and enable the

) corresponding microphone.
To removeone mic:

| B SK5 ;
= O To remove a microphone from the scan
SK1 - SK4[0 =2 ] .
Do E sequence, select the microphone by
To resume scan pressing the corresponding softkey, then
' = = press thé&Enable/Disablekey (SK5).
S E SK8 .
0 0ooo Resume scanning by pressigan

(SK8).

NOTE: This feature can be used to find out if one
microphone has accidentally been placed in an
acoustically unusual location that might adversely
affect the overall equalization. It can also be used to
identify failed microphones.

Calibration of the CP500’s measurement system for absolute level is done in the
same way as it is with no multiplexe3de page 5-Y Sound pressure levels can be
adjusted either with the multiplexer scanning or with a single microphone selected,
although equalization should always be done with the multiplexer in scanning mode.

The Real-Time Analyzer in the CP500 has been designed to always set the 800 Hz
1/3-octave band at th@*line. Therefore, any variations in microphone sensitivity

or level in the room are automatically removed from the display, and only
equalization differences remain. This feature makes using a multiplexer for
equalization much easier since only frequency response differences are shown on
the display. Furthermore, the CP500 analyzer has slower display time constants --
graded according to frequency, than many commercial analyzers. This results in a
display that is more stable at low frequencies but still responsive at mid- and high
frequencies.

9.2.2 Components

Use the listed numbers for ordering replacement parts:

Cat. No. 580 Microphone Multiplexer Unit

Cat. No. 581 One Microphone with Adapter Caplat Nos. 51031 and 83294)
Part No. 51031 Microphone
Part No. 83294 Microphone-to-MPX500 Adapter Cable, 6 meter (20"

Cat. No. 582 MPX500-To-CP500 I/0O Cable, 31 meter (100"



SECTION 10
TROUBLESHOOTING

Your theater sound system consists of a number of critical audio components in
addition to the Dolby CP500. Thus, the first step when something goes wrong with
the sound is to find the source of the problem. The troubleshooting chart, starting
on page 7, can be helpful.

If the troubleshooting chart is not sufficient for finding and solving the problem
right away, the procedures in the following manual sections should be helpful.

If you are unable to solve the problem using the information which follows, call
your local authorized service enginegection 3of this manual contains fold-out
drawings of the circuit card locations, which will help if a phone discussion with
your service engineer is necessary.

10.1  During the Show

10.1.1 If Film Sound Is Lost

1. First, check that the correct format and projector are still selected.

2. Verify that the exciter lamp(s) in both the analog and digital (if so equipped)
film readers are on.

3. Check that the system is not in Mute, the fader is set.@ dr above, and that
the front panel still responds to the controls.

4. If your installation uses an auditorium fader (fader display sh&ws); check
the setting of this fader.

5. Open the front door of the CP500 and switch to Bypass using the pushbutton
switch in the lower right corner. If sound is restored, it will be playing in mono,
but you can continue the show while you try to find the source of the trouble.

6. If sound is not restored, check that bypass power is connected to the CP500. A
red LED located above the front panel knob will be on if bypass power is
present. An external bypass transformer must be connected to the CP500 and
plugged into an operational power source for Bypass to work.

7. If these methods do not restore film sound, press the bypass power switch in the
lower right hand corner behind the door again. WherCtreent Format
screen appears, switch the CP500 to non-sync and play your source of
intermission music. If the system operates properly in this format, there is no
problem with the equipment following the CP500 (such as power amplifiers and
loudspeakers). The problem may be in the projector(s). Double-check both
projectors, and if possible continue the show using the other projector.
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10.1.2 If One Channel Fails or is Distorted

1.

Open the front door of the CP500 and switch to Bypass using the pushbutton
switch in the lower right corner. A mono signal is then fed to all three screen
channels. If the problem in one channel persists, the power amplifier or speaker
for that channel is probably at fault. If the problemas in the Center channel,
switch the faulty amplifier off, being sure that it is not shared with the Center
channel, and finish the show in that condition. If the Right or Left channel has
failed, it may be preferable to switch off both Right and Left power amplifiers.

If you are showing a mono film and the Center channel has failed or is distorted,
switch the CP500 to Bypass so that the mono signal is fed talithe st

functioning Left and Right channels. Turn off the power amplifier for the Center
channel.

10.1.3 If Switching to Bypass Does Not Restore Sound

1.

First, check the exciter lamps, the fader setting and the mute button. Make
certain that all components including power amplifiers are receiving AC mains
power.

With the unit switched to Bypass, verify that the red LED near the front panel
fader knob is illuminated. If it is not, bypass power may be the problem. Check
that a bypass power transformer is connected to the CP500 and plugged in to an
operating AC mains power outlet.

If the bypass power appears to be working properly, check if the signal present
lights on the Cat. No. 661 optical preamp card (third slot from the left side of
the unit) are flashing. If they are and sound is still not available, check that AC
power to the power amplifiers has not been lost.

If the signal present lights on the Cat. No .661 are not flashing, the circuit card
may be defective, or the bypass power section of the Cat. No 682 (second slot
from the left side of the unit) may have failed. Substitute other known good

cards as a temporary measure. If you substitute another Cat. No. 682, both the
bypass level potentiometer located on the edge of the card and jumper J902 may
need to be adjusted.

10.1.4 If You Hear Extraneous Noises When Playing

1.

a Digital Film

Switch the Format to analog (Format 05). If the noises persist, open the front
door of the CP500 and switch to Bypass using the pushbutton switch in the
lower right corner. If the noises still persist, check the power amplifiers as it is
unlikely that both the digital and analog parts of the system have failed.
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10.1.5 Excessive or Inappropriate Sound From
Surround Speakers

1. As an emergency measure to continue the show, switch off the surround
channel power amplifier(s). At your next opportunity, find out if the problem is
related to the film itself or the theater sound system.

The problem is most likely to be in:
« Power amplifier gain settings;
« Damaged loudspeakers rattling, etc.;
« Solar cell alignment in the projector (if the problem is analog sound);
« Cat. No. 661 optical preamplifier card (if the problem is analog sound);

« Cat. No. 222 SR/A or Cat. No. 300 (if so equipped) Noise Reduction
cards (if the problem is analog sound).

10.1.6 On CP500s Equipped with Cat. No. 683
Electronic Crossover:

This optional board is located in the first slot on the left hand side of the unit.
No High Frequency Or Low Frequency Output

Possible causes are
« A high frequency driver speaker driver has failed.
« Alow frequency speaker has failed.
« A power amplifier has failed.
« A power amplifier fuse has failed.
+ The Cat. No. 683 card may have failed.

High frequency driver failures are the most common cause of this problem.

If it appears that the Cat. No. 683 card is the cause of the problem, open the front
door of the CP500 and switch to Bypass using the pushbutton switch in the lower
right corner. A separate speaker crossover system is provided for Bypass operation;
however, the sound will be in mono only.
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Between Shows

Open the door and look at the three LEDs at the left edge of the Cat. No. 684
system controller board. This is the horizontal board located at the bottom of the
CP500. If all three are lit, then the power supply is acceptable.

MAIN CP500 RESET BUTTON
POWER INDICATORS

CAT.NO.

% renknkakn n A

+15V

NOTE: There is no LED indicating +24V power. If the fan is running then +24V power is working.

Next, turn off the power amplifiers to avoid disturbing the audience.

The CP500 is equipped with several sets of LEDs which indicate the presence of
signals. These LEDs can assist in fault diagnosis. If you have only a small amount of
time between shows, then you may wish to perform this procedure after the theater
has closed.

NOTE: The signalglo not flow straight across the unit from left to right.

10.2.1 Analog Film Sound Signal Path LEDs

(Be certain that Format 04 is selected)

For playing analog films, the first LEDs in the signal path are located on the Cat.
No. 661 Optical Preamp card. This card is located on the third slot from the left in
the CP500 chassis (J3). Two LEDs near the center of the card indicate that signals
exist for the Lt and Rt sound channels from the film. The other two LEDs above
and below these indicate which projector is selected. If the center LEDs are not
flashing for normal film dialog level passages, then the problem may be one of the
following:

« The wrong projector is selected.

« The exciter lamp has failed.

+ The solar cell is not in the correct position on the projector.
« This card has failed.

The second set of two LEDs for Lt and Rt are at the top of the Cat. No. 681 card,
which is the right-most full height card (J7). If the LEDs on the Cat. No. 661
(discussed above) are flashing and these LEDs are not, then either the Cat. No. 661
or Cat. No. 681 is faulty.

Next in the analog signal path are the LEDs on the Cat. No. 222 SR/A module,
located next to the Cat. No. 681 card (J4). The bottom LED of the set of four
LEDs located next to the Dolby symbol is a signal present indicator. The other
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three LEDs function as a signal meter. If the Cat. No. 681 LEDs are flashing but
these are not, then the Cat. No. 681 is defective, or the Cat. No. 222 SR/A is
defective.

EXCEPTION: If you have a Cat. No. 668 Studio NR daughter board, the Lt and Rt signals are routed
through the Cat. No. 300 modules rather than the Cat. No. 222 SR/A module. The Cat. No. 300s have no
level meters so no signal presence indicators are available in this configuration.

Next in the signal path are the LEDs on the Cat. No. 675A card located nine slots
from the right hand side of the unit (J12). This card functions as the surround
decoder. The top two LEDs indicate level in the Lt and Rt channels; the bottom
two indicate analog-to-digital converter overload in the same two channels. If
LEDs are flashing on the Cat. No. 222 SR/A but not here, then the Cat. No. 681
card, or this Cat. No. 675 is faulty.

Next in the signal path fall formats are the LEDs on the Cat. No. 675A card,
located seven slots from the right hand side of the unit (J14). The top six LEDs
indicate signals are present in the respective channels. This card functions as the
equalizer card. The Cat. No. 675A, as mentioned earlier shows lights, but if this
card does not, one of the two Cat. No. 675A cards discussed is defective.

The last point in the signal processing chaingibformats is the Cat. No. 682

Output card located in the second slot from the left hand side of the unit (J2). If all
other LEDs mentioned above are flashing but LEDs on the card are not, then the
main fader is turned down too far, the system is muted, or the Cat. No. 662
Digital-to-analog converter card or this card is faulty.

10.2.2 Digital Film Sound Signal Path LEDs

All the LEDs in the analog section described above should be on as described
above, since the print also contains an analog soundtrack.

The first LEDs in the digital signal path are thegtéen LEDs on each of the two

Cat. No. 671 cards located in the 4th and 5th slots from the right hand side of the
unit (J16,17). These should all be on nearly all the time when playing a good quality
film print with digital sound track.

Note that a steadwd light showing on either of these cards indicates that the card
is not working. Pushing the digital sub-system reset button located at the bottom of
the Cat. No. 673 card (third slot from the right hand side of the unit, J18) will
frequently cure this problem.

WARNING: Pushing digital reset will cause theZDR to revert to analog soundtilithe reset
process is complete. This will produce arst change depending on the actual program. For the least
disturbance to the audience, digital reset can be performed once or twice during a show
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If this does not correct the problem, you can reset the entire CP500 by pressing the
button located on the left hand end of the horizontal Cat. No. 684 board on the
bottom of card rack (J8,9).

process is complete. This will produce a considerable changend sodity and you may not wish

WARNING: Resetting the system will cause the5G@to switch to Bypass tihthe system reset
A to do this during a show.

The Cat. No. 673 contains a one-character alphanumeric display. This display
normally operates as an error rate indicator. Good Dolby Digital films should play
with error rates of5" or below. If the error rate exceet®', then the display will
indicate F" and the system will revert to analog playback until the data quality
improves. This card also contains two LEDs. The lower one flashes whenever an
uncorrectable block of digital data is processed; the upper one indicates a fault
condition on the Cat. No. 673 card. In normal operation, the lower LED should
rarely if ever flash, and the upper ondl remain off.

The next LEDs in the digital sound path are on the Cat. No. 675A AC-3 Decoder
card, located two2 slots from the right hand side of the unit (J19). This card has
three columns of eight LEDs. The top four LEDs in each column indicate signals
present in the L, Ls, and C channels respectively. The bottom four LEDs in each
row indicate signals present in the R, Rs, and SW channels. In each group, the
bottom one is illuminated for signals of 40 dB below Dolby level or louder, the
middle two for signals very close to Dolby level, and the top one for signals 10 dB
above Dolby level and louder.

The next LEDs in the digital sound path are on the Cat. No. 675A Equalizer card,
located seven slots from the right hand side of the unit (J14). This card has eight
LEDs. The top six LEDs indicate signals present in the L, C, R, Ls, Rs, SW
channels (from the top LED). If the Cat. No. 671 discussed above shows lights but
this card does not, then the Cat. Nos. 673, 675, or 680 may be faulty, or this Cat.
No. 675A card is defectiv.hese LEDs are also illuminated when playing

analog formats

The last card containing LEDs in the signal processing ¢biaall formats is the

Cat. No. 682 Output card located in the second slot from the left hand side of the
unit (J2). If all other LEDs mentioned above are flashing but LEDs on the card are
not, then the fader is turned down too far, or the system is muted, or the Cat. No.
662 Digital-to-Analog Converter card or this card is faulityese LEDs are also
illuminated when playing analog formats.
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10.2.3 Bypass Signal Path LEDs

When the CP500 is operating in Bypass, the only LEDs that are active are the Cat.
No. 661 optical preamp card located three slots from the left hand side of the unit
(J3). They are the Projector Selected LEDs and the Lt and Rt Signal Present LEDs.
If the Signal Present LEDs are flashing, you should have sound unless the fader is
turned down or the Cat. No. 661, 682, or 683 (optional card) has failed.

Troubleshooting Chart

The following pages may assist you in finding problems with your CP500 Cinema
Processor.
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Symptom

Probable Cause

Recommended Action

NO SOUND AT ALL

No sound front panel dark, no bypasg
LED

No power to either main or bypass systems.

See if mains panel fuse or circuit breaker feeding the CP500 i
Verify all power connectors are fully inserted into their sockets. If
power is present, see if CP500 bypass transformer is installed cor

Verify that Cat. No. 682 card is fully seated in ibhicector.
Press main power switch (behind front door o60®). If CP500 still

doesn’t come on, check fuse behind plastic door in power inlet mog
on power supply housing.

No sound and switching to Bypass
doesn't restore sound.

No sound front panel dark, red Bypag
LED is on and system is already in
Bypass

Defective exciter lamp or lamp power supply.

sProjector selection wire/switch is faulty.

No signals coming from stereo solar cells.

Power amplifiers switched off.

Malfunction in the CP500.

Check that the exciter lamp is on and that the lamp power supply i
operating. If not, fade up background music and transfer the reel t
alternative projector and continue the show until the exciter lamp ¢
replaced. Call service engineer.

If the front panel indication (P1, P2) for the currently active project
not correct, check that the projector selector switch wiring is held f
under the screw terminals on the Phoenix connector on the back p
of the processor. In addition, check that the switch is operating

properly.

Check that the signal present LEDs on the Cat. No. 661 optical pr
are flashing while film is projected. If not, there is no signal from th
solar cells or the Cat. No. 661 has failed.

or accidental disconnection.

and earlier parts of the troubleshooting section.

Substitute Cat. Nos. 661, 682, 683 (if so equipp®e block diagram

5 blown.

rectly.

lule

S
D the
an be

Dr is
rmly
anel

pamp

a)

-

Check power feed to power amplifiers for blown circuit breaker or fuse

No sound front panel normal.

Above problems plus wrong format, system
muted, fader turned down. If fader display read
“Au,” check where the auditorium fader is set.

Check same components as mentioned above. Then verify selecte
sformat, mute status, and fader setting. If no formats produce soun
number of cards may be at faiBee block diagram and LED fault

d
d, a

tracing instructions.
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Symptom

Probable Cause

Recommended Action

NO SOUND IN SOME
FORMATS

No analog film sound(Formats 01,04,

05). Front panel normal, but Dolby Digitalor the wrong projector may be selected. Solar cell

sound OK and non-sync OK.

The analog exciter lamp or power supply may have fa

connections may be loose or damaged. The Cat. No. ¢
optical preamp may have failed.

ldtisignal present LEDs on the Cat. No. 661 (J3) are not
flashing, verify exciter operation and solar cell connectio
b@ls described above. Substitute known good Cat66ih.

No Dolby Digital sound(Format 10)
Front panel normal, analog sound OK

Digital exciter lamp/LED not working,

Digital subsystem, non-Dolby Digital print being played
film not threaded correctly in reader, reader failure

Verify that the exciter lamp or LED in the digital reader i
on and that the print you are playing has Dolby Digital
,information on it and is correctly threaded through the
digital reader. If the CP500ilstill accept a Format 10
command, the DA20 subsystem is probably still working

No sound on external 6 track input
(Format 11, 70mm, external DA20, or
other multi-channel sound sources)
Front panel normal.

Cat No 685 card defective. \dfig format, external devic
not receiving good data.

b Check external device for audio output. Substitute know|
good Cat. No685.

No sound in non-sync

Non-sync source not working, non-sync level pots too
down (on Cat. No. 681 card), faulty Cat. No. 68hdh-
sync is a user format, is the input from Non-sync 1 or
Non-sync 2? Which channels are the signals being se
Are those power amplifiers working?

averify output of non-sync source. Determine from front
panel meters which channels the output is directed to ar
verify that power amplifiers and speakers for those chary

nteteworking. After checking the above, adjust non-sync |
pots on Cat. No. 681, turning both left and right channel
equal amounts.

d
nels
evel
S by

Red Bypass LED lit.Front panel dark.
There is sound.

System is in Bypass operation.

Turn on the CP500 with the push switch at the lower
hand corner behind the front door. Check that the power
cord to CP500 is securely plugged in to a working powe
source. Check fuse behind plastic door on AC mains po

inlet module of CP500. Call service engineerdhe of these

right

[
wer

steps fixes the problem.
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Symptom

Probable Cause

Recommended Action

FADER PROBLEMS

Fader level displayindicates Au” and
front panel fader has no effect

Auditorium analog fader selected. Select front panel fad

er.

This will restore control to thmain fader and any digital
remotes that are connected.

In the screen menu structure, go to MENU/System
Setup/CP500 Controls and disable the auditorium fadef.

Fader level displaychanges when no
change in CP500 front panel fader has
been made

Remote fader is being operated;
If in Customscreen, new format with different fader setti
selected

NOTE: CP500 remote faders are always active.
hdpisconnect remote to disable it.

CONTROL PROBLEMS

CP500 won't accept a format, gives
circle/slash symbol

CP500 doesn’t have the optional modules needed for th
format, or that part of the system is not working . For
example:

Format 10 requires the digital subsystem modules.
Format 43 requires six channel A-type NR.
Format 11 requires Cat. No. 685 6 CH ADC.

aObtain and install the necessary modules. If they are
already present, ensure that they are firmly seated in th
connectors.

Digital modules: Cat. Nos. 670,671 (two),673,675A,860.

CP500 gives “Not Available” when
Format 10 is selected and stays in form
05, marked with exclamation point.

No Dolby Digital data available-non Dolby Digital print,
afprojector not running, data blocks badly damaged.

CP500 refuses any format selection

Format selection switch for format you are using is 4

t@Esatly pry button up.

down.
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Symptom Probable Cause Recommended Action

RUMBLES, WHISTLES,
HUM etc. IN SOUND

Rumble in sound, regardless of format Audio grounding scheme may need changing. Call service engineer.
Whistles in sound Audio grounding scheme may need changing. Call service engineer.
Hum (power line frequency) in sound Malfunctioning exciter lamp or lamp power supply. | Cover the solar cells with a business card or other opaque

object.Do NOT touch the cells and do NOT disturb the
position of the cell bracket!

* If the hum disappears, the problem is in the exciter
lamp.

Stray light striking the stereo solar cells. * If hum still persists, turn out all lights in the booth to
check if stray light is striking the cells. If the hum
disappears, turn on booth lights that are usually on
during projection, one at a time, until you detect hum
again. Redirect the light from the offending source o
keep it off during a showing. If the hum still is present
the problem is either in the grounding or wiring or in
the CP500. Call a service engineer.
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Symptom

Probable Cause

Recommended Action

TROUBLE IN ONE OR
MORE CHANNELS

One channel fails.

Defective power amplifier, external crossover
wiring for that channel.

Malfunctioning module in CP500.

Blace the CP500 in bypass. All three screen speakers shoul
become active. If not, there is a fault in the power amplifier,
external crossover, or wiring for the missing channel.

Check if the amplifier concerned is on and check for blown
fuses.

Check that the wiring from the CP500 to the amplifier or the
loudspeaker wiring have not been broken or disconnected; g
that the screws connecting the wiring on the back panel are
properly tightened..

If the power amplifier and the wiring are satisfactory, the
problem is a malfunctioning module in the CP500; switch to
bypass and call service engineer.

o

heck

The sound fronone channel is distorted
(you can detect the distortion at the bog
monitor at normal listening level).

Defective power amplifier for that channel.
th

Defective speaker for that channel. (Booth sou
is OK but sound in the auditorium is bad).

Malfunctioning card in CP500.

Wiring from the stereo solar cell to the CP500.

Check if amplifier is on and if its fuse(s) is OK.

n@heck speaker.

Check that the cards are all properly seated in their connect

Check that the wiring from the stereo solar cell to the CP50(
not become damaged and that the solder connections to thg
fanning strip are secure. Check that the D connector for the
cell is firmly plugged into the CP500.

ors.

has

solar

Call service engineer if wiring problems are found.
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Symptom

Probable Cause

Recommended Action

The sound frontwo or more channels is
distorted (you can detect the distortion 4
the booth monitor at normal listening
level).

=
—

Malfunctioning 2-channel power amplifier.

If two distorted channels are served by the same 2-¢
amplifier, the problem may be in the amplifier. See the
manufacturer's instructions.

Call service engineer.

When a stereo film is projected, the sourithe A-chain has become misaligned.

appears to be coming from the wrong
speakers.

Check Dolby level calibration.
Call service engineer.

Sound from the front (screen) channels
leaking into the surround channel.

i he A-chain has become misaligned.
Surround sound delay set improperly.

Surround sound level set too high.

Call service engineer.
Call service engineer.

Call service engineer.

You hear an echo in a small theater.

Surround sound delay set improperly.

Call service engineer.

The sound level in bypass is higher or
lower than the normal sound level.

Adjust with the front panel fader since other parts of th
system may be malfunctioning.

’eiall service engineer.

hannel
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Symptom

Probable Cause

Recommended Action

There is distortion when you play non-
sync sound, but sound from the film is n

distorted.

The non-sync source is introducing distortion.
ot

Defective Cat. No. 681 board

Change the non-sync selection in case the track being
played is distorted. If you have control of the output levd
the device (cassette deck, CD player, etc.), it will be usg
to turn down its volume especially if you have to operatg
the non-sync with the fader a long way below 7. If this d
not help, try a different device. If the distortion goes aw3
you have found the problem. If changing both the devicq
and the selection does not eliminate the distortion, the
problem is in the CP500, probably on the Cat. No. 681.

Call service engineer.

| of
aful

D

L

oes
A

nY

”

Non-sync sound is heard in other forma

Is The non-sync source is set for too high an output
there is a balanced / unbalanced wiring problem.

|[@wehatown non-sync source level if possible and call
service engineer. If turning the non-sync source down
doesn’t correct the problem, turn it off if possible during
show.

the

Sound from a mono film is distorted as i
sound from the center channel of a ster

film.

sMalfunctioning power amplifier.
20

Malfunctioning loudspeaker.

Interchange power amplifiers to determine if distortion i$

still present.

Interchange speakers to determine if distortion is still
present.

D
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Symptom

Probable Cause

Recommended Action

CHANGEOVER AND
CONTROL TROUBLES

Projector changeover command does n
change to sound output of the selected
projector and the front panel LEDs do n
light according to the projector selected

pDefective changeover relay or switch.
ot

Defective wiring from relay or switch to terminals on re
of the CP500.

Defective Cat. No. 661 optical preamplifier.

If possible, check that the relay or switch contacts actu
open and close as the changeover command is issued
several times.

aCheck that the wiring has not been damaged and that
connections are firmly made at both ends.

Call service engineer.

ally

With optional automation connected to {
CP500:

The CP500 freezes into one format and
does not accept any other selected forn
when you press the front panel switche

he

Incorrect wiring to D-connector plugged into CP500 or
ndefective or incorrectly programmed automation
sequipment.

Unplug the D-connector from the back of the CP500. If
you can exercise local control over the CP500, the
problem is in either the wiring to the automation
equipment or the automation equipment itself. Call ser
engineer.

If you cannot exercise local control over the CP500 ev
with the automation equipment disconnected from the
CP500, switch to bypass and call service engineer.

vice

117

With optional remote control unit Cat. N
689 connected to the CP500:

The CP500 freezes into one format and
does not accept any other selected forn
when you press the front panel switche

Incorrect wiring to remote box connector plugged into
n&P500 or defective Cat. No. 689.

N

D.

Disconnect the Cat. No. 689 cable from the CP500. If
can exercise local control over the CP500, the proble
in either the wiring to the remote unit or the remote uni
itself. Call service engineer.

If you cannot exercise local control over the CP500, e\
with the remote unit disconnected from the CP500, sw

ou
is

en
tch

to bypass and call service engineer.
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You can hear pops and thumps durif
projector changeover.

ndf your projector changeover relay power is DC, a
diode should be soldered across the winding of th
relay to prevent noise from the relay winding from
leaking into the audio wiring. This diode may be
missing or defective.

If your projector changeover relay is AC, a capacit
soldered to the relay coil terminals may be defecti

Malfunctioning Cat. No. 661 optical preamplifier

If possible, check that the diode is installed across
erelay winding. If you are familiar with such electror
components, check to see that it is not blown. If th
diode is not present or if it appears to be blown,
install a good diode. Activate the changeover and

on the relay coil. Install the diode with the band en
soldered to the terminal that is positive when

measured with the meter. The diode should be a
1N4004 (1 Amp, 400 V), or a 1N4008 (1 amp, 80(¢
diode) or equivalent.

pmstall a .01uF 600V capacitor to the relay coil
géerminals.

a multimeter to find the polarity of DC that appears

the
C
e

use

]

d

card.

Call service engineer to correct the malfunction.
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APPENDIX A
ADVANCED OPERATIONS

Customizing the Format Display Screen

There are two types of Format Selection display screens. The unit is shipped in
"Standard Mode", which allows selection of eight commonly used formats. There
also exists a "Custom Mode" which allows the user to program the softkeys to
show formats of his own choosing, along with changes to the fader setting and
projector selection for each of these softkeys.

screen shows: [m] m] ress: - .
Forma I : Menw Begin the procedure by pressing the
Selection o .iDD Y MENU key
screen shows: u O | Press:
vens |8 |2 systemsetwn PressSystem Setug(SK1)
Selection O oomo key
¥ . .
Screen shows I e Presg=ormat Configuration (SK3)
Ssygltﬁgn SL—8 Configkgyration
v
=R
O (Custom ) o
|:| o [Etar™ o |:|
Feogs o .
e f o[ Switching the Format screen display
Tl OO etween Standard and Custom is next.
bet Standard and Cust t
[ o [t °[ PresgFormat Screen(SK2).
f ” | °E A pop-up box appears.
[ o 5+ | |
[ o[ | o [
= I:I B == .

Rotating the front panel knob selects
¥ betweerStandardandCustommodes.
OE SelectCustom

] ]
2 g Then press thOK key to complete the
] [m} .
] |:||:|l|:| action.
- o[ | To program the softkeys, press the
[ o | o[ | Build Format Selector key (SK3).

Build Format

o [ o[
el Custon

- e [ =

FORMATS Menu  Ci

OEOOE
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Customizing the Format Display Screen

e o E g e R To assign formats to the softkeys press
— [l ™ At o [ the Assign Formatskey (SK1).
o [ o[
= =
Mono Assign Formats EECﬂem‘a‘Jl A copy of the existing format selection
0 o The SeTReys ;Z%% screen is displayed. Pressing any softkey
£ctype — 70mm spit sur causes a pop-up box to appear, allowing
BlIECT 3 Key. .
CR Rotate knab to Hon-syme | any format to be assigned to that
e Bress o 7
Bgﬁgj wwhen done. MNon-sync 2 SOftkey
P T This example shows the display after
to the Softkeys ec’r‘wéﬁﬁﬂ&l SK4 has been pressed for assignment.
1 0 Dolby Lizer 1 . )
Skl I Rotating the front panel knob will move
- the display through the formats
whendone | Nan-sync2 available.
- - When the desired format is shown,
O O select it by pressing thH@K key.
O S — O NOTE: Pressing th€ ANCEL key, removes
OK the pop-up box and restores the previous format
assigned to that softkey.
Continue in this fashion until all of the
desired formats are assigned to the soft
keys of your choice.
g g Press th&XIT key to return to the
O S ooom Build Custom Format menu.
EXIT
— - If changes have been made, a box will
Mana onan s | el appear prompting you to save or discard
Dot R ser the changes.
%ﬁ @ the new settings 7 i)
B e
ID TTE CATD 51
B%ﬁgj ‘ wher dirie. Maon-sync 2
PressOK to save the new settings.
] ]
= = NOTE: Pressing th€ANCEL key discards the
Qo oo new settings and restores the old settings.

OK
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[ [t T omecyn [~ o [ Assigning fader settings to the softkeys
§E|° ST At o [ is done in a similar fashion.
© [ [
Assign . H
[ o [unton o[l To assign fader settings, press the
Ll BEOE Assign Fader Settingskey (SK2).
Mono * . Bssion BEcﬂem‘a‘Jl Once again a copy of the format
oi to the SoftKeys :””J} selection screen is displayed. Pressing
] SEF
E\S—tﬁ:g - any softkey causes a pop-up box to
Doloy EEE:%%F%% to | Men-synci appear allowing a fader setting to be
‘Bﬂlpéﬁgj : Press exit O entered for that softkey.
This example shows the display after
I ) Pz__ 1l SK4 has been pressed to set a fader
Hene Fader Sellings | & Channel lue for SK4. "F t 10"
- Fader Seltings el value for , "Forma :
Fader Setting for Softkey: | '° Rotate the front panel knob to set the
] fader value to be associated with the
rre— & softkey.
whien done, Mon—sync 2
When the desired fader setting is shown,
0 0 select it by pressing tH@K key.
O |
E E NOTE: Pressing th€ANCEL key, removes
O oomo the pop-up box and restores the previous fader
OK setting assigned to that softkey.

Continue in this fashion until all the
desired fader settings have been
assigned to the soft keys of your choice.

oooo

oooo

0O OoOm
EXIT

2

Do vou want to save

the new settings ?

Cancel

oooo

oooo

O OOmO

OK

Press th&XIT key to return to the
Build Custom Format menu. If changes
have been made, a box will appear
prompting you to save or discard the
changes.

PresOK to save the new settings.

NOTE: Pressing th€ANCEL key discards the
new settings and restores the old settings.

NOTE: When the CP500 switches to a format
that has no fader setting programmed, the
current front panel fader setting will remain
unchanged.
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A53ign

I:l ° Formats
&530gn Facer

I:l o Gettings

Format Selectol

~ Aszign| o
Build Custom Proiectars .
¥
Agzign)

auw: Bits| ©

Assigning , or "linking", a projector
selection to the softkeys is done in a

I o |55 o[l i . : :
= = similar fashion. To assign projector
utd Digi o . . .
e selection, press th&ssign Projectors
E E == key (SK5).
E’I10n0 : Atsgit‘illéps?-?t:g? 6%;_};22121{ Once again a COpy Of the format
o 1 selection screen is displayed. Pressing
iy User 1
fope e o any softkey causes a pop-up box to
Dby . Mon-sync 1 H H H
o ggttgtreo{g%?gr_m _ appear allowing a projector selection to
Boley e dae. Nor-syne 2 be entered for that softkey.
This example shows the display after
Mono * Assign Projectors BEﬂem‘a‘J‘ SK4 has been pressed to link a projector
0 the 30| ey Elaid n n
03 ’ i to SK4, "Format 10",
y @ Link Softkey to: Heer 1 _
Projector 1 i Rotate the front panel knob to display
Cancel - the projector you wish to link to the
wher dore, ‘ Man-ayn; 2 softkey.
O - When the desired projector is shown,
g = select it by pressing th@K key.
] O
O DD;E NOTE: Pressing th€ANCEL key, removes

the pop-up box and restores the old projector
number assigned to that softkey.

Continue in this fashion until all the
desired projector selections have been
assigned to the soft keys of your choice.
The projector selection for each softkey
that has been assigned will appear in
bold text in the softkey box.

oooo

O OOOm

oooo

EXIT

Do you want to sawve
the new settings #

oood

oood

O OOomo

OK

Press th&XIT key to return to the
Build Custom Format menu. If changes
have been made, a box will appear
prompting you to save or discard the
changes.

PresOK to save the new settings.

NOTE: Pressing th€ANCEL key discards the
new settings and restores the old settings.
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2 g Press th&ORMATS key to return to
B B the format selection screen.
H OO0O0O
FORMATS . . .
Notice that a small indicato€CUST)
now appears next to the Current Format
o s Current Format: — | area, indicating thatCustont screen

External . .
& Channel mode is active.

]|
Ilzer 1

Any fader settings and projector
" 80 | selections are also displayed. In this
on-aync 1
example, the screen tells you that the
Mon-smed | fader setting has been adjuste®
andProjector 1has been selected.

Saving System Settings

It is possible to send the CP500 system parameters into a computer before
replacing or moving the unit, or installing a repaired Cat. No. 684 board. Also,
software upgrades for the Model CP500 are sometimes accomplished by
distribution of new FLASH EPROMSs. In order to avoid having to re-equalize the
theater after any of these operations, the existing CP500 system parameters can be
saved on a computer, then sent back to the new EPROMS or replaceméfieunit.
strongly suggest that the current CP500 system settings be saved to a disk

after each installation.

Saving the CP500 system settings can be accomplished by using the terminal
program in Windowsor by using Dolby Laboratoriet'oad500 software.

A2.1 Using the Terminal Program in Windows  °

Equipment Needed

« IBM compatible computer with serial port and terminal emulator capable of
2400 baud, 8 data bits, 1 stop bit, no parity.

« Cable (RS232) with 9-way male and 9-way female D-connectors, pin | to pin 1,
pin 2 to pin 2, etc. A cable with receive and transmit lines swapped (null
modem cable) will not work.

Transferring Data From the CP500 to the Computer

Connect the computer's serial port to 8ezial Data connector on the rear panel of
the CP500 located beneath the power supply.
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1. Begin the data download function o = =
(send data to a computer) in the Jormat 1 3 E 3 Menu
K election O mooo Y
CP500 by pressing the key i1
Seq uence: screen shows: E g press:
Menu = |:| = System Setup
Selection 0 oooo key
MENU ¥
S stem Setu SKl screen shows: = E press:
y F( ) System = |:| 5| CP500 Controls
CP500 CO”trOlS(SKl) Setup e —— key

LCD Contrast
- ° CP500 Controls o -

Data UART]

O [Transfer Selector| O -
Automation: Mute Speed)

o Adiust] O -
Direct
Auditorium

O |Fader. [o)
Disabled

FORMATS Menu  Cancel OK Exit

2. Next, presPata Transfer I
(SKZ)p - O |LED Contrast CP500 Controls
’ Tala TERT
Tranzfer Selector
Autornation: Mute Speed
Addiust
Direct
Audit_orium
[ © [fhiee
FORMATS Menu Cancel OK Exit
3. A Pop-up box will appear _ LCD Contrast
prompting you to select various CPS00 Controls
send or receive modes. , il
@ Select Send or Receive..
At [ Send Data | Eggaeci
Dire Cancel =
A1 rer—
Facler:
Disabled

4. Before selecting the CP500
transfer mode, start the
computer's terminal program and
prepare to receive an ASCII file
at2400 baud, 8 data bits, 1 stop Terminal
bit, no parity, and flow control
off.

For example, if you are running
Windows, double click the
‘Terminal’ icon, usually located
in the Accessoriegprogram

group.
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Terminal - [Untitled)
menu’ and Se|eCt File Edit g{aulli-8 Phone Transfers Help
B . Phone Number...
Commun|cat|0ns Terminal Emulation...
Terminal Preferences...
Function Keys...
Text Transfers...
Binary Transfers...

/ Communications...

Modem Commands...

Printer Echo

Click on the various options as
shown in this figure. This sets Boud Rate
i i 110 30 Ceoo 1200
the above communications [ © 2100 O 19500 © %000 O 19900
parameters In the A Data Bits Stop Bits
Communicationsdialog box. {Oﬁ Os 07 @8 {©1 C1s ©2
Flow Control Connector
2 XonsXolf ] 2]
O Hardware u

(> Space O Parity Check O Carrier Detect

7. ClickOK to return to the initiaTerminal - (Untitled) window.

10.

11.

12.

You can now save these communications settings for future use. Gd-tethe
menu andSavethese settings as CP500.trm in a convenient directory. The
name of the window will now change T@rminal - CP500.TRM.

These saved settings can now be used for all subsequent uploading and
downloading of data to or from a CP500. ClickingFale thenOpen will
enable you to re-load the CP500.TRM communications settings.

Next prepare the computer to
receive the CP500 information
by selecting th@ransfers then A
Receive Text File

Terminal - CP500.TRM
File Edit Settings Phone QIGHEH{ECE Help
BReceive Text File...
Yiew Text File...

Send Binary File...
Receive Binary File...

The CP500 settings will be

saved in the computer in a file
which must be named. Give the . ;
file a name relating to the

installation you are saving. Use

a directory which will contain s 2 D tomena e
all the CP500 installations files. | usresotime - pues _ D) Table Eoma

Then, clickOK. The computer
is now ready to receive the data
from the CP500.
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13. On the CP500, rotate the front
panel knob on the CP500 front

panel to seleckend Data +

Text (for saving the CP500 data

plus a readable file of the
system's settings),

or selectSend Data(for saving
the CP500 data only).

LED Contrast

CP500 Controls

Select Send or Receive..

llaLl.i\.FiT
Select Send or Feceive.. lector
Send Data Tpeed
Acljust
d
Audi
Fader: ‘ ‘
Disabled
LED Contrast
CP500 Controls
LART
klector

@

Send Data + Text

i Cancel
s | |
15 [
14. Press the front pan@K key = Terminal - CP500.TRM [-1]
File Edit Settings Phone Transfers Help
when you have the correct  fram:— wmm n
setting in the list box. £ oo e
F 4.8 kHz 8.5 dB
. . . I 5.8 kHz 4.75 dB
The file will then begin to transfer, [ g3k 2.7
. .. . . . I 18 kHz 4.5 dB
and will be visible as it is received 125 ke 20 m
on the computer's terminal SCreen. | g snammer tever: 1
. I Right Channel Bass: 32
If the "Send Data + TeXtoption Was | wge channer trebie: s
used in the previous step, then the [ teet surrouna chaner:
CP500 will indicate that text is being %% oo
. I 258 Hz -8.5 dB
sent and text should begin to appeag =% sz
on the computer screen. This transf _

. . Stop iPause: | Bytes: 2048 |Re:eivi&q£ETﬂNGS.TXT
will take approximately 20 seconds.E o
Next, the approximately 3k bytes = Teaminal - CP500.TRM [I:]
CP500 settings data (in hex) Will D& oms: wws. s sap. oras. ssab: swan swan: s T

BxB6, Ax05, Bx12, Bxh3, Bx1a, Bx1a, Ox06, Ax02, Bxfu, Azde,
transferred. BuB8, B3, G400, BuDD, BeUS, Gu00 009, G400, G409, 400,

h Id load i is ab B35, 6xBD, B0, Budo, 08, GuO8 x09, G100, OwD, 00
The total download time is about 1 foxse. son. seon. sxao. sxse. oxoo. oeao. suso, oxso. v
mlnute 20 SecondS (approxlmately 0x008, 0x00, Bx0A, AxOA, 6x00, O6x00, O6:06, O:31, 0200, O:085,

Burh, BxB1, G400, BuB2, BiTh, GuBF, Be08, G400, B%OD. 403,
18k bytes). et bod, bk oun beEer brter bees, orvn: ouod, sl
0x06, O6x00, 0x00, 0600, 0x00, 0600, Ox00, O0x00, 0x00, Ox00,
15. When the CP500 has stopped Burr, BNPT, BMOD, A7, BATC, Gurr, 3008, D00 400, 0100,
sending all the data, Click the [ e wre: nrs: oo, tre; oo, bes. onoe. xso:
0x00, 0x00, 0x00, 000, 0x00, 0x<00, Ox01, 0x<00, Ox22, Ox44,
Stop button located at the ion. bron. oroo. bens. bebe. oebe. biow. bion. ouoel oree:
bOttom Ieft hand COI’ner Of the g:gg: 6x086, A=0A, BxA6, AxOA, 6202, Ox00, 82087, Oxff, Oxff,
Terminal screen. This will save) |/
the data to the preViOUS|y namE‘,Stn Pause | Bytes: 7168 | Receiving: SETTINGS.TXT qﬂ

file. It may be useful to clear the

screen of data by selectigglit,
thenClear Buffer. The CP500
system settings are now saved
on the computer.
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16. Itis a good idea to check the integrity of the file which has just been
downloaded by immediately trying to load the file back into the CP500 as
described in the following section. Any errors in the transfer process will
become apparent because the data is automatically checked before any attempt
is made to save the new received settings in the CP500.

To view the readable text portion of the file to look at settings, etc., open the
file in a text editing program such as Notepad. It is not possible to edit the
CP500 settings using a text editor.

Transferring Data From the Computer to the CP500

1. Connect the computer's serial port to 8ezial Data connector on the rear
panel of the CP500 located beneath the power supply.

2. To send the stored settings to a Scren shows: 5 oo
CP500 Cinema Processor, return to Jormat SE B Menu
. O mOooo
the data transfer menu by pressing: i1
screen shows: E g press:
MENU SI\{Ienu = |:| = Syste&n Setup
election O oooo ey
System Setup(SK1) ¥
CP500 ContrOIS(SKl) [screen shows:] = o =]
System = |:| 5| CP500 Controls
Setup 0 oooo key
O |0 Contrest CP500 Controls o
o 1[')raattr?sfer Sell_é?tg o
Autaration: Wute Speecl
o gi';f' aiet| O
O [l °
[ [ [ [
3. Next, pres®ata Transfer (SK2). DI p—— o[
o ?raa'rawafer Selue?tﬁoTr o
o ::::::anon: Mutegg&z&g )
Auditorium
[ © [ °

FORMATS Menu  Cancel OK Exit

4. Rotate the front panel knob to Select [Frorrmt
theReceive Alloption from the
pop-up box. Other receive modes
such asReceive EQor "Receive
Formats' can be selected if only
some of the information is required Foder & | |
to be uploaded to the CP500.

CP500 Controls

UART

Select Send or Receive.. lector
Receive All

Cancel
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. Press th®©K key and the receive data pop-up box should appear. The system is
now waiting for data to be sent from the computer.

On the computer screen, go to Terminal - CP500.TRM
File Edit Settings Phone QlghiS{3&8 Help

Transfers and selec6end Text _
Send Text File...

file. Receive Text File...
Yiew Text File...

Send Binary File...
Receive Binary File...

. Provide the name of the file you

= Send Text File
wish to transfer to the CP500. e Namo: Directorios
o =
- Cancel
8. Click OK or press th&eturn key. x lintd *
The transfer of data will now begin. Following CR:
< * [ Append LF
List Files of Type: Drives: 4] Stip LF
Teat files*. TXT) i [=:a [4]

Although the computer's progress bar
will indicate that it is sending the file,
the data itself will not be visible.

= Terminal - CP500.TRM
File Edit Setiings Phone Iransfers

/

Sto)

Pause

Sending: SETTINGS.TXT

The CP500 will not respond until the beginning of the hex data file is reached
(about 20 seconds if sending a tart data file) at which point the bar within the
receive data pop-up box on the CP500 will begin moving, showing the progress of

the data transfer.

At the end of the data file the computer's terminal program will automatically stop
and if there have been no errors or lost bits in the transfer a dialog box will appear
on the CP500 asking if you wish to save the new settings. If the CP500 indicates
that there has been an error in the transfer then it may be necessary to download the

CP500 data to disc again if possible.

9. Press th®©K key on the CP500. (If only checking the integrity of the
downloaded data, then preSANCEL on the CP500.)
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Using Load500 Software

Load500 is a specific DOS based program which has been developed to make the
task of transferring alignment and format information to and from a computer both
simpler and quicker. The program includes a special option which allows CP500
operating software to be updated easily from new files supplied on disc. Please
refer to the_oad500software manual, for complete information on installation
requirements and operation.

Equipment Needed

The following minimum computer system and CP500 requirements are necessary
to successfully use Load500:

1.

An IBM/PC-compatible computer with a free serial port running MS-

DOS version 5.0 or greater.

A direct connection serial cable (not null modem) to connect the
IBM/PC-compatible computer to the CP500.

The CP500 to be upgraded must have 2Mbit flash ROM’s.

Transferring Data From the CP500 to the Computer

1. Connect the Serial Data port on the back of the CP500 to the computer’s serial

port using the cable described above.

2. On the CP500, press

MENU

System Setup
CP500 Controls
Data Transfer

3. Once in the Data Transfer screen,
select Connect to Load500 then
pressOK. The CP500 will display
the “Waiting for connectiori box.

screen shows: O | Press:
]
Format & Mkenu
Selection e — ey
screen shows: - = | _press:
[m} 1
Menu & J - System Setup
Selection | LoCO key
screen shows: - o | Press:
[m] o
System ! & | CP500 Controls
Setup O oooo key
LCD Cortrast
|:| ° CP500 Controls ° I:I
Dat:
I:I O | Transfer o I:I
Eutomat
[ e o[ ]
Direct
éauuwmrwm
er:
l:l © | bisabled ° I:I
FORMATS Menu  Cancel OK Exit

LCD Cantrast

CP500 Controls

UART]

Gelect Send or Receive..

lectar

Connect to Load500

Speed
A cdjust]

Fader:

Disabled
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4. On the computer ruboad500.

————— Load588 Main Menu ——————

— Status —_—
pgrade Sof tware Port: COM1 38488 Baud
.unluad Parameters from CPS5HHA »

3 Upload Parameters to CPLSEB M Sector File:
4. Communications Settings W deplb.sct
L. Save Gonfiguration Parameter File:
6. Exit bhrain.dmp

Choose=T1 Exit=ESC

Help
Get currently installed parameters from the CPSUB {alignment, formats, etc.?

Meszzages

Opening configuration file loadSBB.cfyg
Could not open configuration file loadSBB.cfg. Using defaults.

Load588 Uersion 1_HA (¢} Copyright 1?96 Dolhy Lahoratories, Inc.

5. AtthelLoad500screen, select
2. Download Parameters from CP500

Selection of menus in Load500 can be performed by (a) using the arrow keys
and pressing RETURN, (b) pressing the associated number key, in this case,

“2”, or (c) pressing the highlighted letter key, in this case, “D”.

6. Your next option is to download the CP500 with
1. Parameters Only or
2. Parameters and Text

—————— Load588 Main Menu = ——— Statuz —————
pgrade Sof tware Download Pnrt COM1 38488 Baud
unlnad Parameters from 1-P rameters 0n1

3 Uplnad Parametersz to CPL Parametersz and Text Sector File:
4. Communications Settings hnuse 11 Cancel=ESC deplb.sct
5. Save Configuration Parameter File:
6. Exit brain.dmp
Choose=T1 Exit=ESC
f Help
Get parameter data only.
Meszages

QOpening configuration file loadSHBB.cfyg
Could not open configuration file luadEBE cfg. Uszing defaults.

Load588 Uersion 1_HA (¢} Copyright 1?96 Dolhy Lahoratories, Inc.
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7. After choosing your option, the screen prompts you for a file name. (Any file
name within the normal DOS constraints may be used, e.g. *.dmp. Refer to the

Load500software manual.).

Type in the filename and press enfine “.dmpg’ extension is not
automatically added by the Load500 program and should therefore
normally be included in the typed file name.

re :"Du wnload =.-|Pu rt:

- » L F_ Y

ﬂanﬁel=EEC

———————— Parameter File Hame
Preszss EMTER for value shown:

Parameter file:

-1

NOTE: The default file nambrain.dmpshould not be used. That name should be reserved for the temporary
use of the Upgrade Software option as it is liable to be overwritten without warning.

8. The remaining operation will be automatioad500will display messages as
it progresses with the download. When the transfer is complete the CP500 will
reboot itself. If Load500 encounters any problems it will display instructions on

the screen.

Transferring Data from the Computer the to the CP500

1. Connect the Serial Data port on the back of the CP500 to the IBM-compatible
computer’s serial port using the cable described above.

2. On the CP500, press
MENU
System Setup
CP500 Controls

Data Transfer

3. Once in the Data Transfer screen,
select ‘Connect to Load500 then
pressOK. The CP500 will display
the “Waiting for connectiori box.

screen shows: =] E press:
[}
Format L “ ‘E Menu
Selection g key
screen shows: - Ly | Press:
L [}
Menu ‘ ‘|:| E System Setup
Selection o cooo key
[screen shows] E =
[l
System = l:l £ | CPS500 Controls
Setup o —nm key
LCD Contrast
l:l ° | cpson Contrals ° l:l
o |me o]
“Eutomation; |
L forea o[ ]
W
l:l © | bisabled o l:l
FORMATS Menu  Cancel OK Exit
LCD Contrast
CP500 Controls
LIART)
Fectar

Gelect Send or Receive..

Connect to Load500

Cancel]

Speed
Addiust

Facler:
Disabled
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4. On the computer, rlroad500.

5. From the Load500 screen, select
3. Upload Parameters to CP500

Selection of menus ihoad500can be performed by (a) using the arrow keys
and pressing RETURN, (b) pressing the associated number key, in this case,

“3”, or (c) pressing the highlighted letter key, in this case, “P”.
6. Your next option is to download the CP500 with one of the following:

1. Upload All

2. Upload EQ only

3. Upload A-chain only
4. Upload Formats only

i—= Load%88 Main Menu ——————
Upgrade Software

. Download Parameters from
. Communications Settings
. %ave Configuration Upload Formats Only
Exit hoose=1} Cancel=ESC

e Status —
Upload Port: COM1 38480 Baud
Upload EQ Only

1

2. Sector File:
3. Upload A-Chain Only

4.

deplb.sct
Parameter File:
brain.dmp

(=R gV S ALY LN
. '

I——Choose=11 Exit=E§¢—————= :

Help

|Send all system parameters to the CPLHA.

MHeszages
Opening configuration file loadS5PB.cfyg
Could not open configuration file load5WA.cfg. Using defaults.

i Load588 Uersion 1.8 <c> Copyright 1996 Dolhy Lahoratoriesz, Inc.

7. After choosing your option, the screen prompts you for a file name. (Any file

name within the normal DOS constraints may be used*.dmgp Refer to the
Load500software manual.)

Type in the filename and press enf#ne “.dmg’ extension is not auto-

matically added by the Load500 program and should therefore normally be

included in the typed file name.

NOTE: The default file name brain.dmp should not be used. That name should be reserved for the temporary

use of the Upgrade Software option as it is liable to be overwritten without warning.

8. The remaining operation will be automatioad500will display messages as
it progresses with the download. When the transfer is complete, the CP500 will
reboot itself. If Load500 encounters any problems it will display instructions on

the screen.
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Transferring Data Between Two CP500s

It is possible to send CP500 system alignment and set-up parameters to another
CP500 Cinema Processor before replacing or moving it. A Cinema Processor can
therefore be swapped with another and the replacement will not require re-
alignment. The original data is simply copied to the replacement processor. An
RS232 data cable with 9-way male D-connectors at both ends, and with the receive
and transmit lines (pins 2 and 3) swapped is required. This type of cable is
sometimes termed a "null modem" cable.

1. Connect both CP500s together with the serial cable plugged irffe tiad:
Data connector located on the rear panel of each CP500 beneath the power

supply.

screen shows: % E press:
2. On the replacement CP500 that will Fomat (3] |5 wenw
.« . [m}
bereceiving the data, go to the data 'im
transfer menu by pressing: Soroen shows. = ST
Menu g |:| E System Setup
Selection O oooo key
MENU [screen shows:] = |:| o [T
Syst g 2| CP500 Control
ontrolis ‘
O [ED Cortrest CP500 Controls o
o 1[')raat|:sfer Sell_é?tg o
Automation: Mute Speed
o gir;;:l_ Agmst o
© [ietieg o

FORMATS

Menu  Cancel OK

Exit

O (MR Contrast | o b0 Controls °
Next, pres®ata Transfer (SK2). ? © [fae iy
o A:r(::\atiun Hite zeeedl o
B [ °

FORMATS Menu  Cancel

Rotate the front panel knob to seleet th
Receive Alloption from the pop-up
box. Other receive modes such as
"Receive EQor "Receive Formats

can be selected if only some of the
information is required to be
transferred to this CP500.

Press th©K key and thdreceive
Data pop-up box should appear. The
system is now waiting for data to be
sent from the other CP500.

LCD Contrast

CP500 Controls

U&RT
lector

Data
Trar]

Select Send or Feceive..
At Receive All
Dive: Cancel]

o
i
Farler: | |
Disabled
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6. On thesendingCP500, press the key e o 5 =T
sequence: A < N Mo
i ¥
screen shows: L} O | Press:
M E N U Menu g é Syste[n Setup
Selection O oooo ey
System Setupg(SK1) 1
CP500 Controls(SK1) T e e
System B 5| CP500 Controls
Setup O oooo key
O |EOEetEE | ocon Gontrols °
o ?r?a(r?sfer Se%?grr o
° :::::auun. g o
Suditorium

FORMATS Menu  Cancel ~ OK

O [ Conbrast CP500 Controls °
7. Next, presPata Transfer (SK2). o [ 2o I
O ;u::::alium. Muteggﬁfﬁdt o
(Buditorium |
O s °

FORMATS Menu  Cancel OK Exit

LCD Contrast

8. Rotate the front panel knob to select CPS00 Gontrols

the Send Dataoption from the pop-
up box.

Select Send or Receive...
Send Data

Cancel

Press th©K key. hled | |

A progress bar will appear, showing the
progress of the data transfer.

At the end of the data transfer the process will automatically stop. If there have been
no errors or lost bits in the transfer, a dialog box will appear on the receiving CP500
asking if you wish to save the new settings. If the CP500 indicates that there has been
an error in the transfer then it may be necessary to transfer the data between
processors again if possible.

9. Press th©K key on the receiving CP500.

The transfer of data is now complete. Note thatNbe-sync levelsand the

Bypass levekrimpots must be adjusted in the replacement CP500 Processor. Refer
to the appropriate sections of this manual if more information is needed on these
adjustments. Also, if a Cat. No. 683 optional crossover board is installed, then the
HF trimpots will need adjustment. Refer to the alignment instructions for this
board.



B.1

B.2

APPENDIX B
CAT. NO. 683 ELECTRONIC CROSSOVER

Description and Features

The Cat. No. 683 Electronic Crossover Board is designed for use in the CP500
Digital Cinema Processor. When installed in a CP500, it provides the following
features:

» Electronic crossover filters for three bi-amplified channelqL, C, R)
are configured to create a 4 pole Linkwitz-Reilly crossover, taking into
account common loudspeaker characteristics. The crossover frequencies
are programmable by means of 16 pin DIP headers containing resistors.
Standard factory values are presently 500 and 800 Hz, designed to
accommodate most popular cinema loudspeakers. Other frequencies can
be programmed by user-made headers.

* Low frequency driver time delays to ensure correct time alignment
of low frequency driver and HF horn signals The time delay value is
programmable by means of 18 pin DIP headers containing resistors.
Standard factory values are presently 1.9 ms and 0.8 ms, designed to
accommodate most popular cinema loudspeakers. Other delays can be
programmed by user-made headers.

* Low-pass filters for use with two (Ls, Rs) surround bass binsTwo
pole filters are provided, programmable with a 16 pin DIP header. As
delivered, this is the same header furnished on the Cat. No. 682 and is
reversible to accommodate either 50 or 100 Hz Butterworth filter
characteristics. These filters plus the high-pass filters on the Cat. No. 682
provide the ability to bi-amp the surround channels in order to improve
the bass response and the power handling capabilities of these channels.
* A secondary crossover system with manual adjustments for use
when in Bypass

» All adjustments necessary to permit correct alignment and
equalization of a complete bi-amplified system.

Installation

Remove Cat. No. 682 from the CP500 and move jumj8%, J3, J4, J50 the
"YES" position to enable the crossover features of the Cat. No. 683.

The Cat. No. 683 is installed in the left-most slot (J1) in the CP500 after jumpers
and headers are configured. When the Cat. No. 683 is installed in a CP500, the
MAIN screen channel connector on the rear panel becomkeB thetput

connector. The HF horn outputs are available at the additional rear panel connector,
XOVER OUT, located to the right of the main output connector. The Left and

Right Surround bass speaker outputs are also available at this connector. An ID pin
on the card automatically tells the Cat. No. 684 System Controller card that a
crossover card is present.
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Alignment

B.3.1 Screen Channels

Jumpers J100, J200, and J300 allow the low frequency portion of the designated
channels to be delayed by 1.9 ms or 0.8 ms when the jumper is placed in the
“DELAY” position. This compensates for the time offset caused by high frequency
drivers being behind the low frequency drivers in contemporary stage speakers.
With the jumper in the "DELAY" position, sound produced by the low frequency
speakers is delayed to cause the low and high frequency energy to reach the listener
at the same time. There is no low frequency delay when the jumper is set to “NO
DELAY”. The factory setting is “DELAY”.

Board locations RN102, RN202, RN302, and RN600 select the desired crossover
frequency and locations RN101, RN201, and RN301 select the time delay. For
large horns, the correct setting is usually 500 Hz and 1.9 ms. For small horns, 800
Hz and 0.8 ms is usually correct. Check the loudspeaker manufacturer’'s
specifications for details. Be sure to use the same Bypass crossover frequency
setting header as the screen channels use. Carefully install the correct headers in
the appropriate socket locations being sure to orient the header correctly.

Set all power amplifier gain pots to the maximum. Carefully ensure that only HF
outputs are routed to the HF horns to avoid damage from excessive low frequency
excursion of HF horn diaphragms.

Place microphones in the auditorium and connect the microphones and multiplexer
(if available) to the CP500.

Set the fader to “0”. Enter the CP500 B-chain EQ screen and select Left channel.
Gradually turn up the fader by moving the pointer to the fader slider on the EQ
screen. Verify by ear or spectrum analyzer or both that the low frequency driver
and HF horn are each producing their appropriate halves of the spectrum.

Turn the fader up until a satisfactory level is achieved in the auditorium. Set all EQ
controls to flat. Using the Left trimpot on the edge of the CN683, adjust the relative
HF horn output level so that the low frequency driver and HF horn output levels
match in the octaves just above and just below the crossover frequency. For
example, if the crossover frequency is set to 500 Hz, then the level from 250-500
Hz should match that from 500-1,000 Hz.

Now equalize the room in the usual fashion, adjusting treble and bass controls first
and 1/3 octave controls next. The output level is set in exactly the same manner as
in a non-biamplifed system.

Set up and equalize the Right and Center channels in the same manner.
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B.3.2 Surround Channel Bass Drivers

Both the Cat. No. 682 Output card and the Cat. No. 683 have reversible filter
headers labeled 50/100 Hz for the surround channels. Ensure that the headers on
both cards are set to the same frequency, chosen to suit the low frequency handling
capability of the surround speakers in use. If you have separate surround bass
drivers, it is probably best to set both headers to 100 Hz in order to improve the

low frequency power handling ability of the surround channel.

Enter the B-chain EQ screen and select Left Surround. Set the EQ to flat. Adjust
the Ls trimpot on the Cat. No. 683 so that the level in the room is reasonably equal
in the 40-100 Hz and 100-200 Hz regions on average. Now adjust the EQ controls
as usual.

B.3.3 Bypass Crossover Subsystem

In a bi-amplified system, the bypass subsystem must have its own electronic
crossover as well, to avoid damage to the HF horns from low frequency signals.
This channel is set up differently than the normal screen channels in the following
ways:

» Set up is accomplished with trimpots

» A trimpot on theCat. No. 683now governs theverall Bypass Output
Level

» The trimpot on th&€at. No. 682formerly used to set the Bypass Output
Level now governs the bypalesv frequency driver output level (or
"balance") relative to the overall setting above.

In order to perform these adjustments, select the A-chain alignment screen
(Menu/Alignment/A-chain alignment/Manual EQ). Turn the fader to select the EQ
mic and press OK. This displays the real-time analyzer screen connected to the
multiplexer (optional) and microphone(s) in the auditorium.

Play a loop of Cat. No. 69 pink noise test film. Press the Bypass switch (S8. lower
right corner) to select bypass mode. Now set théalance pot on the Cat. No.

682for equal average levels in the octaves just below and just above the crossover
frequency (usually 500 Hz).

Next, adjust théypass level po(now on the Cat. No. 683py playing a typical

reel of film and adjusting the pot to a suitable level. Note that the pink noise signal
on the Cat. No. 69 test film is not at Dolby level, but approximately 15 dB below it.
Therefore a preliminary setting can be achieved by setting the SPL to 70 dB while
playing Cat. No. 69 pink noise. This is an approximate adjustment and must be
confirmed with actual film program material to ensure that bypass works correctly
should it be needed.
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Bear in mind that when the unit first switches into Bypass mode, (when power is
first applied, for example) the fader level in Bypass will be set to 7. When in
Bypass mode, the fader setting can be adjusted and will be remembered until
Bypass power is interrupted. Adjustments made to the fader level while not in
Bypass do not affect the setting of the fader for Bypass mode.

Special Applications

The Cat. No. 683 was designed to be very flexible. The factory supplies standard
programming headers to suit the usual types of speakers in service. Over time,
other headers may become available. Contact your dealer.

It is also possible to make your own headers, using 1% resistors and DIP sockets.
The information below describes how to do this. This process should not be
undertaken without a complete understanding of your requirements. Consult the
speaker manufacturer's information if you are unsure.

B.4.1 Time Delay

The values given in the table are for a 1.9 ms 1.9 ms Header
delay. The delay can be set by scaling ALL DIP Pins Resistance
resistors in the same manner. Larger resistors 1-18 44.2K
give longer delays. The delay for a 1.9 ms 2-17 1.43K
header is constant within 10% up to about 800 iig 42929K
Hz, and this upper frequency will scale with the 514 143K
delay. Shorter delays are constant to higher 6-13 499
frequencies. 712 44 2K
8-11 1.43K
9-10 499
Example: Suppose you wish to create a 1.2 ms 1.2 ms Header
time delay. Multiply each resistor value above DIP Pins Resistance
by 1.2/1.9. The table shows the resulting values 1-18 28.0K
rounded to the nearest standard 1% resistor 2-17 909
value. 3-16 316
4-15 28.0K
5-14 909
6-13 316
7-12 27.4K
8-11 909
9-10 316
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B.4.2 Crossover Frequency

The values given in the table are for a 500 Hz
crossover frequency. The frequency can be
set by scaling ALL resistors in the same
manner. Larger resistors give lower
frequencies.

Example: Suppose you wish to create a
630 Hz crossover frequency. Multiply each
resistor value above by 500/630. The table
shows the resulting values rounded to the
nearest standard 1% resistor value.

Headers Available

500 Hz header

Pins Resistance
1-16 10.0K
2-15 10.0K
3-14 6.98K
4-13 13.0K
5-12 8.45K
6-11 8.45K
7-10 16.9K
8-9 none

630 Hz header

Pins Resistance
1-16 7.87K
2-15 7.87K
3-14 5.49K
4-13 10.2K
5-12 6.65K
6-11 6.65K
7-10 13.3K
8-9 none

Factory-made headers currently shipped with the product are:

Channel Function Dolby Part no.
LCR and Bypass 500 Hz Crossover 74114
LCR and Bypass 800 Hz Crossover 74117

LCR 1.9 ms LF Delay 74115
LCR 0.8 ms LF Delay 74116

The Ls and Rs crossover frequency setting header is available only as the 50/100

Hz reversible header shipped with the product.
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Jumpers and Headers
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Figure B - 1. Cat. No. 683.
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Figure B - 2. Cat. No. 683.
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Figure 3 - 1. Cat. No. 682.

Crossover Select JumperfNO]

J3
J4
J5

Joo1

J900

J902

J2

Left Channel
Center Channel
Right Channel

Bypass Audio Channel

These jumpers route the designated signals through an optional Cat. No. 683
crossover cardf the Cat. No. 683 card is installed, these jumpers should be
set to the “YES” positionf the optional Cat. No. 683 is not presdahgse
jumpers should be set to the “NO” position. The jumpers are set to the “NO”
position at the factory.

NOTE: If bypass audio is routed to the optional Cat. No. 683 crossover card, the bypass portion of the
crossover circuitry must be functioning in order to produce a bypass audio output.

Bypass Calibration

This jumper inserts a calibrated pink noise signal into the bypass system for
level and (optional) crossover adjustments. The calibration signal is enabled
when the jumper is in the “BCAL” position and is disabled otherwise.

NOTE: It is important to move the jumper to the disabled position after calibration is complete so that
the bypass signal path remains completely isolated from any possible erroneous signals in the signal
path.

Bypass Channel Output Level Sele¢LO]

This jumper, along with the bypass gain adjustment potentiometer (RV901),
adjusts the level of the bypass chaniibe jumper provides a “coarse” gain
setting and the potentiometer provides a “fine” gain adjustriiéet."HI”

jumper position can be used to produce a higher output level range on the
bypass channelhis jumper is factory set to the “LO” position.

NOTE: If Cat. No. 683 Crossover card is installed, the preferred setting for this jumper is HI.

L and R Surround High-Pass Filter Frequency Seledb0Hz]

This header sets filter circuits to the indicated high-pass frequ8ignals

below this frequency are attenuated in order to prevent distortion or damage to
surround speakers that are unable to handle extreme low frequency energy.

NOTE: The function of the Bypass Output Level control changes to Bypass Low Frequency
Balance Control if a Cat No. 683 Crossover Card is installed.




APPENDIX C
BACKPLANE CONNECTORS / REFERENCE DIAGRAMS

CP500 Backplane Connector Pin Assignments

1. Automation Connector:

Pin Function
Number
1 SK1 Format Select Input

SK2 Format Select Input
SK3 Format Select Input
SK4 Format Select Input
SK5 Format Select Input
SK6 Format Select Input
SK7 Format Select Input
SK8 Format Select Input/or
STEP (in Automation Sequential mod¢
9 Mute On/Off Input

18 Format Status Bit O

19 Format Status Bit 1

20 Format Status Bit 2

25 Projector Status Output
12 Signal Ground

O IN[oO|O | [WIN

~

2. Serial Data Connector:

Pin Signal Name
Number
1 N/C
2 Transmitted Data
3 Received Data
4 Looped back to pin 6
5 Signal Ground
6 Looped back to pin 4
7 Looped back to pin 8
8 Looped back to pin 7
9 N/C
3. Motor Start Connector:
Pin Signal Name
Number
1 Motor Start Relay, Proj 1
2 Proj 1 Changeover, pulsed contacts
3 Changeover relay, closed selects Proj p
4 Proj 2 Changeover, pulsed contacts
5 Ground
6 N/C
7 N/C
8 N/C
9 Motor Start Relay, Proj 2
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4. Bypass / Remote Connector:

Pin Signal Name
Number
1 Bypass Power Transformer Connection, 16-18 Vac
2 Bypass Power Transformer Connection, 16-18 Vac
3 Remote Control Unit V+
4 Remote Control Unit Data
5 Remote Control Unit Ground
6 Remote Auditorium Fader +
7 Remote Auditorium Fader Ground
8 N/C

5. Main / LF Output Connector:

Pin Signal Name
Number
1 Left Channel
2 Signal Ground
3 Right Channel
4 Signal Ground
5 Center Channel
6 Signal Ground
7 Left Surround Channel
8 Signal Ground
9 Right Surround Channel
10 Signal Ground
11 Sub Woofer Channel
12 Signal Ground
13 Hearing Impaired Channe
14 Signal Ground
15 Mono Surround Channel

6. Crossover Output Connector  (uUsed With Cat. No. 683 Installed):

Pin Signal Name
Number

1 Left Channel HF

2 Signal Ground

3 Right Channel HF

4 Signal Ground

5 Center ChannelHF

6 Signal Ground

7 Left Surround Channel LF
8 Signal Ground

9 Right Surround Channel LF
10 Signal Ground




7. Optical 1 Input Connector:
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Pin
Number

Signal Name

1

Projector 1 Left Channel +

Projector 1 Left Channel -

Signal Ground

Projector 1 Right Channel +

Projector 1 Right Channel -

Signal Ground

N/C

N/C

OO [(N[O |01~ |WIN

Signal Ground

8. Optical 2 Input Connector:

Pin
Number

Signal Name

1

Projector 2 Left Channel +

Projector 2 Left Channel -

Signal Ground

Projector 2 Right Channel +

Projector 2 Right Channel -

Signal Ground

N/C

N/C

OO [(N[O |01~ |WIN

Signal Ground

9. Mic. Input Connector:

Pin
Number

Signal Name

=

Micl+

Micl-

Mic?2 signal

Mic2 ground

N/C

Micl ground

Mic Multiplexer V+

Mic Multiplexer Gnd

OO [N[O|OT[W]IN

Mic Multiplexer Data
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10. Accessory Rack Analog Connector:

Pin Signal Signal Description
Number Name
1 AccOptByp | Mono input to Cat 682 for Bypass
Operation
2 X15 Direct Input to Cat 682
3 X14 Direct Input to Cat 682
4 X13 Direct Input to Cat 682
5 X12 Direct Input to Cat 682
6 X11 Direct Input to Cat 682
7 X10 Direct Input to Cat 682
8 AccSW Ouput to Acc Rack from Cat 662
9 AccC Ouput to Acc Rack from Cat 662
10 AccRS Ouput to Acc Rack from Cat 662
11 AccLS Ouput to Acc Rack from Cat 662
12 AccR Ouput to Acc Rack from Cat 662
13 AccL Ouput to Acc Rack from Cat 662
14 AccNRS | Input to noise reduction resources
15 AccNRC Input to noise reduction resources
16 AccNRRe | Input to noise reduction resources
17 AccNRLe | Input to noise reduction resources
18 AccNRR Input to noise reduction resources
19 AccNRL Input to noise reduction resources
20 Ground Signal Ground
21 Ground Signal Ground
22 Ground Signal Ground
23 Ground Signal Ground
24 Ground Signal Ground
25 Ground Signal Ground
26 Ground Signal Ground
27 Ground Signal Ground
28 Ground Signal Ground
29 Ground Signal Ground
30 +13VDC Power Supply
31 +13VDC Power Supply
32 -12vDC Power Supply
33 -12vDC Power Supply
34 Ground Signal Ground
35 OPTBUSSR| Optical Pre Amp Output Right
Channel
36 Ground Signal Ground
37 OPTBUSSL| Optical Pre Amp Output Left Chann

" Dolby Level is 388 mV.

el
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11. Accessory Rack Digital Connector:

11

Pin Signal Signal Description
Number Name
1 Signal Signal Ground
Ground

2 OPTLRCK | Left/ Right Clock from Optical A/D
3 RETSD2 Serial Data 2 Return

4 RETSD1 Serial Data 1 Return

5 RETSDO Serial Data 0 Return

6 RETWCK [ Word Clock Return

7 RETBCK | Serial Bit Clock Return

8 ACCBAUD | Baud Rate Clock

9 ACCLINK | Accessory Rack Present

10 RET256FS| 256 X Sample Rate Clock Return
11 ACCRXD | Accessory Rack Received Data
12 ACCTXD | Accessory Rack Trasmitted Data
13 Signal Signal Ground

Ground

14 OPTBCK | A/D Bit Clock form Optical A/D

15 OPTDAT | Serial Data from Optical A/D

16 RETOPTD | Spare Data Line 1

AT1
17 RETOPTD | Spare Data Line 2
AT2

18 IACCEN Enable Accessory Rack

19 ACCSD2 | Accessory Rack Serial Data 2

20 ACCWCK | Accessory Rack Word Clock

21 ACCBCK | Accessory Rack Bit Clock

22 ACCSD1 | Accessory Rack Serial Data 1

23 ACC256FS| Accessory Rack 256 X Sample Rat

Clock
24 ACCSDO | Accessory Rack Serial Data 0
25 ACC512FS| Accessory Rack 512 X Sample Rat
Clock

11




C-6

12. 6 Channel Input Connector

Pin Signal Name Signal Description
Number
1 Signal Ground
2 EXT3 Right Surround Channel External Inp
3 Signal Ground
4 Signal Ground
5 Signal Ground
6 Signal Ground
7 Signal Ground
8 Signal Ground
9 Signal Ground
10 Signal Ground
11 Signal Ground
12 Signal Ground
13 Signal Ground
14 EXTO Left Channel External Input
15 EXT2 Left Surround Channel External Inpuf
16 Signal Ground
17 EXT1 Right Channel External Input
18 Signal Ground
19 Signal Ground
20 EXT4 Center Channel External Input
21 Signal Ground
22 Signal Ground
23 Signal Ground
24 EXT5 Sub Woofer Channel External Input
25 Signal Ground

" Dolby Level is 300 mV at these set of inputs.
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13. Reader 1 and Reader 2 Input Connector:

Pin Signal Name Signal Description
Number
1 N/C
2 N/C
3 N/C
4 TTCO Row Clock Return
5 TCOGND Row Clock Common
6 FTCO Row Clock Send
7 TSCO Pixel Clock Return
8 SCOGND Pixel Clock Common
9 FSCO Pixel Clock Send
10 N/C
11 N/C
12 N/C
13 N/C
14 VO Differential Video VO
15 VOGND VO Common
16 +15VIDEO +15VDC
17 Vi1 Differential Video V1
18 V1GND V1 Common
19 -15VIDEO -15vDC
20 N/C
21 N/C
22 N/C
23 N/C
24 N/C
25 N/C

The following fold-out pages are for reference:

System Setup Menu Tree

Alignment and Diagnostics Menu Tree

Signal Block Diagram

Backplane Interconnections Schematic




APPENDIX D
THE DOLBY DIGITAL SUBSYSTEM

Basic Functions

The basic functions of the Dolby Digital subsystem are:
Video Acquisition
Sync Finding
Thresholding and Bit Packing
Error Correction and De-interleaving
FIFO Buffering and DAC Clock Generation
Soundhead Delay
AC-3 Transform Decoding
Sample Rate Conversion

Dolby Digital data is printed in the “interperf” area, between sprocket holes,
adjacent to the normal analog tracks of standard 35mm release print motion picture
film. Blocks of 76 X 76 “fixels” or film elements contain the audio data, along

with synchronization, error correction, and auxiliary data. The film is passed
through a mechanical transport, generally mounted on top of the projector, where
the motion of the film is stabilized, and the interperf area is illuminated with white
light. A CCD (charge coupled device) optical line scanner produces an electrical
signal representing a video image of each interperf area due to the horizontal
scanning of the CCD and the vertical motion of the film with respect to the CCD.
This signal contains the information necessary to reconstruct the 6 audio channels.

Extensive Digital Signal Processing (DSP) techniques are applied to the video
signal described above, using a variety of specific hardware and general purpose
DSP cards, connected in a pipeline architecture, with each card performing part of
the overall task, and passing the results to the next card over a serial data path.

Video Acquisition

The analog video signal from the CCD is digitized by an A/D converter at a rate
which tracks the film speed. The converted samples are written into a bank of
RAM to form an image of the interperf area in RAM. Sequential interperf images
are transferred to one of four DSPs on two dual DSP cards where the images may
be processed and data extracted.

Sync Finding

Each block of RAM is searched by the associated DSP card for synchronization
patterns in the four corners of the image. When sync. is found, the locations of the
bits within the image are calculated, and the values at those locations are obtained.
An array of these samples is then further processed.

Thresholding and Bit Packing

Each dual DSP card then accomplishes Thresholding on the block of 5776 8-bit
values representing the center of each bit on the film, for each interperf area. Based
on the statistics of light and dark bits, which are accessible via “mailbox memory”



D-2

from each DSP, a threshold value is derived, above which a fixel is determined to
be clear, representing a digital “1”, and below which the fixel is determined to be a
“0”. Having reduced each 8-bit sample value to a single bit, each DSP packs
groups of 8 bits of data and 8 a bit of erasure information into a serial stream, and
passes this block of 722 words to the next stage.

Error Correction and De-interleaving

The Cat. No. 673 Card accepts blocks of data alternately from each of the video
processor DSPs, recombining the separately processed alternate perf data streams
into a single AC-3 coded data stream. Reed-Solomon Error correction decoding is
performed, using check bytes encoded during the film recording process to correct
errors in the data due to dirt, scratches, misalignment, or illumination non-
uniformity. The data, having been interleaved within a perf to reduce the effect of
block errors (dirt, etc.) is now de interleaved, returning the data to the format used
by the AC-3 decoder.

FIFO buffering and DAC Clock Generation

The data leaving the Error Correction process comes in bursts of 256 words
approximately every 10 milliseconds, depending on film speed. The DSP of the
Cat. No. 673 card implements a FIFO (First-In-First-Out) buffer to smooth out the
bursts of data from the Error Correction process into a steady stream of data to the
Transform Decoder section, while reconciling any difference in average data rates
between the incoming data and the output sample rate of the audio. Using fullness
of the buffer as the controlling parameter, the FIFO card slowly adjusts the
frequency of the output sample clock until equilibrium is reached.

Soundhead Delay

A delay is required in the CP500 to compensate for the time between when the data
is read (at the Digital Soundhead) and when the audio is to be reproduced in sync.
with the picture. Dolby Digital data is recorded 6 frames in advance of the analog
sound track, which is itself placed 20 frames in advance of the picture gate. If the
SReD data is read 40 frames above the picture gate, for instance, the data must be
delayed by 40+20+6 = 66 frames, or 264 perforations, or about 2-1/2 seconds. This
delay is accomplished by storing incoming data in RAM and sending it out at a

later time, determined by the delay setting.

AC-3 Transform Decoding

The Delayed data is now passed to a Zoran Z38000 DSP card which performs
Dolby AC-3 decoding. A full explanation of this process is beyond the scope of

this manual, but it may briefly be described as a method of low bit rate perceptual
coding of audio data using frequency-domain information as the transmitted data,
rather than conventional time-domain PCM coding. The composite data stream is
separated into three sets of two-channel data. Each of the channel pairs is then fully
decoded into PCM audio, and sent serially to the DAC Card.
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Sample Rate Conversion

The sample rate of the data comming from the film is determined ultimately by the
projector speed. For correct operation of the CP500, all data must be at a fixed
sample rate. The Cat. No. 680 Bit Rate Converter Card performs this function.

Discussion of Changeover Technique

Projector changeover sensing is provided through the 9 pin female D-connector
"Motor Start" on the CP500 rear panel. In single projector applications, all
terminals may be left unconnected, and the CP500 will assume projector 1. If
reversion to analog tracks is desired, the motor start signal must be provided,
otherwise the CP500 will not revert to analog, as without a motor running, the
CP500 assumes no analog track is playing. The motor start signals are used to
signal the CP500 in advance of a changeover in order that the video front end can
switch to video from the incoming reel prior to the actual picture changeover. The
changeover to the incoming projector CCD signal will be made at a time after the
Motor Start signal equal to (8 seconds minus the fixed delay value.) Removal of
the Motor Start signal prior to video changeover resets the changeover timing,
allowing the operator to “jockey” the placement of film in the projector for
between 1.5 and 7 seconds, depending on delay setting, without initiating a
changeover. Verification of changeover is confirmed by the Changeover signal at
the actual instant of changeover. If no Motor Start signal is asserted, the video
input follows the changeover signal.

Auxiliary Data Channel

The Auxiliary data channel may be monitored using an RS-232 compatible device.
The data format is RS-232 standard 115,200 bits/second, 8 bit data, no parity, 1
start bit, 1 stop bit. Connection to the data channel is provided through the DB-9
female connector Serial Data’, on the rear panel. The data channel supports RS-
232C signal levels. The connector is wired as DCE (Data Common Equipment)
with TXD (Transmit Data) on pin 2 and signal common on pin 5. Pins 4 and 6 are
shorted, as are pins 7 and 8, to allow direct connection to a standard PC serial port.
The connector case is wired to chassis ground.

Serial Data Connector
Pin assignments

n.c.
Serial Data Out
Serial Data In
Connected to pin 6
Signal Ground
Connected to pin 4
Connected to pin 8
Connected to pin 7
n.c.
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Dolby Digital Decoder Block Diagram
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APPENDIX E
THE EVOLUTION OF DOLBY FILM SOUND

Thanks to such developments as multichannel sound, the motion picture viewing
experience today is more exciting and involving than ever before. And what the
audience hears today is very much the result of a continuing effort to improve film
sound originally undertaken by Dolby Laboratories more than twenty years ago.
Indeed, the evolution of motion picture sound over the past two decades is, in great
part, that of Dolby film sound technologies.

Optical Sound

The photographic or “optical” soundtrack was the first method of putting sound on
film, and today it remains the most popular.

An opaque area adjacent to the picture contains narrow, clear tracks that vary in
width with variations in the sound. As the film is played, a narrow beam of light
from an exciter lamp in the projector’'s soundhead shines through the moving
tracks. Variations in the width of the clear tracks cause a varying amount of light to
fall on a solar cell, which converts the light to a similarly varying electrical signal.
That signal is amplified and ultimately converted to sound by loudspeakers in the
auditorium.

Several advantages of optical sound have contributed to its universal acceptance,
the foremost being economy. For one thing, the soundtrack is printed
photographically on the film at the same time as the picture. For another, the
soundtrack can last as long as the picture, which—with care—can be a long time
indeed. A further benefit is that the optical soundhead within the projector is itself
economical and easily maintained.

Motion pictures with sound were first shown to significant numbers of movie-goers
in the late 1920s. By the mid-1930s, the “talkies” were no longer a novelty, but a
necessity, and many thousands of theaters were equipped in that short time to show
films with optical soundtracks. This phenomenally rapid acceptance of a
sophisticated new technology was not without drawbacks, however. Equipment

was installed in theaters so rapidly that there was no time to take advantage of
improvements which were occurring on an almost daily basis.

A good example is loudspeaker design. The first cinema loudspeakers had very
poor high-frequency response. Speakers with superior high-frequency capability
became available within just a few years. But there was no time to retrofit the
original systems with new units, because engineers were too busy equipping other
theaters with their first sound installations.

This caused a dilemma for soundtrack recordists. Should the tracks be recorded to
take advantage of the improved speakers, or should they be prepared to sound best
on the many older installations already in place? Given that it was impractical to
release two versions of a given title, the only alternative was to tailor soundtracks



to the older speakers. The result was to ignore the improved high-frequency
response of the newer, better units.

To forestall compatibility problems, in the late 193@kedactostandardization set

in, the theater playback response that today is called the “Academy” characteristic.
Theater owners knew what to expect from the films, and therefore what equipment
to install. Directors and sound recordists knew what to expect from theater sound
systems, and thus what kind of soundtracks to prepare. The result was a system of
sound recording and playback that made it possible for just about any film to sound
acceptable in any theater in the world. It was also a system, however, without the
flexibility to incorporate improvements beyond the limitations that existed in the
1930s.

Even with these limitations, for years optical film sound provided higher quality
sound than home phonographs and radios. But by the late 1960s and early 1970s,
superior hi-fi stereo systems had been installed in so many homes that a significant
and influential proportion of the moviegoing public was used to better sound at
home than could be heard in the theater.

Magnetic Sound

In the 1950s, a new method of putting sound on film was introduced as an
alternative to the optical soundtrack. After the picture is printed, narrow stripes of
iron oxide material similar to the coating on magnetic recording tape are applied to
the film. The sound is then recorded on the magnetic stripes in real time. In the
theater, the film is played back on projectors equipped with magnetic heads, similar
to those on a tape recorder, mounted in a special soundhead assembly called a
“penthouse.”

Magnetic sound was a significant step forward, and at its best provided much
improved fidelity over the conventional optical soundtrack. Magnetic sound also
permitted the multiple tracks required by stereophonic sound. The voice of an actor
appearing to the left, center, or right of the picture could be heard coming from
speakers located at the left, center, or right of the new wide screens also being
introduced at this time. Music took on a new dimension of realism, and special
sound effects could emanate from the rear or sides of the theater. The two main
magnetic systems adopted were Twentieth Century Fox’s four-track 35 mm
CinemaScope system introduced Totve Robeand the six-track Todd-AO system

first used for such 70 mm films &klahomal'andAround The World in 80 Days

Many theaters were equipped for magnetic sound in the 1950s, even though the
playback equipment was expensive. Many films were issued with magnetic
soundtracks, although magnetic prints were, and remain, much more expensive
than optical sound prints (35 mm magnetic prints cost at least double their optical
equivalents, and today’s 70 mm magnetic prints cost up to fourteen times as much).



By the 1970s, however, the film industry declined overall, with fewer films and
fewer theaters. The expense of magnetic release prints, their comparatively short
life compared to optical prints, and the high cost of maintaining magnetic theater
equipment led to a massive reduction in the number of magnetic releases and
theaters capable of playing them. Magnetic sound came to be reserved for a only
handful of first-run engagements of “big” releases each year. By the mid-1970s,
movie-goers were again usually hearing low fidelity, mono optical releases again,
with only an occasional multitrack stereo magnetic release.

Dolby Gets Involved

The situation that prevailed in the mid-1970s completely changed by the late
1980s. Thanks to new technology and a turnaround in the financial decline of the
industry, almost all major titles today—accounting for 80% of the boxoffice—are
released with wide-range multichannel stereo soundtracks.

The breakthrough was the development of by Dolby Laboratories of a highly
practical 35 mnstereooptical release print format originally identified as Dolby
Stereo. In the space allotted to the conventional mono optical soundtrack are two
soundtracks that carry not only left and right information as in home stereo sound,
but also information for a third center-screen channel and—most notably—a fourth
surround channel for ambient sound and special effects.

This format not only enabled stereo sound from optical soundtracks, but higher
quality sound as well. Various techniques are applied both when the soundtrack is
recorded and when it is played back to improve fidelity. Foremost among these is
Dolby noise reduction to lower the hissing and popping associated with optical
soundtracks, and loudspeaker equalization to adjust the theater sound system to a
standard response curve.

All this means that these prints can be reproduced in theaters with Dolby-
manufactured cinema processors with far wider frequency response and much
lower distortion than conventional soundtracks. In fact, the Dolby optical format
has led to a new worldwide playback standard (ISO 2969) for wide-range stereo
prints, just as the “Academy” characteristic applies for mono prints.

An important advantage of the Dolby optical format is that the soundtracks are
printed simultaneously with the picture, just like mono prints. Thus a four-channel
stereo release print costs no more to make than a mono print (although it is more
expensive to record and mix in stereo than in mono). Conversion to Dolby optical
is relatively simple—more than 28,000 theaters worldwide have done so—and,
once the equipment has been installed, very little maintenance is required,
particularly when compared to magnetic stereo playback systems. Moreover, print
life is as long as that of conventional mono optical prints, unlike magnetic prints.
The result is multichannel capability equaling that of four-track magnetic 35 mm
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(made all but obsolete by the stereo optical format), consistently higher fidelity,
and few of the drawbacks of magnetic formats.

Much of the new technology, including noise reduction and equalization, also is
applied to 70 mm magnetic releases (also originally designated as Dolby Stereo).
Although 70 mm release prints continue to be very expensive, Dolby

improvements brought a resurgence of interest in this “big” format for road shows
where the ultimate in picture and sound presentation is particularly likely to be
reflected in box office figures. There are six magnetic tracks on 70 mm film, two of
which carry low bass effects. Some 70 mm films also use a technique developed by
Dolby Laboratories to provide two separate surround channels in addition to the
left, center, right, and bass effects screen channels.

The Next Step: Dolby SR

In 1986, Dolby Laboratories introduced a new professional recording process

called Dolby SR (spectral recording). Like Dolby noise reduction, it is a mirror-
image, encode-decode system used both when a soundtrack is recorded and when it
is played back. It provides more than twice the noise reduction of Dolby A-type,

and, moreover, permits capturing loud sounds with wider frequency response and
lower distortion.

35 mm optical soundtracks treated with Dolby SR instead of Dolby A-type not only
sound superb in the more than 10,000 theaters equipped with special SR
processors, they also play back satisfactorigriptheater. As a result, most Dolby

SR titles are released single inventory. In fact, in theaters equipped with regular
A-type processors, the moderate compression that results helps prevent the louder
peaks on SR soundtracks from overloading the theater's sound system. This feature
further obviates the need for separate mixes and releases.

And Now - Dolby Digital

The newest film sound development from Dolby Laboratories puts a six-channel
digital optical soundtrack in addition to a four-channel SR analog track on the
same 35 mm prints. This Dolby Digital format is yet another significant step
forward in film sound, providing independent left, center, right, left surround, and
right surround channels, plus a sixth channel for bass effects.

In addition to multiple channels, the Dolby Digital track provides extraordinary
dynamic capability, wide frequency, range low distortion, and relative immunity to
wear and tear. The format has already proved its unique combination of high
quality, reliability, and practicality in theaters around the world. And because the
digital track is right on the film, the format has none of the drawbacks of separate
disc systems.
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As with previous Dolby developments, Dolby Digital does not obsolete existing
theater installations. The prints can be played conventionally in any theater, while
the digital optical track can be reproduced by adding digital readers to the
projectors and a digital decoder which interfaces with the theater's existing Dolby
cinema sound processor.

About Dolby AC-3

Conventional digital audio is coded by a technique called pulse code modulation
(PCM). As good as it sounds, however, PCM-coded audio coded takes up so much
more space than analog audio that it was necessary to invent an entirely new
medium, the Compact Disc, to bring digital sound into the home.

It would be very difficult to provide evesnechannel of conventional PCM digital
audio on a movie print, let alone the 5.1 channels widely regarded as ideal for
proper cinema stereo. Yet for compatibility, ease of distribution, economical
release print manufacturing, and overall cost-effectiveness, nothing beats the
classic, on-film optical soundtrack.

Therefore, to make it possible to putigital optical soundtrack on release prints,

Dolby Laboratories developed with a new, far more efficient way to code digital
audio, a technigue which provides 5.1 channels of sound in less space than just one
channel on a CD. This new technique is called Dolby AC-3.

Just like the Dolby Surround technology developed originally for motion picture
sound, Dolby AC-3 can be used in a wide variety of other applications, including
consumer formats. For example, AC-3 will be used to provide 5.1 channel
surround sound with the U.S. HDTV system and digital video discs. It is already
being used on compatible Laser Discs of movies, including many originally
released in the Dolby Digital format. Equipment for home Dolby AC-3 playback
has come onto the market as well.

Making Films Sound Better

Dolby format release prints and the equipment which reproduces them are only
links in a chain that extends from the original location, through the dubbing theater,
to the laboratory, and finally into the theater. Developments like Dolby SR and
Dolby Digital ensure that the soundtrack itself remains one of the strongest links.
But just like high-quality CDs played on the best home stereo equipment, Dolby
formats are capable of carrying a higher fidelity “message” than previously—and
so can reveal the quality of each step in the recording, mixing, and dubbing
processes. Taking advantage of the new formats has thus required new approaches
to soundtrack production. Admittedly, the results can vary—the final reproduced
soundtrack can be no better than the elements it comprises—but Dolby film sound
at its best means not only better quality sound, but sound in the theater that
consistently realizes the director’s original intentions.



While Dolby’s involvement with film sound first achieved wide recognition with

the spectacular audio effects of such filmSes Warsit has long since come to

mean more than just special or dramatic effects. The objective is high quality sound
reproduction overall—dialogue and music, as well as effects. Dolby technology is a
means, not an end. It can be likened to an artist’s palette that provides the director
with a full range of colors, where before there were but a few. Above all, Dolby
formats have been developed to enhance that very special experience of going to
the movies.
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