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1.1 DESCRIPTION

The Series 34 is Sound Workshop’'s latest generation of profes51nnal audio mixing
console, incorporating the latest advances in recording studio technology. As a
result, the Series 34 console enjoys all the high perfarmance standards, the ease
of uperat1un. and the reliability that previous Sound Workshop owners have cone
to expect.

A partial list of available Series 34 features includes:

*Rigid high-strength multi-input mainframe.

sO0ptimized high-performance microphone preamplifier.

*Four-band sweep equalizer.

28ix auxiliary send buses (4 mono, ! steren).

*High-resolution peak/average meters, tfeaturing ultra-sharp 3-color,
40-segment displays.

*Full input chain metering (in addition to bus/tape metering).

*Balanced transformerless outputs (+27 dBu),

>ARMS Console Computer (Super-Group input grouping system, In-Place-
Solo, Tape Automation)

Each Sound Workshop Series 34 console is made up of the following companents:

*Rigid high-strength Mainframe, with meter bridge housing.

>Up to 30 Input/Output modules, each with LED meter, 24-track assign
matrix, four-band equalization, comprehensive echo and cue sands,
input fader and computer controls.

’Echo Master module, with master controls for echa sends and returns
3 and 4.

>Master module, with most of the master control functions, mixdown
and cue returns, and ARMS Computer Control master functions.

*Modular Patch Bay Systenm.

*One or two power supply rack mount cabinets,

Sound Workshop’'s Series 34 wuses halanced transformerless putput stages, which
permit output levels to exceed +27 dBu hefore clipping. The nominal track output
level is +4 dBu, but may be easily adjusted to other levels (-10 dBu to +8 dBu).

The newly-designed microphone preamplifier further extends the performance
capabilities of ‘the Series 34. In addition, new thick-film laser-trimmed
resistive networks will be found in all critical circuits, to assure ultra- stable
operatiaon.

{c)1985 Sound ngksbbg Professional Audio Products, Inc., [07/23/85] Page 1-1
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1.2 THE INPUT/0UTPUT CONCEPT

At the core of all modern multi-track consoles is the Input/Output (or "I/0")
Module, sa-called because it presents all controls and electronics - Input and
Dutput - for one audio channel within a single module. In fact, the 1/0 concept
has proven so popular that it has become the de facto "standard" of the recording
industry.

For the studio engineer, the advantages of the I/0 module become obvious after a
very few sessions in the studio. With all controls relating to a particular
channel conveniently located on a single module, the engineer does not have to
search three or four separate locations simply to set up input and output
controls, track and monitor assignments.

For the console manufacturer, there are related advantages. Since all I/0 modules
are identical, manufacturing economies are readily achieved. Sophisticated
procedures for fabrication, assembly and testing are readily implemented, and
will greatly enhance product reliability and system performance.

The in-line design of Sound Workshop's Series 34 console results in a compact
versatile system that is simple to operate yet functionally versatile. The
uncluttered layout leads to a quick and thorough understanding of each cantrol ‘s
location and purpose. Signal flow is straightforward and easy to follow.

For example, during a tracking session the signal path from microphone output to
tape input first passes through the mic preamplifier, and then through the input

~channel signal processing and channel fader (or VCA), after which it is normally

assigned to a track-summing bus. Here, an Active Combining Amplifier (ACA) sends
the combined signal to the track booster amplifier, and then to the consonle’s
track output.

For multi-track tape monitoring while recording, each tape recorder putput is
routed through its respective console line input amplifier to the monitor level
control, and then to the stereo mix panpot. The signals on the stereo mix buses
are fed to the Master Module for processing, monitoring and stereo recording.

During the eventual multi-track to stereo mixdown session, geacth multi-track
signal is fed from its line-input amplifier to the respective input channel.
Here, the channel equalizer, filter, aux sends and fader provide the same signal
processing capabilities that were available to the microphone signals during the
original recording session. After processing, each signal is routed through its
pan pot to the stereo mix buses for monitoring and stereo recording.

Since the same module is used for recording, mixdown, input and output, the user
enjoys system versatility and reliability, free from the clutter and cramped
spacing often found in less- flexible multi-function designs. With the addition
of comprehensive Echo Master and Master modules, as well as extensive switching
and patching capabilities, Sound Workshop's Series 34 may be pagily used in any
creative application, from multi-track recording and video/film post production,
to sound reinforcement and broadcast studio operation.

Pa - 3 )| 11985 Sound Workshop Professional Audio Product Inc.




1.3 LIMITED WARRANTY

To assure Sound Workshop customers of reliable factory support, the following
LIMITED WARRANTY is provided. The Sound Workshop LIMITED . WARRANTY gives you
specific legal rights, and you may have other rights as well, which vary fronm
state to state.

A. Sound Workshop Professional Audic Products, Inc. warrants the Series 34 Mixing
Console to be free from defects in material and workmanship. For a period
of one vyear from the date of purchase, any part or subassemhly will be
repaired or replaced (at Sound Workshop's option), if it is found to he
defective under the terms of this warranty.

I+ warranty repair/replacement is necessary, please return the defective
item to  Sound Workshop, with all shipping costs prepaid. The
repaired/replaced item will be returned to you at Sound Workshop's expensa.
Our obligation is limited to the repair or replacement of defective items
returned to the factory, and we reserve the right to charge for service and
shipping if the defect is not due to a fault of Sound Workshop.

B. Sound Workshop assumes no responsibility or liability for inconvenience, loss
of time or usage, or any other commercial or other loss which may arise
from interrupted operation. Our liability shall in no event include
consequential damages.

C. Sound Workshop reserves the sole right to determine if a defect in material or
workmanship is our fault. This warranty does not cover damage caused by
unauthorized modifications or attempted repairs by others, Misuse, neglect
or accidental damage are also not covered by the warranty. :

D. The Sound Workshop LIMITED WARRANTY is valid only for the original purchaser,
in the country in which the purchase was made. For the warranty to be
valid, the enclosed Warranty Registration Card must be returned to Sound
Workshop within 20 days of the date of purchase. A copy of the griginal
sales receipt must accompany any warranty clainm.

E. Implied warranties are limited to the duration of this warranty, and this

includes all implied warranties of fitness for a specific purpose ar
merchantability. .

1.4 EXPEDITING SERVICE

To assure you of the fastest possible service, in the event that you require
asgsistance in the operation or maintenance of your console, please contact yaur
authorized Sound Workshop dealer. All Sound Workshop dealers are required to
maintain a well-equipped service department and are prepared to assist you with
your console related needs.

Should it become necessary to return an item to the factory, please call first so
that we may be better prepared to offer vyou fast and efficient service. Sound
Workshop may be reached by phone at (514) S5B2-4210 and by Telex at 530444 (Sound
Workshaop). :

{c) 1985 Sound Workshop Professional Audio Products
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D dBu = 0.775 VAC rms

INPUTS
Microphone
Impedance..cvverseansssvrssnannnas
Level (wlthout 20dB pad) R
Line
Impedance...sivevana Crtratrasanann
Level... ceaeseas e reaeaans .
Patch
Impedance....... vesses sessrraaenn

Level. iceiiasnasarassnssrtnssnsanns

Echo Return
ImpedanCe. ivceeecsnaresssvnannnns
Levellllllllllllllllllllllllll.ll

Aux Min Bus
Input Impedance..seisecvrssvnnrann
Input Level..covvuniiiinnannass .

Tape 1 & Tape 2 MWonitor

Input Impedance....vvvuvsen seeasan
Input Level...oiiivnnninans crees
guUTPUTS

sz osasespesmarresiitse

ImpedanCe..vesvsnernsavssancusanns

Maximum Level

Track, Mix, Control Room...esuues

All Dthers..-.-.--.-....a........

Nominal Level

All except Direct & Patch........

Direct & Patch...iviviinnsvnnsnns
MISCELLANEOUS

Frequency RESPONSE «ievevensranonss

SIEW Rate " s s ERAERE A AR AR NS ENY

Microphone Equivalent

Input Noise @ 40 dB gain
200 ohm souUrce. . v asnsssnannne
O phm SOUFCEB. i avusvsosnnssassnns

»1.2 kilohms, active balanced
~-42 dBu to -17 dBu, nominal

40 kilohms, active balanced
-8 dBu to +B dBu, nominal

»5 kilohms, unbalanced
-2 dBu, nominal

»7 kilohms, unbalanced
+4 dBu, nominal

>7Akiluhms, unbalanced
+4 dBu, nominal

»>7 kilohms, unbalanced
+4 dBu, naminal
(trimable from -8 to +8 dBu)

{100 ohms

>+27 dBu, balanced
»+21 dBu, unbalanced

+4 dB
-2 dBu

20 Hz to 20 kHz, +0/-0.5dB

>8 volts per microsecond

< -129.0 dBu
{ -130.5 dBu
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Distortion (THD and IM)

Typical.vivuuunan. O

Mavimum.......... Caraa e Peaaas
Signal-to-Noise Ratio .......... ‘e
Crosstalk

L kHz.ooviiin iy, P .

20 kHz.oiiiiiinnnnn.,, - . .

‘=System Gain Tttt aaa s

Oscillator
Frequency Response ...............
Max Output Level.................

Integrated Circuits ...... Ceeeaas .

High Resolution Meters

Supply Reguirements..............
Current Draw......... Ter e -
Ingut Impedance..................
Nominal Input Level.......... .

Input Range.......... eraveneaais
Displayed Dynamic Range..........
Modes.viieavinnns. ettt aaaas
Mode Select........... TR,
Peak Attack Time.................
Feak Decay Time..........o'uo....
Intensity Control Bus............

<70 dB
<30 dB

78 dB (Mic in to Mix Bus out)

20 Hz-to-20 kHz sweep (+/-0.2 dB)
+4 dBu :

CD4053, IHS011, HA4605, LF351
LF353, LMI39, NE5532, NES334, TLO74
XR2206, RC4558

+/-15.00 to 16.50 yDpC
75 mA——— .
40 kohms, balanced bridging

-2 dBu ‘

-8 to +8 dBu (internal select)

40 dB

Average, FPeak, DC

Bround enable

0.1 ms full scale indication of
full scale input

3 seconds full scale (approximate)
375 to 0 VDC

SPECIFICATIONS

1.6 MECHANICAL

Consoles

See Figure 1A

Pawer Supplies
19" x 14" yx 5,25 -

Shipping Dimensions/Weig-ts
All weights are approximate

Consoles: 3424 62" x 36" x 45"
3432 BB" x 34" x 450
3440 104" x 34" x 45
3450 124" x 34" yx a5
Pawer Supplies: 33" x 24" x 14

Allow 5" behind power supply for cable bend

300 pounds
330 pounds
400 pounds
450 pounds

50 pounds
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2.1 INTERFACING NOTES

An extensive connector system 1is provided for all of the Series 34's input and
autput lines. All audio cables interface to the console via multi-pin connectors
located in the two pedestal legs. The inside covers on both pedestal legs may be
removed, for convenient access to the cables.

All audio lines should be 2-conductor cables with a foil shield. For ease of
termination, use cables that include a separate shield drain wire. Within the
cable, both signal lines and the drain wire should bhe low-capacitance stranded
#22 or #24 AWG conductors.

All 1/0 audio lines must be crimped into the connector pins supplied with the
Series 34 console. After doing so, the pins are snapped into housing assemblies,
which are then plugged onto the consoles interface connectors located in the
legs. Crimping 1is one of the easiest, most reliable methods of termination
currently available. However, care must be taken that the crimping tool has been
properly adjusted, and that the crimping procedure is carefully executed (Figure
20). ’

Each Sound Workshop console is supplied with complete instructions, drawings,
connector layouts and connector parts which are needed for a simple and reliable
installation. It is essential that all  terminations are properly crimped. An
optional crimping tool is available from Sound Workshop (Part No. HTR-24454).

2.1.1 Microphone Cables

All microphone-level audio cables enter the console through the left_pedéstﬁl
leg, where they are terminated in 34-pin molded connector housings (Amp Part # 1-
3303536-9). Crimp-type pins (Amp Part # 641300-1) are supplied and installed into
the connector housings as illustrated in the microphone connector drawing (Figure
24).

All line-level audio cables enter and exit through the right console pedestal leg
and are terminated using the connector parts as detailed in the previous
paragraph. Line-level connector pinouts are illustrated in the line-level
interface drawings (Figure 2C-~I).

2.2 OROUNDING AND SHIELDING
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It is important to remember that the terms ‘“ground" and ‘“shield" are not
synonymous. A ground wire is a low-resistance conductor used to minimize
differences in potential between circuits. A shield is a protective device

against outside electrical interference, such as from stray electrostatic fields.

2.2.1 Grounding Procedures

The object of any grounding system is to minimize the ground potential
differences hetween circuits. In the ideal system installation, there 1is a
single-point electrical ground, which 1is common to all input, output and power
circuits. In designing the complete system, the single-point ground will help to
avoid ground loops, which exist whenever there is .more than one DC path to.
ground. '

Sound Workshop recommends that the console be at the center of the grounding
system. All external equipment should have separate ground wires that are
returned to this central point. These wires should be insulated, stranded (not
solid), #12 AWG or larger (Belden 9912 or equivalent}). For ground return wires
longer than 20 feet, proportionately larger-gauge wire should be used.

Rack-mounted equipment requires particular care. It may be most practical to run
a single ground return wire to the console from a well-insulated ground bus in
the rack. Individual ground wires may be used to connect each piece of rack
equipment to the ground bus. It is not suitable to simply ground the rack to the
console, and assume that by doing so all equipment installed in the rack is
therefore properly grounded. Such a grounding system is inherently unreliable.

Ground wires returned to the console may be soldered directly to the console’s
ground bus. These wires may be routed to the ground bus via the right pedestal
leg, and soldered to the bus where it extends beneath the patchbay panel. For
heavy gauge wires, a high~-power soldering iron may be required, and great care
should be taken to insure that nearby audio cables are not burned by the iron.

A single ground wire should be run from the console’s grounding point to a good
Earth ground, such as a metal grounding rod driven into the soil. Make sure the
rod is driven a few feet into the ground and is actually earthed. Sand, mica or
crushed rock do not make satisfactory grounds.

If a reliable grounding rod syétem is impossible, then a cold water pipe or a
steel support within a building may be used. Do not use metal 2x4s within a wall
or ceiling for this purpose.

2.2.2 Microphone Shields

The shields on all microphone lines must be connected at both ends of the cable.
This assures shielding continuity from the console out to the microphone in the
studio. Since the microphone is not otherwise connected to the electrical systenm,
there is no danger of a ground loop occurring.
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Series 34 Owners Manual Installation [2]

2.2.3 Line Shields

To make sure that other cable shields do not inadvertently serve as grounds
(therehy setting up potential ground loops), each shield should be wired to a
cable connector at one end of the cable only. Sound Workshop recommends that
shields be connected at the external equipment end only. Leave the shield
disconnected at the console end of each cable., It is important to observe this
convention throughout the installation, in order to guarantee a guiet properly-
operating systenm.

Recommended equipment interconnections are illustrated in Figures 2B and 2K-L.

Note: The following procedures should be performed under the direct supervision
of your authorized Sound Workshop dealer, who is familiar with your console, and
prepared to nffer expert assistance during this critical phase. Your dealer’s
presence assures vyou that vyour new OSeries 34 console will be installed to your
complete satisfaction.

Carefully unpack the shipping crate, and verify that all the items listed on the
attached packing slip are present. The following items should be found:

v Rack mount power supply (supplies)
/ Multi-conductor cahles for power supply (supplies)
V' Installation Kit containing Amp pins/housings
v Spare Parts Kit
Extender Ribben Set
Amp-Pin Insertion/Removal Tools
Owners Manual

2.3.1 Normalizing the Consaole

It is gqood operating procedure to completely normalize a console before starting
a recording or mixdown session, as well as before performing any system tests. In
other words, all controls are placed 1in their appropriate "neutral" position
(off, centered, released, etc., depending on the specific function). This lessens
the possibility that a signal will get misrouted by some switch or potentiometer
being left in an improper position. This procedure should also be followed hefore
turning the console on for the first time.
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(2] Installation Series 34 Owners

When console normalization is to be performed on an operational console, first
make sure the monitor system is set for a safe low-level output, so that
unexpected high-level signals will not damage the speakers.

To properly normalize the Series 34 console, follow this 7-step procedure:

1. Place all console switches in the Up (released) position.

2. Turn all Level potentiometers fully counter-clockuise.

3. Turn all Pan Pots to their center position (1A, upper sections of 4B-E and 3R,
bE, 23h, 3ZA-C). _

4, Place the MIXDOWN MASTER FADER (42) in its uppermost position.

5. Place all other slide faders in their lowermost position.

4. Remove all patch cords from the patch bay.

ON ARMS EDUIPPED CONSOLES ONLY:

7. Make sure that the SYSTEM ON (431) and MASTER S0L0Q (430) LEDs are off. MASTER
WRITE (43N) LED will be on.

2,3.2 Power Supply Setup
NOTE: Do not turn the power supply on yet.

The main power supply for the series 34 console consists of twe bipolar (+/-16
VDL) supply modules, plus a Phantom Power module. Supply 'A° powers the left hand
side of the console (half of the supplied 1I/0 modules and half of the meter
bridge). Supply 'B’ powers the rest of the console, and Supply 'C° is the 48 volt
phantom-powering module. Consoles with more than two mechanical meters have an
additional 48 volt supply for the meter lights.

Inside the power supply, there are five vertically-mounted LEDs on the Power
Distribution Board located at the rear of the chassis. These may be viewed
through the metal grill on the top of the power supply, and indicate the presence
of the following supply voltages (i is the top LED, 5 is the bottom LED):

Red - Positive supply rail on module A
Green - Negative supply rail on module A
Red - Positive supply rail on module B
Green -~ Negative supply rail on module B
Red - Phantom Power supply (module C)

L1 G R
® a & g =n

There is a separate fuse for each module, located on the power supply’s front
panel,

Place the console at, or near, its proper position in the control room, and
remove the inside cover from the right leg. This exposes the connector for the
power supply. Locate the 1é-pin male CPC connector labelled #1. 30 input
mainframes will have an additianal connector labeled #2. For /C series consoles
equipped with Sound Workshop's ARMS computer, there is a second lé-pin connector
nearbhy, labelled A. Consoles with more than 2 mechanical meters will have a
separate 4 pin connector labeled B.
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Beries 34 Dwners Manual Installatiaon [2

Temporarily place the power supply (supplies) near the console, so it may be
easily reached during the initial check-out oprocedure. Do NOT turn it on yet.
Attach one end of the lé-conductor supply cable to the #1 connector in  the
conscle leg, and the other end to the #1 connector on the power supply. Repeat
this procedure for the #2 cable on larger consoles. For /L series consoles,
repeat the procedure for cable A. At this time, alsp connect cable B if console
has a mechanical meter bridge. Since the cables and connectors are identical,
make sure that the cable runs are between connectors i-to-1, 2-to-2, and A-to-A.

Make sure all front~-panel fuse caps are in place, and that the power switch is
nff. Plug in the power supply’s AC power cord, and make sure that no pilot lights
are illumicated.

On the =series 34's Master Module, locate the Oscillator section. (Master Module,
location 41}, Depress tha TEST and the 1K switches, Note the two LEDs, located
just above the TEST and FREGUENLY switches. These are illuminated by the B module

rail, and the FREQUENCY {(red) LED is powered by the positive rail. Therefore, the
illumination of both is an indication that both sides of bipolar power module B
are functioning properly.

Turn the power supply OM, and quickly verify that hoth LEDs are illuminated. Also
verify that all 3 LED's on the power distribution beard are on. If nnot, turn the
power supply off immediately, and do the following:

1f none of the LED's were illuminated: Recheck all connections, and try again. If
all~LEDs are still not illuminated, turn the power supply off, and contact your
authorized Sound Workshop dealer or call the factory for assistance.

If only scame LED's were illuminated: This condition may infrequently occur, due
to capacitive circuit elements within the console, and does not indicate a
console or power supply malfunction. Turn the power supply on-off-on within a
one~second interval. If this does not illuminate all LEDs, turn the power supply
off again and seek assistance.

Verify that the positive and negative voltages supplied to the console are within
specifications, by measuring these voltages at I/0 modules t and ux {(where xx =
the number of the last I/0 module on your consnle)%iEach voltage reading should
be taken at the front mother ribbon cannector (P£)-where it is attached to the
module. Make sure the voltage is measured at a g%int before the diode on the
module. The following voltages should be seen:

Pin - Purpaose Voltage Tolerance
3 Positive Supply Rail +16 VDC +/-0.1 volt
4 Negative Supply Rail -16 VIC +/-0.1 volt




_ARMS power Board - located under the console, below the patchbay, on Series /C
cansoles only. Refer to Drawing 101-508 for pin locations.

Pi-Pins Purpose Voltage Tolerance
1,2 Positive Supply Rail +16 VDT +/-0.1 volt
3.4 Negative Supply Rail -16 VDG +/-0.1 volt
F4-Fins: Purpose Voltage Tolerance
1,2,8,9 Logic Supply Rail ' +3 VDL +/-0.1 volt
3-7 Ground

NOTES for Series /L consoles: On the ARMS power board, LEDs 1 and 2 are
illuminated by pressing Data switches A and B (43K,L) on the Master Module. LED 3
is not used. LED 4 indicates the presence of +5 VIC.

As an additional check of the microphone-line phantom power supply, measure the
voltage at pins 2 and 3 on any microphone input line. Before doing so, make sure
the +48 Switch (3C) on the corresponding I/0 module is depressed. The following
voltages should be seen: ‘

Pin Purpose Valtage Tolerancse
2 Phantom power +48 VDC +/-0,3 volt
3 Phantom power +48 VDC +/-0.5 volt

Measure both pins 2 and 3 with respect to pin 1 (Shield). Also measure the
voltage difference between pins 2 and 3 and verify that it is less than 0.5 volt.

I+ any measured voltage is not within its specified tolerance, perform the Fower
Supply Alignment Procedure in Section § before continuing.

2.4 MONITOR SYSTEM SETUP

For optimum system operation, it is essential that the gain staging between the
Series 34 console and the monitor amplifiers is given careful attention. The
tollowing procedure will verify that your monitor system is properly interfaced
~with.-the console output. Before you begin this procedure, make sure that your
monitor speakers are capable of withstanding the power and listening levels that
may be delivered to them. Proper speaker protection is the responsibility af the
system owner.

The optimum setting for the Series 34 Monitor level controls (38F and 39F) is
between 12:00 and 3:00 o'clock. When the control is near the 3:00 o'clock
position, the listening level should be very loud - about as loud as you would
ever want it to be.

To begin, turn the Series 34 Studio and Control Room Monitor level paotentiometers
(38F, 39F), and the power amp sensitivity controls, to their minimum {(counter-
clockwise) position. (If your power amp does not have input level controls, it
may be necessary to install an in-line attenuator between the console autputs and
the amplifier inputs.)
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On the console, set the appropriate Monitor Level potentiometer to the 3:00
o'clock position. Now play hack some representative program material, and advance
the monitor amp’'s input level controls (or the in-line attenuator) wuntil the
listening level is very loud.

Follow the same procedure for both the control room and the studio monitor
systems.

Note: When the console’s Monitor Level potentiometer is at the 2:00 o'‘clock

position and the mix-bus meters read =zero VU, the level at the Monitor outputs
will be +4 dBu.
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FIG 2A - MICROPHONE INTERFACE
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Connector
Pinout

PROC B OUT

LINE IN 4

BUS OUT 4

Channel
Input/Output

FROC B IN

LINE IN 3

BUS OUT 3

FROC A OUT

LINE IN 2

BUS OUT 2

LINE IN 1

BUS OUT 1

PROC A IN

Master—1

STUD [R] EILIT

CUE [R] auT

CUE [L] UUT

STUD [L] oUT

C/R IR OUT

C/R [L] OUT

i

 D—

y
CHMBR 2[R] OUT

ECHO RETURN 2

ECHO SEND 2

Master-2

CHMER 2[R] IN

TAPE 1 [R] MON

MI% RIGHT OUT

CHMER 2[L] oUT

ECHO RETURN 1

ECHO SEND 1

CHMER 2[L] IN

TAPE 1 [L] MON

MIX LEFT OUT

L1

]

g

 —

TAPE 3 [R] OUT

ECHO RETURN 4

ECHO SEND 4

Master-3

TAPE 3 [R] IN

TAPE 2 [R] MON

MIX RIGHT OUT

TAPE 3 [L] DUT

ECHO RETURN 3

ECHO SEND 3

TAPE3[L] IN

B

TAPE 2 [L]

NJ MIX LEFT OUT

L1

FIG 2C - USER INTERFACE WIRING - CONSOLE 1/0
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Patch Card

TIE LINES

Tie Line

Interface |
Card [

FIG 2E. - USER INTERFACE WIRING - TIE LINES
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CAUTION:

how to hand crimp

NOTE:
crimp support for all wire variations.

This hand tool is primarily intended for standard conductor sizes. It may not give a good insulation

This too! is adjustable. See illustration 6 before use, set jaw eccentric to maximum opening then adjust

crimp to wire pull test. Failure to follow this procedure can result in tool breakage.

Follow these six simple steps to fast, positive terminal crimping.

Begin by holding the Molex
ratchet-type crimper in the open
position with the insulation crimp
side toward you—marked

WIRE SIDE (A)

Select the proper
crimping jaws, depending
upon the wire size

insert the terminal into the
A pliers from the backside—
with the open end of the
terminaltabs(A}totheright
as illustrated. Insert
terminal until the insulation
tabs are Hlush with the
outside face of the
crimp jaws.
(B) Close the pliers just
enough so that the terminal

&

Insert the stripped

wire in through the
insulation tabs into the
conductor tabs until the
insulation hits the
conductor jaw face (A)
or the wire touches the
optional wire stop (B)
Squeeze the handles
until the crimp jaws are
closed and the
ratchet releases.

Straighten the terminal.
it necessary. thenrelease
the phier grips and
remove the crimped

terminal

Distance wite
extends beyond
crmpis always
uniform

How to adjust crimping
pressure.

If too much or too littie
pressure is needed to
release the crimper s
ratchet pawl at the end of
the crimp stroke. the
ratchet can be easily
adjusted. A spanner®
wrench {A) provided with
the tool can be used to
rotate the keyed lock and
stud nut (B) on the
crimper handle. Turning
this lock nut clockwise
increases pressure;
turning it counter-
clockwise reduces
crimping pressure.

4 For additional copies of this instruction sheet, write to:

, M
e \—

olex Incorporated, 2222 Wellington Ct., Lisle, lllinois 60532

*Newer |

delc ¢h

Id be adjusted with a screw driver,

FIG 2J - PROPER CRIMPING TECHNIQUE
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FIG 2K - TYPICAL HEADPHONE DISTRIBUTION SYSTEM
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In the following pages, each operating control of the Series 34 console is
described in detail. First, the Functional Descriptions offer brief overviews of
the controls on each of the Series 34 modules. This is followed by a Directory
of Console Controls. For easy reference, each description is keyed to one of the
three module control layout drawings found at the end of this section.

For purposes of discussion, signal flow within each 1/0 module may be divided
into two sections: the Channel path and the Monitor path. The Channel path routes
the signal from the module input to the track-summing buses, while the Monitor
path feeds the input signal to the stereo mix buses. Differences between the two
paths are dependant on how the I/0 module controls and switches are set,

S22 I1/0 MODULE

[Block Diagram 202-100, Figure 3A/1]

The Series 34 console contains 24 active track-summing buses. At the top of each
[/0 module, 12 pushbutton switches [1C1 allow the user to route any input signal
to one or more stereo pairs of buses [1/2, 3/4, ..., 23/24). On each module, the
TRACK ASSIEN pan-pot [1A]l pans the incoming signal hetween the odd/even track-
summing bus pair(s) selected by the TRACK ASS5IGN switches. When the pan-pot is
rotated fully left or right, the signal is routed to only one of the two buses
that are selected by each TRACK ASSIGN switch (Left = odd bus, Right = even bus).

In addition, each I/0 module provides a direct post-fader output which is routed
to a DIRECT OUTPUT jack on the patch bay. This output may be used to feed a tape
recorder or other auxiliary equipment.

3.2.2 1/0 LED Meter Display [2]

Depending aon the position of the MIC/LINE switch [3EJ, the five-segment LED meter
on each I/0 module displays the level of either the incoming line-level signal or
the output of the microphone preamplifier. Consequently, this meter may be used
to verify Mic trim or Tape Cal adjustments. If the equalizer is in the channel
path, then the effect of the equalization controls [4A-6) will be seen an the
meter.
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The Series 34 meter circuit is designed to produce a display that resembles the r""j
hallistics of a mechanical VU meter. Wide- angle, high-intensity LEDs indicate VU !
levels of -15, -10, -3 (green), O (yellow), and +3 (red}, even under high ambient
light conditions. The internal trim pot for each [/0 meter has been factary
calibrated to give a © VU indication when the signal level is -2 dBu, the
internal operating level of the consocle. The trim pot may be reached via an

-

access hole adjacent to the -3 LED.

To grevent current surges that might inject noise into the audio circuitry, a
constant-current source is used to drive the meter LEDs.

\ N~
The Series : 34 Input/Output module uses a 10w~disturtio{£ high-gain balance '
transformerless microphone preamplifier circuit. Using aMeedback-type controlf

the “MIL  TRIM potentiometer [3D] is used to vary circuit gain over a 43 .dB range,

to- accommodate nominal input signal levels- from -42 dBu ta -17 dBu. For higher
lével input signals, the PAD suitch“rsﬁa’iﬁ§é¥isy§b;§é‘a{ attenuation. ‘A snlarity
switch [3B] reverses the polarity of the inkoming signal, and pheatom-powered
capacitor microphones may he operated by depressiny the +48 switch [3CI.

Depressing the MIC/LINE switch [3EY places the module in the Line Input mode. The
amplifier design includes a transformerless differential input for the inconming
line level signal. The line input may be fed from either a balanced or an N
unbalanced source signal, and an internal trim pot allows amplifier gain to he { )
optimized for input signals from —-10 dBu to +8 dBu. The trim pot may be reached =
through the CAL opening located adjacent to the MIC/LINE switch.

The balanced-input, variable-gain amplifier design permits easy interface with
any tape recorder or aother line-level source, regardless of its nominal output
level and structure. The line amplifier’s output feeds hoth the main input
thannel and the monitor sections of the I/0 module.

3:.2.9 Equalizer [4]

Every I/0 module contains an active four-~-band sweep equalizer £4]. Four sets of
dual-concentric potentiometers provide level and freguency control for low, mid
(1 & 2) and high frequencies. A mechanical detent on each level control permits
settings to be accurately repeated. However, the potentiometer may also be placed
at any position between the detents. Levels are adjustable bver a +/-15 dB range,
and the four freguency bands are as follows:

High Fregquency 750 Hz - 13 kHz (4D]
Mid Frequency 2 400 Hz - 8 kHz [4B1
Hid Frequency 1 130 Hz - 3 kHz [4E]
Low Frequency 35 Hz - 700 Hz [4C1]

The wide overlap in frequency ranges provides maximum equalizer flexibility, with
no inter-band interaction. The circuit design incorporates four active DiFET IC
_ stages, in a unity-gain configuration. The equalizer has an exceptionally low
noise characteristic, minimal phase shift, and very low transient distortion. (mqu
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In addition, the independent low-cut filter switch [4A] inserts a 40 Hz, 1B dB-
per-octave low-cut (high-pass) filter in the Equalizer circuit block.

An E@ IN switch [46] on each module allows the equalizer to he switched out of
the circuit, while depressing the MON switch [4F) moves the egualizer out of the
channel path and into the monitor section.

Each module’'s AUX section provides control over the signal sent to the stereo Cue
bus and/or to the four Echo GSend buses.. These unbalanced lines have a clipping
level of +21 dBu. Otherwise, each bus matches the performance spec1f1catzons of
the main console output buses.

The stereoc Cue signal is a dual-concentric potentiometer [5A1 with separate
controls for level and panning. Similar potentiometers [5B,C1 provide level
control only {for Echo Sends 1 and 2, and 3 and 4. In addition, POST/PRE and
CHAN/MON (channel/monitor) switching [5D-G1 is provided for Echo Send lines 1-3,

Cue and Echo Send signals may be derived from one of four possible sources. For
the Cue Send and Echo Sends 1-3, the CHAN/MON switch selects a feed from the
channel or from the monitor section, and the POST/PRE switch picks up that signal
from a point before or after the channel or monitor level control. Eche Send line
4 is always fed from the post-fader channel output, but can be internally
selected to be fed from the same sourcing as Echo Send 3.

The chart given here lists the four signal sources for the Cue Send and Echo
Sends 1-3:

————— SWITCHES--~~-- e ———
CHAN/MON POST/PRE SIGNAL SOURCES
Up Up Channel section, after fader
Up Doun Channel section, before fader
Down Up Monitor section, after level control
Dawn Down Monitor section, before level caontrol

Master level controls and metering for the Cue Send lines and for Echo Sends 1
and 2 are located on the Series 34 Master Module. Echo 3 and 4 controls are found
an the Echo Master Module.

This section of the Series 34 I/0 module selects the signal to be monitored and
routed to the Stereo Mixdown bus. When the MON/MXDN switch [4D1 is released, the
signal selected by the BUS/TAPE switch [4C1 is monitored. Level and pan are
adjusted with the Monitor Level [4A) and Mix Bus Pan [4E] potentiometers. When
the BUS/TAPE switch is released, the monitored signal is taken from the channel
track- summing bus. When the switch is depressed, the signal comes from the line
input amplifier (normally #ed by the multi-track tape recorder returns).
Monitored signals may be routed to the Solo bus by depressing the Monitor Sola
switch [6B1,
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When the MON/MXDN switch (6D] is depressed, the channel output is selected. The
FADER [91 and MIX BUS PAN pot [4E] determine the level and stereo position of the
monitored signal. The monitored signal is also sent to the Echo and Cue send
controls, and it may be routed to the Solo bus by depressing the CHANNEL S0LO

switch [81.

The chart given here summarizes the effects of these switches. The underlined
seqment indicates the position of each switch:

&D 4C Hanitored Signal
MON/MXDN BUS/TAFE TRACK SUMMING BUS
MON/MYXDN BUS/TAPE LINE INFUT AMPLIFIER
MON/MXDN CHANNEL DUTPRUT

3.2.8 Channel On Switch (7]

Depressing the CHANNEL ON switch [7] turns on all post-fader channel feeds within
the 1/0 module. In the released position, all feeds are muted. For optimum
signal-to-noise ratio, the CHANNEL ON switch should remain in the released
pasition (mute! when the I/0 module is not in use. Since the switch action is
silent, it may be conveniently used for punching in and out, as needed.

One or more input signals may be routed to the solo bus by depressing the CHANNEL
S0L0D switch [81 on the appropriate I/0 module(s). When multiple CHANNEL S0LO
switches have been depressed, the SOLO DEFEAT switch [3911 on the master module
may be used as a Group Solo switch. In any case, the solo mode has no effect on
the normal recording/signal-routing functions of the I/0 module, and so it may be
freely used during recording or mixdown work. Since the solo signal is taken from
a point before the CHANNEL ON switch [71, muted signals may be soloed for cueing
purposes. This feature can be gquite helpful in making very tight, fader-up,
punch~ins,

3.2.10 Channel Fader Section [9]

Level control for each input channel is provided by a Penny & Giles audio-taper
CHANNEL FADER [9Bl. The input to the fader 1is taken from a point immediately
after the Patch Out/In jacks, which may be used as insertion points within this
signal path. (During multi-track recording, if more than 10 dB of gain reduction
at the CHANNEL FADER is consistently required, the MIC TRIM potentiometer [3D]
should be used to attenuate the incoming signal, thereby maintaining the correct
console gain structure.)

‘The CHANNEL FADER feeds a booster amplifier which in turn feeds the CHANNEL ON
and S0LO switches [7, B8l. With the ARMS Console Computer option installed, the
audio-taper fader is replaced with a VCA~law fader, and the input channel level
is VCA controlled via a DC reference voltage derived from the fader and its
associated circuitry. The in-circuit position of the CHANNEL FADER and the
MONITOR LEVEL potentiometer [4A] may be exchanged by depressing the MON switch
[9A) located just above the fader.
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3.2.11 ARMS Computer Controls [101]

These LEDs and switches are used in conjunction with Sound Warkshop's Auto-Recall
Mixdown System (ARMB). Flease vrefer to the ARM5 owners manual for complete
details. .

3.3.1 VU Meter and Meter Switches [21, 25]

The LED VYU meter found in the Echo Master Module uses the same high-perfarmance

circuit design found in the I/0 Module meters. Here, it monitors either the Send
or Return line chosen by the METER SELECT switches [251.

Just below the VU meter, an ECHD RETURN matrix [221 consisting of tuwelve
pushbuttons may be used to assign Echo Returns 3 and 4 to one or more pairs of
odd/even track summing buses. Individual controls for each Echo Return are found
immediately below the matrix. Each has its own PAN pot [23A1 and LEVEL
potentiometer [23B]. By depressing the ECHO RETURN-to- TRACK ASSIGN switch [23C1,
the Eche return is routed to the ECHO RETURN matrix. The ECHO RETURN-teo-MIX BUS
switch [23D1 routes the signal to the SGtereo Mix bus, while an ECHO RETURN 50LO
switch [23E1 allows either return line to be routed to the sclo bus. ’

There is a separate ECHO SEND MASTER potentiometer [24A1 for Send Lines 3 and 4,
as well as an ECHO SEND 50L0 switch [24B1.

3.3.3 Microphone, Function and Display Controls (26, 27, 281

For talkback and slating, a high-performance electret microphone [26] ig built
into the Echo Master Module. Just below it, four FUNCTION switches [27] may be
used to control user- defined functions. Near the bottom of the module, an
INTENSITY potentiometer ([28A1 and VU/PPM switch [28B] control the intensity and
meter ballistics of the Series 34's high-resolution meter modules.
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[Block Diagram 202-101, Figure 3A/31

For operational efficiency, the Geries 34 Master Module conveniently groups all
the important master control functions within a clearly-defined area.

Fach Summing Bus (Cue sends 1 & 2, Eche sends 1-4, Bolo and Mix Left and Right)
feeds an identical circuit block, consisting of an Active Combining Amplifier
(ACA), fader, and an DOutput Booster (AFB - After-Fader Booster). Note: the Echa
send 3 and 4 level controls are located on the Echo Master Module, and use a
rotary potentiometer in place of a slide fader.

In addition to summing the normal channel outputs, the Stereo Mix buses are also
fed from the following sources: Echo returns 1-4 via the Echo-to-Mix switches
(23D and 3é61,two auxiliary inputs via the BUS IN patch points, and the Slating
amplifier.

Fach ACA feeds its Summing Bus output to a fader, which provides full-range level
control to the Qutput Booster amplifier. This amplifier delivers a nominal +4 dBu
gutput level into a &00-ohm load.

-The upper section of the Series 34 Master Module contains all master controls
associated with the Left and Right Cue sends and Echo Sends | and 2. The ECHO
RETURN-to-MIX PAN and LEVEL potentiometers [32A-D1 are used to set the stereo
position and level of the echo return lines feeding the stereo mix bus. An ECHO-
to-MIX switch [361} in the echo return section may be used to add the echo signal
into the mix. In addition, there are ECHO RETURN-teo-CUE LEVEL [331 and TALKBACK-
into-CUE LEVEL potentiometers [34] located in the upper right hand corner of the
module.

Immediately below these controls, four slide faders [351 are used to set the
master levels for Echo Sends 1 and 2, and for the Left and Right Cus Sends. The
Haster Module’s five-segment AUX LEVEL meter [31]1 will monitor any ane af these
send lines, via the AUX SELECT switches [371. This signal 1is alsa fed to the
Studic and Control Room Monitor section. Therefore, when the AUX SELECT switches
for Cue 1 and Cue 2 are bhoth depressed, it is possible to stereo monitor the cue
system by also depressing the Studio or Control Room AUX switch [38C and/or 39C1.

The meter’s circuit design provides a signal response that matches the ballistics
of a mechanical VU meter. The high~ intensity wide angle leds provide a clear
multi-color display even under high ambient light conditions. The leds indicate
levels of -15, -10, -3, 0 and +3 VU, The meter is factory calibrated to indicate
O VU for a +4 dBu output level. An internal trim pot is provided for meter
calibration, To prevent current surges from injecting naise into the audio
circuitry, the leds are driven by a constant-current source.
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Monitor select and level controls are grouped in the mid section of the Series 34
Master Module. For the studio monitor system, a set of four STUDID MONITOR SELECT
switches [38A-D]1 and a STUDIO MONITOR ON switch ([38E] route the appropriate
signal to the STURID LEVEL potentiometer [38F1. A similar set of controls [(394-F1
are used for the control room monitor system. When either AUX switch [38C, 39C1
is depressed, the signal chasen by the AUX SELECT switch [37R-D] is monitored.
Within the Control Room group of switches, the MONITOR ON switch is replaced by a
MOND switch [3BEl for monitoring in the mono wmode. Especially on aulti-mic
recording and multi-track mixdowns, this function should be frequently used to
check for phase cancellation effects and other mono-mode compatibility problems.

3.4,3 Master Solo Controls [39G-11]

Master Solo controls are also found in the Control Room section of the module., A
50L0 EMABLE LED [396] provides a clear visual indication that the Solo Bus is
feeding the control room monitor system. The SOLD LEVEL potentiometer [39H] may
be used to adjust the listening level of the Solo signal. When the Solo mode has
been selected on one or more I/0 modules, the Master Module's S0LO DEFEAT switch
(3911 may be used as a Master GBroup Solo control. By simply depressing this one
switch, all active solos are lifted, and the normal monitoring mode is restored.
Releasing the switch reactivates the solo mode.

3:.4.4 Communications Bection [40]

Communications controls are also located in the mid section of the Master Module.
The STUDID TALKBACK LEVEL potentiometer [40A1 adjusts the level of the talkback
signal feeding the studio monitors. Talkback level is not affected by the Studio
LEVEL control [3BF] and On/0ff switch [3BEl. Immediately below the STUDIOD
TALKBACK control, the SLATE LEVEL potentiometer [40BY performs the same function
for the =signal feeding the Track-summing, Stereo Mixdown, and Steren Cue buses,.
In either case, the TALKBACK switch [40C] must be depressed to enable the
Talkback/Slating functions. The TALKBACK-to-CUE switch [40D1 may also be used to
route the signal to the Cue buses only, to permit headphone-communication to the
studio musicians while recording. When either Talkback switch is depressed, a
logic circuit mutes the feeds to the Control Room and Studioc monitors.

3.4.5 Test Oscillator [41]1

A1l oscillator controls are located next to the Communications section. & LEVEL
potentiometer [41A) adjusts the oscillator’s output level, while the frequency is
determined by a potentiometer (41B] and two multiplier switches [41D,E]l. The
adjacent TEST switch [41C) 1is used to feed the oscillator output to all the
Track-summing and BSterec Mixdown buses. The oscillator output is also available
at the 0SC jack in the Patch Bay. When the oscillator’s LEVEL potentiometer is
turned fully clockwise, the output level is +4 dBu at the Oscillator jack in the
patch bay.
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In the lower left hand corner of the Master Module, the MIXDOWN MASTER FADER [42]
requlates the stereo output signal sent to both two-channel tape recorders, and
to the Control Room and Studio monitor systems.

3.4.7 ARMS Computer Controls [43]

Just to the right of the Mixdown Master Fader, a group of 14 pushbuttons and LEDs
are provided. The first eight of these switches may be assigned to user-defined
functions, while the remaining eight are for use with Sound Workshop's Auto-
Recall Mixdown System (ARMS). Please refer to the ARMS mnmanual for complete
details.

2.9 PATCH BAY

[Figures 3B-D and all Block Diagrams]

A comprehensive patch bay provides convenient insertion points within each I/0
module, as well as at all key locations in the Echo Master and Master modules.
There are also patch points for tie lines and signal processors. For complete
patch bay details, see the approprlate Flow Charts. In addition, Figures 3B-D
illustrate the layout of the patch bay. Alse refer to Section § for important
Maintenance notes.

To monitor the console outputs or tape returns, as determined by the position of
the BUS/TAPE switch [4C1, two metering designs are offered, both of which mount
in the Geries 34 console’s meter bridge. The High-Resolution Meters provide
forty-segment, three-color LED displays that feature both peak and average modes.
Both modes are displayed using the same meter scale, allowing accurate analysis

of peak signal content by switching between modes. At 0 VU, resolution is 0.25

dB, which allows precise system calibration. The intensity of the LEDs may be
adjusted over a wide range to eliminate the eye fatigue that is so common with
many LED displays. o
For more traditional metering requirements, Sound Workshop provides conventional
mechanical meter modules. Conventional = and High-Resolution meter modules may be
intermixed within the limits of the available space.
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The numbers and letters given below correspond to those seen on the appropriate
Module Call-Dut drawings found at the end of this section.

[Block Diagram 202-100, Figure 3A/11

(1Al TRACK ASSIGN pan-pot. Pans the incoming signal between the gdd/even track-
summing bus pair(s! selected by the TRACK ASSIGN switches [1C].

(1B KLUDGE hole. Drilled and capped to accommodate future options.

{1C1 TRACK ABBIGN switches. Assign the incoming signal to one or more of the
ndd/even track-summing bus pairs, in conjunction with the TRACK ASSIGN pan-
pet T1AD.

[2] VU METER. Five LEDs provide a visual indication of the Microphone or Line
Input level, as selected by the MIC/LINE switch [3E1.

[3A) PAD switch. Inserts a 20 dB attenuation network before the micropheone
preamplifier.

[3B1 POLARITY switch. Reverses the polarity of the wmicrophone line (for 180-
degree sinewave phase shift).

{3C] +48 switch. Supplies 48 VDL ta the wmicrophone line, for phantom-powered
rapacitor microphonas,

[{3D] MIC TRIM potentiometer. Controls the gain of the microphone preamplifier
over a range of 43 dB. »

[3E] MIC/LINE =switch., Selects either the microphone or the line as the 1/0
module’s input signal.

[4] EBUALIZER section.

[4A) LOW-CUT FILTER switch. Inserts an 18 dB-per-occtave low-cut (high-pass)
filter in the input signal path. Note that this switch operates
independently aof the ER IN [4B] switch.

[4B-E] LEVEL and FRERUENCY potentiometers. Adjust the level and frequency for
each of four bands of efualization, as seen here:

Control Level Fregquency Range Band
{upper knob) {lower knob)

40 +/-15 dB 750 Hz -~ 15 kHz High

4B +/~13 dB 400 Hz - 8 LHz Mid 2

4E +/~15 dB 130 Hz - 3  kHz Mid 1

4c +/-15 dB 33 Hz - 700 Hz Low
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[3) Operation

[4F) E@ MONITOR INSERT switch. Removes  the equalizer from the channel path and (/h\
inserts it in the monitor path. (Note that the equalizer is active only
when the EQ IN switch [4B] is depressed.

[461 EQualizer IN switch. Routes the channel or monitor input signal selected by
the MONITOR INSERT switch [4F1 through the egualizer.

[3A1 CUE .LEVEL and PAN poctentiometers. Adjust the level (lower knab) and pan
positiaon {upper knok) of the input signal fed to the stereo cue bus.

{5B) ECHO LEVEL 1 & 2 opotentiometers. Adjusts the levels of the input signal
fed to echo buses 1 (lower) and 2 (upper).

[SC) ECHO LEVEL 3 &% 4 potentiometers. Adjusts the levels of the input signal

-

fed to echo buses 3 (lower) and 4 (upper).

[5D) POST/PRE switch. Routes the appropriate input signal to the CUE LEVEL and
PAN potentiometers ([S5Al from a point after (POST) or before (PRE) the
source selected by the CHANnel /MONitor switch [3E].

- [SE] CHANnel /MON switch. Routes either the channel or the monitor signal to the
POST/PRE switch [5D1.

. [9F1 POST/PRE switch. Routes +the appropriate input signal to the ECHO LEVEL
potentiometers [5B and S5C1 from a point after (PDST) or befaore (PRE) the
source selected by the CHANnel/MONiter switch (3G1. NOTE: the switch
effects only the bus-3 side of the 3C potentiometers. The bus-4 side is
permanently assigned to the post-fader channel output.

; N
"

(561 CHANnel /MON switch. Routes either the channel or the monitor signal to the
FOST/PRE switch [SF1.

[4A] Monitor LEVEL potentiometer., Adjusts the level of the monitor signal when
the MON/MXDN switch [6D] is released. NOTE: When the MON switch [9A1 is
depressed, this potentiometer is exchanged with the CHANNEL FADER [9B1.

[6B) MONITOR. 80LO switch. Routes the monitored signal to the solo bus, which is
inserted in the control room monitor system in place of the regular monitor
signal. NOTE: muted signals and multiple channels may be soloed.

[4€1 BUS/TAPE switch. Routes the signal fram the track-summing bus or the tape
return to the monitor LEVEL potentiometer [4A]1 and to the meter module.

[6D] MON/MXDN switch., Routes the signal from the BUS/TAPE switch [4C] or from the
INPUT FABER [91 to the MIX BUS PAN potentiometer [&E1. (MON = BUS/TAPE,
MXDN = INPUT FADER.)

[4E] MIX BUS PAN potentiometer. Pans the signal selected by the MON/MXDN switch
' £6D1 between the left and right mix buses.

[7) CHANNEL ON switch. Turns the channel signal path on or off (mute). [
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{81 8OLD switch. Routes the channel output signal to the solo bus, which is
inserted in the control room monitor system in place of the regular monitor
signal. NOTE: muted signals and multiple channels may be soloed.

[9A] MON switch. When depressed, exchanges the CHANNEL FADER [9B1 with the
monitor LEVEL potentiometer [&A1.

[(?B] CHANNEL FADER. Controls the level of the channel (or moniter) input signal.

[10A-E] ARMS Conmputer Controls. These LEDs and switches are used in conjunction
with Sound Workshop’'s Auto-Recall Mixdown System (ARMS). Please refer to
the ARMS instruction manual for complete details.

R
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[Block Diagram 202-101, Figure 3A/2]

NOTE: Echo controls on this module "are for Echo Lines 3 and 4 only. Echo
lines 1 and 2 are controlled from the Master Module.

{2711 ECHO VU meter. Pravides a visual indication of the Echo send or return level
(on line 3 or 4), as selected by the METER SELECT switches [25A-DI.

{221 ECHO RETURN ASSBIBN matrix. Assigns the incoming eche return signal to one or
more of the odd/even track-summing buses when an ECHO RETURN-ta-TRACK
SUHMING BUS switch [23C1 is depressed.

NOTE: There are two sets of controls [23A-E]1 and [24A-BJ, tn accammodate
echo send and return lines 3 and 4.

{23A) ECHDO RETURN PAN potentiometer, Pans the incoming signal between the
selected ndd and even track-summing bus pair and/or between the left and
right mix buses, according to the status of the ECHD RETURN-to-TRACK
SUMMING BUS switch [23C1 and the ECHO RETURN-to-MIX BUS switch [23D1.

[23B] ECHO RETURN LEVEL potentiometer. Controls the level of the incoming echo
return Line.

[23C1 ECHO RETURN-to-TRACK Summing Bus switch. Routes the incoming echo return
"line to the ECHO RETURN ASSIGN matrix [221.

[23D]1 ECHO RETURN-to-MIX Bus switch. Routes the incoming echo return line to the
stereo mix bus.

[23E) ECHO RETURN BOLO switch. Routes the incoming echo return line to the solo
bus.

[24A1 ECHO SEND MASTER potentiometer. Controls the level of the outgoing echo
send line.

[24B]1 ECHO SEND SOLO switch. Routes the outgoing echo send line to the solo bus.

[25A-D]1 METER SELECT switches. Route the signal from either of the send or return
lines to the ECHO VU meter [211.

{26) TALKBACK/SLATING microphene. A high-sensitivity electret wmicrophane for
talkback and slating.

£273 FUNCTION SELECT switches. Provide convenient switching facilities for any
user-defined functions.

[28A) METER INTENBITY potentiometer. Adjusts the brightness of the related high-
resolution meter modules. '

[28B1 VU/PPM BELECT switch. Selects Average (VU) or Peak (PPM) ballistics amode
for the related high-resolution meter modules.
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$:7.3 MABTER MODULE
[Block Diagram 202-101, Figure 38/31

(311 AUX BUS LEVEL meter. Displays the level of Echo Send line 1 or 2, or of the
left or right Cue Send line, according to the status of the AUX BUS SELECT
switches [371.

[32A,C1 ECHO RETURN-to-MIX PAN potentiometer. Pans the incoming left [32A1 and
right [32C] echo return lines to the Stereo Mix Bus, when the ECHO-to-MIX
switch [36) is depressed.

[32B,D] ECHO RETURN~to-MIX LEVEL potentiometer. Adjusts the level of the incoming
lett [32B] and right [32D] echo return line feeds to the Stereo Mix Bus.

[33A~B] ECHD RETURN~-to-CUE LEVEL potentiometer. Adjusts the level of the incoming
left [33A1 and right [33B] echo return line feeds to the Stereo Cue Bus.

[34A-B] TALKBACK-into-CUE LEVEL potentiometer. Adjusts the level of the Talkhack
[40CY or Cue [40D1 line feeds to the Stereo Cue Bus.

[35A-B] ECHD GBEND MASTER LEVEL potentiometer. Adjusts the level of Echo Send
lines 1 [33A1 and 2 [35B1.

[35C-D] CUE GEND MASTER LEVEL potent10meter Adjusts the level of Cue Send lines
Left [35C1 and Right ©35D1.

(361 ECHO-to-MIX switch. Routes BStereoc Echo Return lines 1 and 2 to the Stereg
Mix Bus, in conjunction with the ECHO RETURN-to-MIX potentiometers (328,01,

[37A-D] AUX SELECT switches., Select the signal to be routed to the AUX BUS meter
[311. The metered signal may be Cue Send 1line ! ([37A1, Cue Send line 2
[37B], Echa Send line | [37C] or Echo Send line 2 [37D1. The switches also
select the line going to the AUX position in the STUDID MONITOR SELECT

- [38C1 and CONTROL ROOM MONITOR SELECT [39C1 switches.

[38A~D] STUDIO MONITOR SELECT switches. Select the signal to be monitored in the
studio. The monitored signal may be from Tape 2 [3BAl, Tape | LIBBI, Aux
Bus [3BC] or Mixdown Bus [38D].

[3BE] STUDIO MONITOR ON/OFF switch. Routes the selected signal to the studin
monitor system.

[38F] BTUDIO LEVEL potentiometer. Adjusts the playback level of the studio
monitor svstem,

[39A-D] CONTROL ROOM MONITOR GSELECT switches. Select the signal to be monitored
in the control room. The monitored signal may be from Tape 2 [39A1, Tape 1
[39B1, Aux Bus [39C] or MWixdown Bus [39D1.

[39E1 CONTROL ROOM MOND switch. When depressed, places the control room monitor
system in the mano mode, '
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{39F1 CONTROL ROOM LEVEL potentiometer. Adjusts the playback level of the control
room monitor system.

(3961 SOLO ON LED. Indicates when one or more input channels are in the Sola
mode.

[39H) SOLO LEVEL potentiometer. Adjusts the level of the solo bus. Used in
conjunction with the CONTROL ROOM LEVEL potentiometer [39F1.

{3911 50L0 DEFEAT switch. Disables the Sclo mode, regardless of the status of all
1/0 module Solo switches [81. May he used as a Group Solo control.

L40A) STUDID TALKBACK potentiometer. Adjusts the level of the Talkback signal fed
to the studio menitor system. Talkback level is not affected by the STUDID
LEVEL or ON/OFF controls [38E,F1. '

{40B]1 SLATE LEVEL potentiaometer. Adjusts the level of the Talkback signal fed to
the Track, Stereo Mix and Stereo Cue buses.

[40C] TALKBACK switch. Routes the Talkback signal ta the Track, Stereoc Mix and
Stereo Cue buses, as well as to the Studio monitor system. '

[40D) TALKBACK-~to-CUE switch. Routes the Talkback signal to the Stereo Cue Bus
only.

[417 OSCILLATOR Controls.

[41“] LEVEL potentiometer. Adjusts the output level of the built-in test
_oscillator..

[41B1 FREQUENCY potentiometer. Tunes the output frequency of the test oscillatar.
Used in conjunction with the FREGUENCY MULTIPLIER switches [41D-El.

(41C1 TEST switch. Routes the oscillator output signal to the Track and Stereo
Mix buses., ‘

/

(41D-E] MULTIPLIER switches. Select the range (x1, x10, x100) in which the
FREBUENCY potentiometer [41B] operates. When both switches are released,
the oscillator output is disabled.

£42] MIXDOWN MASTER fader. Adjusts the level of the Stereo Mix Bus signal fed to
the two-channel tape recorders, and to the control room and studio monitoer
systems. '

[431 ARMS COMPUTER CONTROLs. These LEDs and switches are used in conjunction with
Sound Workshop's Auto-Recall Mixdown System (ARMS), Please refer to the
ARMS instruction manual for complete details.
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4.1 INPUT/0UTPUT MODULE

The Series 34 1/0 Wodule consists of several interconnected circuit blacks. Each
module is made up of siy printed-circuit boards and a front panel. (The VYCA
option adds two more FC boards.) )

Printed Circuit Hoards: Schematic Assembly Drawing
i. Microphone Preamplifier 202-122 202-522
2. Four-Band Equalizer 202-132 202-5332
3. Auw. Send 202-120s4 202-5323
4. Track Bus Assign 202-120s4 202-524
3. Monitor Solo and Flip 202-120s7 202-528
4. Main I/0 Module Assembly 202-12081-3,5 202-321
7. Voltage Control Card 103-122 103-322
8. Volt-Controlled Amplifier 203-122 203-583

Each of these circuit blocks is described in detail below. Note that component
reference numbers on each board should not be confused with similar- numbers on
the main 1/0 assembly. For a functional description of each Series 34 module, see
Section 3 of this manual. Top panel controls and indicators, ie: switches, rotary
or slide potentiometers, and LED's, are indicated in parentheses. Component

designations are given in brackets and use the following letters :

Component Letter
Capacitor C
Diode D
Inductor 1
Opamp U
Resistor R
Resistor Network RN
Bwitch S
Transistor &

Wire Jumper W

{11985 Sound Workshop Professional Audio Products, Inc. [07/23/85] Page 4-1
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[4] Circuit Analysis Series 34 Owners Manual

4,1.1 Microphone Preamplifier

202-122 Schematic
202-522 Assembly Drawing

The microphone preamplifier boosts the incoming low-level signal to the console’s
-2 dB operating level. The Series 34 console uses a high-gain, low-distortion,
balanced transformerless microphone preamplifier with variable {feedback -
controllied circuit gain.

Common-Mode Parameters

lLaw-frequency common-mode rejectiun.may be optimized by adjusting the CHMR trimpot
{RS] in the RS5,4,7 network. The common - mode input range of the NE3334 Opamp
[U11 is protected against excessive inputs by diodes D3 and Db.

Resistor Network

Precision-trimmed resistors for the 20 dB attenuation pad and the phantonm
powering network are contained within the HN-PAD network [HN1l. In the normal

configuration, a jumper wire [W1] shorts the center-tap resistor in the phantom
powering network, thus providing correct powering for most microphones.

Page 4-2 [07/23/85) (c)1989 Sound Work Professional Audio Products, lInc.
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Circuit Components

£i1,C2 DC Blocking Capacitars, to keep +48 VDC phantom power out of
: the rest of the preamplifier circuit.

£3,C4 Bypass Capacitors, to pravide RF bypass and compensate for long
microphone-line inductance,

£5-8,C10 Frequency Compensation Capacitars.

e Blocking Capacitor, to prevent DC offset as MIC TRIM pot [R11]
is adjusted.

£1t DC Output Blocking Capacitor.

C12,C013 Bypass Capacitors, to provide audio and RF bypass on incoming
power rails.

Di-4 Zener Diodes [IN52351, to provide protection against excessive
input voltages to mic pre-amp (7.3 V clipping point).

D3,Dé4 Common-Mode Protection Diaodes [1N41481.

HN-1 Resistor Network, contains 20 dB attenuation pad and phantom-
power resistor network,

HW-2 Resistor Network, contains base bias and emitter load resistors

for 81 and 02, feedback/gain and oscillation-prevention
resistors (see Drawing 203-501).

L1,L2 Ferrite Beads, part of the RF suppression netwark.

R MIC TRIM (3D) potentiometer.

R2 Frovides a DC return path to ground for Cit.

R3 not used,

R4 Part of frequency compensation network for UZ.

R3-7 Low-frequency common-mode rejection network.

RB8 Part of input terminating network.

R?,10 not used. )

Ri1,12 Collector load resistors for @1 and B2.

g1 POLARITY Switch (3B), reverses polarity of the microphone line.
52 +48 Switch (3C), supplies phantom powering to mic line.

83 PAD Switch (3A), inserts 20 dB attenuation pad in mic line.

U1 ‘ Microphone preamplifier [NES55341.

Bt,082 Front-End Transistors [TS51A1, to provide low-noise performance

and good gain bandwidth for the Opamp [U11].

4,1.2 Four-Band Equalizer

202-132 Schematic
202-332 Assembly Drawing

The Series 34 equalizer provides four stages of frequency cantrol. Each stage
operates over a 20:1 frequency range, and supplies up to 15 dB of cut or hoost at
the selected frequency. Frequency contral is achieved by adjusting the resistance
of a modified Wein bridge network in a null pot circuit. The low-cut filter is a
three-pole design providing an 18 dB-per-octave cut below 40 Hz,

The basic design consists of a variable bandpass filter for each of the High,
High-Mid, Low-Mid, and Low tfrequency ranges, and controls to change the fregquency
and the amount of boost or cut. The hoost/cut contrel is a "null" pot at the
input of the filter. The signal fed to the filter may be in phase or out of phase
as determined hy the null pot. I+ the null pot is centered, signal
cancellation will take place and no filter effect will occur.
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The output of the filter is then mixed back in with the primary signal at the mix
amplifier. If the output of the filter and the primary signal are in phase, the
two signals add together and an increase {hoost) in the total output of the mix
amp oCCurs. I1f the signals are out of phase, cancellation takes place and a
decrease (cut) in the signal occurs. The amount of cut/boost is determined by the
‘off-center’ position of the null pot,.

Circuit Description

Ta aid in understanding and to allow a more convenient circuit description, the
low frequency range portion of the ER is shown in Figure 4A The two amplifiers
are all part of one quad operational amplifier IC, but they have been given
individual reference numbers in this drawing.

Signal is applied to the low frequency section and feeds signal to the null pot
R10C and to the "-" input of Ul through input resistor RN2. Ul is a unity gain
amplifier that inverts the signal and feeds it to the other side of R10C and to
the next EB stage (this would be low- mid frequency section).

Null pot R1iOC now has in phase signal on one side (signal input) and out of phase
signal on the other side (Ul out). Signal is now sent from the arm of RIOC,
through U2, and into the filter network. Remember, if the arm is centered, zero
signal will result at the arm due to phase cancellation.

The filter circuit used in the ER is a standard Wein-bridge design. A detailed
description of Wein-bridge filter circuits may be found in any good electronic
circuits textbook. The output of the filter feeds the "+" input of Ul.

14 the arm of the null pot is moved towards the output of Ul, out of phase signal
will be sent through U2 and the filter circuit. The output of the filter circuit
sends the out of phase signal to Ul. The out of phase signal on the "+" input of
Ui internally sums with the in phase signal on the "-" input and provides a net
result of decreased or cut signal output. (The internal summing effect here is
similar to a balanced line feeding a differential input.)

If the arm of the null pot is moved towards the applied signal, in phase signal
will be sent to U2, through the filter, and on to Ul. The in phase signal at
the "+* jnpput and the in phase signal at the "-" input will internally sum with
the net result of a increased or boosted signal output.

The gain of U2 determines the maximum amount (13dB in this design) of the boost
or cut at the center frequency. R10A and R10B determine the center frequency and
provide a range adjustment of 20:1.
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Circuit Components

£1-3 Low-cut filter's cutoff frequency network.

£3 DC Blocking Capacitor. _

c£7 DC Output Blacking Capacitor.

C10-13 Roll-off Stabilizers for main signal amplifiers.
C15,16 Low-band frequency determining capacitors.

£19,21 Lower~-midband frequency determining capacitors.
£23-264 Upper-midband frequency determining capacitars.
£28,29 Upper~band frequency determining capacitors.

R1-3 Low-cut filter’'s cutoff frequency network.

] DC return to ground, to prevent clicks.

R7 DC Output return resistor.

R10ALB- ‘

R13A%B Frequency control potentiometers (lower section of 4B-E)
R10OC-

R13C Boost/Cut potentiometers (upper section of 4B-E)
R15-22 Frequency control end-stop resistors.

RNt Unity~-gain network for law-cut filter.

RnNZ,3 Unity-gain network for the main signal chain amps.
R4 Side-chain feedback resistors.

RNS, 6 Side-chain input reference resistors.

51 Low-cut filter switch (44).

yi {I3511 Active element for the low-cut filter.
UZALB

U3C%D [10674] Main signal amplifiers.

H2C&%D °

IALD [1074] Bide-chain buffer amplifiers.

4.1.,3 Monitor and Aux Send

202-120 s4 Schematic
202-521 Input Module Assembly
202-523 fiux send Assembly

The HMonitor . booster amplifier circuit consists of an NESS534 integrated circuit
Opamp [U21 and its associated components., The circuit restores the 12 dB
insertion loss of the monitor level control.

Each panning network consists of a two-section rotary potentiometer, two loading
resistors and two (or more) output voltage-to-current conversion resistars. The
pan pot is connected so that when it is is rotated fully counter-clockwise, the
output of the Left section will be maximum, while the Right section is cut off.
Full clockwise rotation produces the opposite effect. When the pan pot is placed
in its center position, the loading resistors attenuate each section by 3 dB,
instead of the & dB which would otherwise occur. This provides a true constant-
energy panning characteristic., (This panning-network description also applies to
the Track Assign panning network seen in drawing 202-12056.)

{£)1985 Sound Wa
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Circuit Components

-

Céa DC Input Blocking Capacitor.
c7 DC Output Blocking Capacitor.
CiB,19 Power input decoupling capacitors.
D1,2 Fower input decoupling diodes.
R2F Cue Send level pot (3A lower).
R2R Cue send pan pot (3A upper)
RAF Echo send 1 level pot (3B lower)
R4R Echo send 2 level pot (5B upper)
R3F Echo send 3 level pot (GC lower)
R3R Echo send & level pot (50 upper)
Ri6& DC return path to groudnd for the Opamp [U2] non-inverting (+)
input.
R17,18 Part of the feedback/gain netwark.
R19,20 Pan pot loading resistors.
R21 Mix Bus pan pot (&E),
R23,23 VYoltage-to-current resistors.
R24-27 Echo send (1-4) valtage-to-current summing resistors.
- RBO DL return path to ground for C7.
RB4,85 Voltage-to-current resistors.
54 Cue send source select (5E)
85 Cue send pre/past spurce select (5D)
84 Echo send source select (3G)
57 Echo send. pre/post source select (SF)
510 Mix pan pot source select (4D) o
U2 [NESS5341 Opanp. ()

4.;.4 Track-Summing Bus Assign

202-120 s6 Schematic
202-521 Assembly

This network assigns the output of the module to one or more odd/even pairs ofl
console track summing buses. Provision is made for panning the output between«théﬁ
selected odd/even pair(s). The circuit functions are similar to the other panning
network in the I/0 module. (see description of monitor section panning circuit
abave) ’

Circuit Components

R34 Track Assign pan pot (1A).
R353,36 Loading resistars.

R101-124 Voltage-to-current resistors.
520-31 Track Assign switches (1C).
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oot rnan et vertone et et o, T A Rl
SRR e T ittt e e e e

()

e s



-,

£e11989 Sound Workshop Professional Audio Products, Inc. [07/23/85) Page 4-7

Series 34 Owners Manual Circuit Analysis (4]

4,1.,5 Monitor Solo and Flip

202-120 s7 Schematic
202-528 Assembly

This assembly contains switching facilities for two functionss

1. Monitor SOLO [4B}. Depressing this switch routes the monitor signal to the
solo audio bus. At the same time, the Solo DC logic circuit mutes the currently
monitored signal in the contrel room and the solo’d channel{s) is (are) inserted
in its place. The LED adjacent to the S0L0 switch is illuminated to indicate the
module is in the 5o0lo mode.

2. MONitor Flip [9Al. This switch interchanges the functions of the channel fader
[?B1, and the monitor level potentiometer [4A]. The LED adjacent to the MON Flip
switch is illuminated when the switch is depressed.

Circuit Components

LED1 S0L0 indicatar.

LED2 FLIP indicator.

R1-R3 Constant current source network.
R4 Monitor LEVEL potentiometer (64).
51 Monitor SOLO switch (8).

§2 MONitor .Flip switch (94).

B1 Constant current source network.

4.1.6 Main Printed Circuit Board

202-120 s1 Schematic: Line Input Amplifier

202-120 s2 VU Meter

202-120 s3 Fader Booster/Interface
202-120 =4 Monitor Booster/Interface
202-120 s3 Track ACA and Output
202-521 Assembly Drawing




The follaowing
The function

the description
details, refer to the appropriate schematic diagram given in parentheses.

£18,19
21,22
D1,2
04

R4

R14
R19-23
R24-27
R33
R35,34
R37
R38
R42
R43
RS1-55
R64
R&S
Ré&é&
RE3
RB4
R85
R87

51
52
§3
54
83
56
87
58
59
§10
511
512
§20-31
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components are mounted directly on the Main Printed Circuit Board.

of the diodes, capacitors and resistors listed here is repeated in

(202-120s4)

{202-120s54)
(202-120s83)
{202-120s2)
(202-120s1)
{202-120s4)
(202-120s4)
(202-120s3)
(202-120s6)
(202-12053)
(202-12083)
{202-120s83)
(202-120s1)
(202-120s82)
(202-12083)
(202-12083)
(202-12053)
(202-12055)
(202-120s4)
(202-120s4)
{202-120s83)

of the

circuit block in which each may be found. For further

Power input decoupling capacitors.

High frequency power bypasses

Power input decoupling diodes.

Current generator

VIl Meter calibration potentiometer.

DC return for CS5

Mix Bus pan network.

Voltage-to-current resistors for Eche sends 1-4.
Track out HI DC return

Track panning network resistors.

Solo logic bus isolation resistor.
Voltage-to-current resistor for Solo audio bus.
DC return for C17

Fatch out isolation resistor

Fart of VU meter reference divider string
Current generator sensing

Current generator reference

Current generator reference

Unbalanced feed isolation resistor
Voltage-to-current resistor for Cue send Left
Valtage-to-current resistor for Cue send Right
Track out LOW DC return ‘

(Refer to I/0 Module front panel drawing)
(3E) MIC/LINE switch.

{(4G) ERQualizer IN switch.

{ 8) Channel S50L0 switch.

(5E) Cue CHAN/MON switch.

(9D) Cue POST/PRE switch.

{56) Echo CHAN/MON switch.

{5F) Echo POST/PRE switch.

(60) BUS/TAPE switch.

(not used)

{&D) MON/MXDN switch.

{ 7) CHANNEL ON switch.

(4F) Equalizer to MONitor switch.
(1C) Track Assign switches.

4c)1985 Sound Workshop Professional Audio Products, Inc.
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4,1.7 Line Input Amplifie

202-120 s1 Schematic
202-321 Assembly

The LF351 Opamp [U1] and its associated components provide a balanced
transformerless input for line-level signals with a nominal level ranging from =
10 dBu to +8 dBu. The circuits bridging input has an impedance greater than 490
kohms. Amplifier gain can be adjusted by a trim pat [R2] which is accessed
through a hole in the 1/0 module’s faceplate directly to the left of the MIC/LINE
switch (ZE).

Circuit Components

ct,C2 RF Bypass Capacitors.

£3,c.4 DC Blocking Capacitors.

G5 DC Output Blocking Capacitar.

Ri not used.

R2 Logarithmic taper gain trim pot.
R3,4 not used.

R3-13 Gain network resistors.

R14 DC return path to ground for CS.
ui [LF351] op-amp

4,1.8 VU Meter and Driver

202-120 s2 Schematic
202-521 fissembly

The RC4558 Integrated Circuit [U4] and its associated tomponents form a precisiaon
rectifier that changes the incoming signal to a DC voltage which is sent to the
LM33? Voltage Comparator [U71. Here, it is compared with a series of fived
voltages from the Resistor Network [R51-551. Normally, these fixed voltages hold
their respective comparator stages on, thereby shunting the source current formed
by the T31A transistor [R11 and the [R&61-631 network.

As the audio-derived DC voltage exceeds the lowest of the fixed voltages, the
first comparator turns off, allowing the source current to flow through the -1§
VU LED and illuminate it. As the voltage increases, the next three LED's (-10, -
3y 0 VU) are illuminated in the same manner. A separate comparator consisting of
two T51A transistors [02,3] is used for the +3 VU LED.

To illuminate the LED's, the TS1A transistor [011 and [R&41-43]1 network provides a
constant 8 ma current source, and prevents current surges that might otherwise
inject noise into the audio tircuitry.

The circuit design provides LED response matching the ballistics of a mechanical
VU meter. An internal trim pot [R4) is used for meter level calibration. It may
be accessed through a hole adjacent to the -3 VU LED. ’

In the normal configuration, a jumper wire in the third position to the right of
diode [D3} routes the output of the MIC/LINE switch (3E) ta the meter circuit.

11985 Sound Workshop Profes
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Circuit Components (’"}

99741] Sets the response time to match the ballistics of a mechanical
VU meter.

D3,D4 Rectifier diodes for Ué.

R4 Meter calibration trim pot.

R44-50 Gain networks for Uéb.

RS1-55 Part of VU reference divider string

R3&~40 Bias and load resistors for 82 and B3.

R&L Emitter resistor for Bl, sets 8 ma constant current level.

R62-63 Bias resistors for 81. .

@1 T5iA provides B ma constant current drive for VU meter LEDs.

22,03 T51A comparator for +3 VU led.

us RC4558 Dual Opamp.

u7 LM339 @uad Comparatar.

4,1.9 Fader Booster/Interface
202-120 s3 Schematic
202-512 Assembly

The Fader booster amplifier circuit consists of an NE3S34 integrated circuit
Dpamp [U3]1 and its associated components. The circuit restores the 12 dB
insertion loss of the input channel fader. (,\

[

Circuit Components

€15 DC Input Blocking capacitor.

ct7 DC Output Blocking capacitor. ;

24 Part of the feedback network, to provide circuit stability.

€23 Opamp compensation capacitor. :

R37 Solo logic bus isclation resistor.

R38 Channel Solo summing resistor.

R42 DC return path to ground for C17.

r&7 DC return path to ground for the Dpamp (U3) non-inverting (+)}
input.

- R&8B, 469 Part of the feedback/gain network.

R70 , Prevents capacitive loading oscillation at the circuit output.

us NE3334 Opamp.

()
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202-120 s3 Schematic
202-521 fssembly

The Active Combining Amplifier (ACA) circuit for the Track Buses consists of an
NES534 integrated circuit Dpamp (H41 and its associated components. GSound
Wnrkshnp has selected the MES534 because of its extreme low-noise characteristic,
“which makes it an excellent choice for sensitive summing applications. The ACA
circuit sums all the signals routed to its associated bus, and raises the nominal
output level to -2 dB. Note that the signal polarity is inverted by the ACA.
Frovision is made for a separate Summing Bround, or common circuit, as protection
against crosstalk and ground loops.

Circuit Components

Ci3 DC Dutput Blocking Capacitor.

Ci4 Part of the feedback network, used to maintain circuit
stability.

RZ9 Prevents capacitive loading oscillation at the circuit output.

R40 Part of the feedback/gain network.

R41 Stabilizer/lsolation resistar,

R81 Return path to grourd for Summing Ground line.

HE NE35334 Opamg, used as an Active Cambining (Track Summing)

Amplifier,

4,1,11 Track Qutput Inverter, Bus Menitor Inverter/Buffer

202-120 s5 Schematic
202-521 Assembly

The Track Dutput Inverter and Bus Monitor Inverter/Buffer circuit consists of an
NES332 integrated circuit Opamp [US] and its associated components. The nominal
output level of the Track Output Inverter [USA] can be adjusted from -14 dBu to
+2 dBu, wusing the Track Dutput Calibration trim pot [R31. The adjustment may be
made through the access hole to the left of the MIC/LINE switch (3E). The Bus
Monitor Inverter/Buffer [USB] feeds the monitor section of the 1/0 module.

Circuit Components

ca : DC Output Blocking Capacitor.

£9,10 Fart of the feedback network, used to maintain circuit
stability.

C1i DC Input Blocking Capacitor.

R3 Trim pot, to adjust gain for a nominal output from -10 dBu to
+8 dBu.

Ria DC return path to ground for the Opamp [US] non-inverting (+)
input.

R28-31 Fart of the feedback/gain network.

R79 DC return path to ground for C8.

RB3 Prevents capacitive loading oscillation at the vircuit output.

ug NES532 Dual Opamp.
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202~120 s5 Schematic
202-321 Assembly

- The Balanced Track Output circuit consists of an LF331 [UB], and an NES332 [u91
integrated circuit Opamp, along with their associated components. A hyhrid:
“network [HN1) contains laser- trimmed precision resistors which, toge with
the ICs, comprise an wunbalanced driver and an - electronically balanced  output
‘stage. The «circuit provides 6 dB of gain, for an output level of -10 dBu to +8B
dBu, depending on the position of trim pot R3I (described abovel. The track output
circuit may be operated in either a balanced or unbalanced output configuration.

Circuit Components

ct12,28 DL Output blocking capacitors.
£26,27 Qutput stage stabilizing capacitors.
HN1 Balanced Output Hybrid network.

‘U ) I35t Priver stage.

U9ALEB 15532 Output stages.

4,1,13 High Resolution Meter Module
202-160 Schematic
202-562, 202-342 fissemblies

The input section of the meter consists of Ul Pi2-14 configured as an adjustable
gain balanced input stage. Resistor R1 sets the gain of the stage with the value
of, 20K vyielding unity gain. Ul P8-10 and Ul P1-3 comprise a precision rectifier,
extracting an exact full wave rectified version of the audio input signal. This
rectified signal is fed into 2 separate weighting networks, one for each mode of
the meter.

Ui P5-7 and U2 PB-10 form a sample and hold circuit to implement the "PEAK"
function of the meter. Capacitors £S5 & Cé together with Resistors R 7-% determine
‘the holding and recovery characteristics of the sample and hold function. The
circuit is discharged to +V to create a linear decay characteristic. RI1Z
calibrates the output of the peak detector. R14 is provided to correct for any DC
offset in the peak detector and in the following stages when in the peak mode.

U2 P12-14 forms an average weighting inverter to implement the "VU" mode of the
meter. R20 and C7 set the time constant of the averaging network to be equivalent
to a mechanical meter in the -20 to +3 range of the meter scale. R2J is provided
to trim the DC offset of the averaging stage and all other stages in the "VU*
mode. R21 sets the calibration of the average stages output.

A third "DC INPUT" mode is selectable to provide for special applications of the

meter bar graph. No internal calibration is provided and calibration and scaling
is left to the optional electronics.
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U3 is a 7 channel CMOS FET switch used to select the operating mode of the meter.
RN3 provides pull-up to +V so that ground enable logic can be implemented. U2 P5-
7 convert the current output of U3 to a voltage so that grounding F2 Fins 1,2, or

3 selects PEAK, VU, or EXTERNAL DC modes for the meter.

The LED display comprises an array of 40 individual LED's each configured to come
gn at a particular level. U4 thru U13 contain the 40 individual voltage
comparators required to control these LED's., Hybrid networks RNS, &6, ¥ 7 contain
precision networks setting the turn on voltages for each of the 40 rcomparators.
Each group of (10) LED's is connected as a separate series string across the
supply rails. Transistors B2 - B4 provide constant current drive for each of the
strings. Emitter resistors R41- R44 set the relative currents to provide
appropriate visual balance between the (3) colors of the display. The base
voltage applied to these transistors determines the current thru the LED strings
and thus the intensity of the display. U2 P1-3 and B! form the interface and DC
level shift network that enables the console INTENSITY bus to control the display
intensity of the meters by controlling the DL base voltage to the current
drivers., The display functions by having the comparators "un-short" successive
LED's in the string as the applied cantrol voltage (derived from the input audia)
varies. Thus, with no audio applied, all the LED's are "shorted" and the display
15 "aff"., As voltage 1is developed at Pin 7 of U2, successive comparator stages
are turned "of+f" and the associated LED's are turned "on".
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Circuit components

C1,2
c3
c4
C5,6
c7
£10
D3
D4
DS
Db
D7
D8

P1
o1
02-85
R1
RZ,3
R4
RS
Ré
R7-9
R10
R12
R13
R14
R16-17
R19-20
R21
R22
R23
R24-25
R29
R35
R37-R4D
R41-R44
RN1
RN2
RN3

RN4
RNS-RN7
Ut

u3

uz

Ua-ui3
ui4-u17
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Input amp stabilization caps

Precision rectifier caompensation and anti-chatter
Feed forward freguency pole

Peak value Capture

Averaging time constant

Input amp DC blocking

+ input clamp

- input detector

Clamp

Feak detector

Current to voltage clamp

Level shifter offset regulator

Audio and DC control Input

Control vaoltage level shifter

Display string constant current drivers

Input gain set

Input feedback

Feed forward compensation

Sample & hold input scaling

Feedback from peak capture

Discharge path

Parasitic suppressor

FPeak cal trim

Peak output scaling voltage to current converter
Peak offset trim

Offset trim cal network

Averaging inverter gain set

Aiveraging stage output cal

Averaging stage output voltage to current converter
Average DC offset trim

Aiverage offset trim cal network

Current to voltage scaling resistors

Input offset setting resistor

Control voltage level shifters

Display current setting resistors

Balanced input network

Frecision rectifier ground ref and feedback resistors
DC input voltage to current converter (pins 7 & B)
Logic pull up for mode switch (pins 1-6)

Control input interface network

Display LED set point network

Audio input, precision rect, and peak detector
Mode selector

Sample and hold buffer (pins 8,%9,10)

Intensity control input level shifter (pins 1-3)
Mode selector current to voltage converter (pins 5-7)
Display control comparators

Display LED's ‘

...........
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imned




Series 34 Dwners Manual e kL EULE Analysis (4]

Driver/Buffer Board

PRLIE Y O SR S B TR A S ER, R A SO N

240-160 Schenmatic
240-3460 Assembly

The meter driver consists of a balanced transformerless gain stage with trimable
gain. The output impedance of this stage is set to provide "VU" damping for the

following meter,

Circuit components

gi,c2 Power bypass

C3,k4 Amplifier high frequency roll-pff
Mi Meter

k1 Gain control endstop

RZ ' Gain trimmer

R3 Amplifier feedback

R4 Amplifier non-inverting return
R3,R& Meter calibration and damping

RN1 Balanced input network
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4.2 ECHO RETURN MODULE ' (”“j
202-151 Schematic

202-551 fissembly

4,2,1 Return Pan Amplifiers

Eacﬁ Pan amplifier consists of a "loss" type panner followed by é4db gain
inverting buffers on the left and right outputs. Output DC decoupling is
included.

Circuit Components

C3-4 Pan amplifier output DC blocking

£7-10 High frequency raoll off
R1,2 Return level pot
R3,4,46,8 Panner input resistors
R3,7 Pan paot

R9-12 Pan amplifier feedback
RNl P1-2 Pan amplifier DC return
P7-8 Pan amplifier DC return

RN1 P3-6 Fan buffer input resistors
RNZ P1-2 Pan amplifier DC return

P7-8 Pan amplifier DC return

RNZ P3-4 Pan buffer input resistars

51-4 Return select - 1,2 TO 24 Track., 3,4 TO Mix .
uL,3 Pan amplifiers ()

4,2,2 Return Buffer to 24 Track Assign

This is a unity gain summing, inverting amplifier combining and buffering the
signal to the echo return assign matrix.

Circuit Components

€12-13 High frequency roll off
C146-17 DC blocking

RN3 P1-8 Input resistors

RN4 P1-2,7-8 DC return

RN4 P3-6 Feedback resistors

uz2 : Buffer amplifier

(.
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Series 34 Owners Manual

This is a unity gain summing, inverting amplifier combining and buffering the
signal to the echo return to the MIX bus

Circuit Components

Cia,13 High frequency roll off
£18,19 DL blocking

RNS F1-8 Input resistors

RN& P3-6 Feedback resistors

RN& PL1-2 Bus summing resistar
RM&6 P7-B Bus summing resistor

ua " Buffer amplifier

4,2.4 24 Track Assign Matrix

This circuit 1is identical to the one used on each Input Module. Please see the
complete description in the Input Module circuit analysis.

Circuit Components

RS0 Gain equalization loss
RN10-135 Bumming resistors to track buses
4.2.5 Solog

The S0L0 system has a local current generator to provide clickless illuminatian
of the desired LED's. Control and audioc buses are handled as in the I/0 module.

Circuit Companents

LED1-4 Solo ON LED's

@1 Current generator

R17 Current sensor

R18-19 Part of reference divider
RN& Salo audio summing

R1é& Solo DC isolatiaon

55-8 Solo switches
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€4] Q}rcuit Analysis

Circuitry is provided to power and decouple an electret condenser microphone
mounted in the module. Low frequency filtering is provided to restrict the
response to voice frequencies and reduce the occurrence of acoustic feedback.

Circuit Components

21 DC blocking and low frequency roll off

£z2 FPower de-coupling and filter
MIC Electret microphone
R31-32 Fower divider

4.2.7 High Resolution Meter Control

U10 derives a regulated +5 source far the intensity control pot R52Z2. §10 selects
the VU or FFM mode.

Circuit Components

RSt Isnlation

RS2 Intensity control
510 VU/FFM Mode select
uio Regulator

These stages are the combining amplifiers for the ECHD 3 & 4 buses.

Circuit Components

£27-28 DC blocking

£29-30 High frequency roll off
R29-30 Isnlation

R27-28 Feedback

ué Combining amplifier
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Circuit Analysis [4]
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4,2,9 Echo Send Booster

These are inverting amplifiers with 4dB of gain. They serve to correct the phase
of the echo send signal and provide +4 dBu nominal output level for the send
buses.

Circuit Components

£23-24 DC blocking

L25-26 High fregquency roll off
R23-24 Echo send level control
R25~-26 Input resistor

RN7 P3-6 Feedback

RN7 P1-2 DC return

RN7 F7-8 BC return

s Buffer amplifier

4,2,10 Meter Summing

This stage alleows multiple summing inputs to the LED VU meter.

Circuit Components

£33 High frequency roll off

R33-34 Part of precision DC rectifier
RNE Input resistors

RN? P1-2 Feedback

59 Meter select

uz Buffer amplifier

4,2.11 Meter Rectifier, Driver, and Display

This circuit i& identical to the one used on each Input Module. Please see the
complete description in the Input Module circuit analysis,

c1,c2 RFI filtering

£34,C35 Power decoupling

Bi,D2 Fower protection and decoupling
R20,R21 Send 3 & 4 isolation

511-14 User defined function switches
c
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4. VOLTAGE CONTROL CARD (ﬂ

203~183 Schematic
203-583 Assembly

The VCA Sub Assembly plugs into the main Voltage Control Card (VCC). On this PCB
is all of the circuitry associated with the actual audio portion of the "VCA".
The heart of the VCA subh-card is the TA-101 Gain Cell manufactured by Valley
People {Nashville, TN} . The Bain Cell is a voltage~controlled
current~-in/current-out device and utilizing this circuit for VLA applications
requires the addition of voltage to current and current to voltage converters at
the inputs and outputs respectively (Figure 4B).

Ui [LF3511 and its associated components convert the audio input voltage to input
current supplied to the Gain Cell. U3 [LF3511 is a current to voltage caonverter
providing audio output voltage from the current output of the Gain Cell. One hal#f
of UZ? [45581 is a DC control ACA which provides the control bias voltage to the
Gain Cell from the external DC control sources. The other half is a bias voltage
regulator and bias inverter.

FET transistors B1 and @2 provide a "soft switch" for on/off control of the audio
signal. Logic transistors B3 and 84 drive B1 and 82 through 22 msec timing
networks to create the ‘'soft switching". A +5 voltage at pin 9 (J1 of the PC

assembly) will mute the audio signal. (/\)
Trim pots in the circuitry provide the following adjustments:
R19 Adjusts for minimum DC control voltage at the output of the
Gain Cell '
R12 Adjusts for minimum IM distortion at unity gain
R4 Adjusts for minimum IM distortion at +12dB and -12dB of gain

These trim pot adjustments are set at the factory. A precise sequence must be
followed due to interaction between the adjustments. No attempt should be made to
change these settings!
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Geries 34 Dwners Manual Circuit Analysis [4]

Circuit Components

Ci Feedback capacitor - provides circuit stability
c2 Feedback capacitor - noise filter
C3 Feedback capacitor - provides short circuit stability
C4-3 Response time caps ,
f1-2 . Boaft switching transistors
f3-4 Provide leogic drive to Bl and B2
Rk2-4 Input bias resistors for TA-101(U4)
k4 Trim pot - sets min IMD at + or - 12dB gain
R13 Feedback/gain resistor faor U2
R7-9,RN1 Control bias resistors
RNZ F3,7 Base bias resistors for B3
RN2 F3 Collector load resistaor for 04
RNZ2 F2 Collector load resistar for 23
R24-25 Base bias resistors for Q4
Ri Input resistor for Ul
R21 Feedback/gain resistor for U3
R22 Base bias resistor for 01
R23 Base bias resigstor for 82
Riz Trim pot - sets minimum IM distartian at unity gain
Ri9 Trim pot - adjusts for minimum control DC at output of TA-101
{ug)
ut Input bias compensator for TA-101
(43581 opamp used as control voltage ACA and bias inverter
3 [LF351] opamp used as current to voltage converter for output
of TA-101
U4 TA-101 Electronic Gain Cell

4,3.2 Voltage Control Card
103-122 Schematic
103-522 Assembly

The voltage control card has three separate functions. It provides logic control
and status indication for the computer system, it provides DC control voltage
tram the fader to the VCA assembly, and it allows interface between the VLA and
the analog portion of the computer system.

The VCA operates in conjunction with a special VCA law fader which when caombined,
simulate the audio taper of a standard fader.

Ut P12-14 and Ul P1-3 provide DC hias and control voltages to the VCA. Trim pot
R31 sets the output bias voltage for the fader "0" position. At Ul P1 the
tfollowing voltages appear for these fader settings:

Fader full up -.75v
Fader at "0" +.75v
Fader down +12.00v

e s O o i ey
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These voltages are fed into the interface section which provides interface of the
fader output control voltage with the VCA assembly and the computer system. This
section switches VCA control between fader and computer. FET transistors Q3 and
@4 provide this switching. When B4 is on, fader control vpltage is fed to the
YCA. When 83 is on, computer control voltage is fed to the VCA. B1 and B2 provide
logic contrel of 83 and @4 from the computer system. If the computer system is
not being used or not installed, 084 is always on. This allows for local fader
control of the VCA.

Ut PB-10 1is used as a unity gain, non-inverting buffer hetween the fader DC
control voltage and the computer system. U1 P5-7 is a filter/buffer amp between
the computer system control voltage and the VCA. Trim pot R17 {(part of the input
resistor network to Ul P5-7) sets the voltage control parameter from the computer
system to the VCA at exactly 8dB/volt.

Switches §1, 2, and 3-2 along with LED's 1-5 and &-2 are used for computer
control and status indication. This circuitry is tetally independent, including
power and ground, from the rest of the circuitry on the PC hoard. Circuit
description for this section is cavered in the Auto-Recall Mixdown System (ARMS)
text.
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Circuit Components

Ct
£z
C3
Ca
£5-7
b1
D2
g1-2
f3-14
Ri
R2
R3-4
RS
Ra-7
RB-9

Ri0-11
Ri2
R13
Ri4
R1S

R16
R17
Rig
R19
R20
R21

R22
R23

R24-25
R26
R27-28
R29
R30
R31

R32-40
R4t
51-83

¢ o Ui ERBRT

Feedback capacitor and noise filter
Moise filter capacitor -

Filter capacitor

Feedbhack/filter capacitor

Fower bypass capacitors

Fart of fader bias network

Iener diode - part of fader bias network
Frovide logic drive to @3 and 84
Provide control switching to VCA
Isalation resistor

Feedback/gain resistor for Ul P1-3
Input resistors for U1 F1-3
Feedback/gain resistor for Ul F12-14
Bias network for Ul P12-14

Input resistors for Uil P12-14 (fader contral) - also part of

noise filter with C2

Fart of fader bhias network

nat used

Fart of fader bias network

Input resistor for Ul F12-14 (aroup cantrol)

Trim pot - sets the 0db DC output of the fader to match the
position of fader scale (see text)

Input resistor for Ui P3-7

Trimpot - (see text)

Bias resistor for "+" input of U{ P3-7

Gain resistor for Ul P5-7

Feedback/gain resistor for Ul P3-7

Input resistor (through 83) far the control ACA (U2) on the
card (ARMS control)

Collector load resistor for B2

Input resistor (through Q4) for the control ACA (U2) on the
card {(local group fader control)

Base bias resistors for B2

Collector load resistor for 81

Base bias resistors for @1

Fart of fader loading network

Fart of Computer Bystem (See ARMS Sectian)

Trimpot - sets max DC control voltage with fader full up to
.78v

Part of Computer System (See ARMS Section)

Fart of fader loading network

Part of Computer System (See ARMS Section)

[LM3241 quad apamp

IID"

VCA

VECA
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""The Series 34 Master Module consists of several individual tircuit. blucks that
‘2 interconnected by wires, connectors, or PC lands to form the tatal ‘Master
, ule assembly.. Seven PC boards and a front panel make ‘up the “‘module. Each
‘c1rcu1t block will be described and a component/function lxst will be 1nc1uded.

MAIN/MASTER PC ASSEMBLY

912-151  Schematic

F12-331 Assembly

COMMUNICATIONS PC ASSEMBLY

202-183 Schematic

202-553 fissembly

SWITCH>MDDULE PC ASSEMBLY

202~-154 Schematic

202-334  Assembly

BALANCED DUTPUT DRIVER PC ASSEMBLY (FOUR BOARDS)
007-141 Schematic

007-341 Assembly

FRONT PANEL ASSEMBLY:

202-320 Assembly - Series 34 Master Module
912-152-1 Schematic - Series 34 Pot board with pan
912-552 Assembly - Series 34 Pot board with pan

4.4,1 Main/Master PC Assembly:

212-151 Schematic
912-551 "~ Assenbly

The Master PC board consists of the summing amplifier for solo, the summing and
output booster amplifiers for 2-trk Mix, Echo { & 2, and Cue L & R, the output
booster amplifiers for Control Room and Studio, the input amplifiers for Echo
Return, and the Control Room Mono circuit.

4,4.2 Bus Summing Amplifiers:

The identical circuit is used for the Solo, Echo, Cue, and 2-Track Mix summing’

gampllfxers. A minor exception to this statement occurs when additional inputs to

~the circuits such as Echo Return to Cue require additional summing resistors into’

~the amplifier. GSince seven separate summing amp circuits are required, and since’
. all seven have separate component numbers, a typical circuit design will be
~discussed here,
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:inverting/cnmbining circuit.

Series 34 Owners Manual . Circuit Analysis [4]

The ACA incorporates an ultra low noise wide band op-amp  in- a 0 gain,
A 100 ohm resistor isolates the stage fram the bus
capacity and enhances circuit stability. The signal level after the ACA is - 2dBu
nominal and out of phase. This low signal insures that bus headroom is preserved.
A following booster corrects the phase and brings the level up to +4 dBu nominal
for interface to the outside world. Roll off caps are 10 gf, the minimum to
insure stability and RFI free summing. No HF pole cap is required.

suad U
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Circuit Components

The following table relates the component numbers of the seven circuits to

the typical circuit

(Figure 4C).

Ct Feedback capacitor - provides circuit stability
Lo Output DC blocking capacitaor
Ri Input bus isolation resistor
Rt Feedback/gain resistor
Rext Additieonal summing resistor
Ro Dutput isolation resistor
U NES334 opamp

SUMMING AMF Fi Rf Cf Co W ) Ro
e e e s e et s s ot it e e e e o o s e i ot e et o e e s s st +
! Bolo PRI OV REB L C1B L C23 QS@ ! R8B& |
e e s s e st it o s e o st e o s e e e o i o o s et e e s s e s s +
! Echo 1 P R41 D R4Z L C17 L C28 q7‘ i R83 |
e o v s b it 1 i o e e o e e s e e s st o e s e e +
! Echo 2 P RE® I OR4O | Clée | C24 u& ! RB2 |
e i ot et o et 1t e s e e e e e o e e o N e e e o et e +
I Cue Left ! R4S | R46 | C19 | €27 U? i RBS |
v e e it i st i i s ot e o et o e e e s st et s e o ot s s s s +
i Cue Right i R4Z | R44 | C18 1} C2 E:UQ ! R84 |
e e e o s s s i s i e e e o s it o e e st v e e s ot e +
i 2 Track Left VRIZ D R34 L CIE L 020 I:U$ i RBO |
e s o e s e e e e R e e s R o e e e e e e e s e e +
b 2 Track Right | R35 | R36 | C14 | C21 ! Q4‘ ! RB1 |
e e s s i i bt e e s e e ot o e o o st s e o e o e e o o e e o i e e e e e e +

Additional components unique to individual circuits

R28 Aux input to 2-trk Mix left
R32 Aux input to 2-trk Mix right
Rag Echo Rtn { to Cue left

RSO T/B to Cue left

R47 Echo Rtn 2 to Cue right

R49 T/B to Cue right

R27 Echo Rtn { to 2-trk Mix left
R31 Echo Rtn 2 to 2-trk Mix right
R29 S5late audio to 2-trk Mix left
R30 Slate audio to 2-trk Mix right
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4.4.3 Output Booster Amplifiers (Tl

Auxiliary Sends

Thisfstagef inverts the phase of the bus ACA to normal, adds & dB of,qain,Aand
‘dllows the CR to drive 600 ohm lpads with a +4 dBu nominal signal.

Circuit Compnnents - Cue Send Bodster

R&61.42 Input resistors

R&6S,b6 . - Feedback resistors

U2 Boaster amplifier
£29,30 High frequency roll off
£33,34 DC Blocking

RG6?,70 Load isolation

R7Z,74 DC Return

Circuit Components - Echo Bend Booster

R539,40 Input resistors

R&63,64 Feedback resistors

uti Booster amplifier
£27,28 High frequency roll off
£31,32 DC Blocking

R&7,68 Load isolation

R71,72 DC Return return

—
I

2 Track Mix Booster’

These stages incorporate our 007-541 BTO circuits and provide trimable overall
gain. See separate-description of BTD stage later in this section.

Circuit Components

A3, 4 Balanced Track Output amplifier assembly
R31,52 Input resistors ‘

R97,98 Feedback gain trim

‘RS3,54 Feedback end stop

4.4.4 Control Room Booster Amplifier & Mono/Stereo Switching

These stages - incorporate our 007-541 BTO circuits and provide trimable overall
gain and MONO/STERED switching., Q! is a logical inverter as required by the FET
switches and R&/C1 along with R5/C2 provide ramped control voltage for silent
switching, even in the presence of signal. All switching is done at ground
potential to eliminate any residual distortion. Extra switches are incorporated
to maintain this potential on the "off" inputs.
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Series 34 Owners Manual : Clrcuit Analysis [4]

Circuit Components - CR Boaster Amp

Al,2 Balanced Track Output amplifier assembly
R1 ER Master level contraol

R7,10 Input resistors

F91,92 Feedback gain trim

Rit,12 Feedback end stop

Circuit Components - Mono/Stereo Switching

C1 Timing

c2 Timing

k1 Base pull up

R2 Collector pull up
R3 Base divider

R4 ‘Base divider

RE Ramp current feed
R& Ramp current feed
RB Mono input

RY Mono input

a1 Logic inverter

B2 fiudio switch

B3 Audio switch

24 : fiudie switch

85 Audio switch

This stage provides & db of gain with summing for the Studio Select and Talk Back
to Studio signals.

Circuit Components

C3,4 High frequency roll off
£3,6 DC Blocking

R2 Studio master level control
R3 T/B to Studio level control
R13-16 Input summing resistors
Ri17-18B Feedback

R75-764 Isolation

R77-78 DC Return

u1 Studio booster amplifier
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"These four trim pots allow the user to adjust the 2 Track tape return level for

Tape 1 and Tape 2 monitor positions. They can he adjusted aver a range of -8 dBu
to +8 dBu.

Circuit Components

£9-12 RFI Bypass

R%3 Tape 2 Left trim
R94 Tape 2 Right trim
R95 Tape 1 Left trim
R4 Tape I Right trim

4,4,7 VU Meter Level Scalers

This is a unity ogain buffer isolating the extersal VU aeter from the MIX bus
signal.

Circuit Components

R55,398 Input resistors
R54,57 Feedback resistors
uio Buffer amplitier

This stage is a wunity gain combining amp which sums the signals from the escho
return pan pots.

Circuit Components

£7,8 DC Blocking

R19,20 DC Return

R21,22 . Feedback

R23-264 Input

y2 Combining amplifier

4,4.9 Communications PLC Assembly

153 Schematic
2-393 Assembly

The Communications FC board consists of the Talkback (T/B) microphone
preamplifier, T/B inverter/follower amplifiers, T/B switching logic, solo logic,
and the console oscillator circuitry,.
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The T/B mic preamp is actually two separate circuit stages. The first stage iz a
single ended, switched gain amplifier with a maximum gain of 45 dB. When the T/B
buttons are not depressed, a FET is used to reduce the circuit gain, This is done
to minimize the amount of microphone bleed through. The secand stage amplifier
allows additional adjustable gain from 0dB to 44dB to bring the T/B mic signal up
to the nominal circuit operating level. An internal trim pot (R&) varies the gain
of the second stage within the 44dB range.Both amplifier stages are part of the
quad opamp. integrated circuit Ul [HA4605]. The output of the second stage feeds
the Slate level control (RB) and the solid state analog switch integrated circuit
US [IHS0111. US is controlled by the T/B switching logic and provides switching
of the T/B signals to the T/B inverter/follower amplifiers.

Circuit Components

£1,C2 Provide circuit stability

C3 Output DC blocking capacitor

£Z1 Jutput DC blocking capacitor

Ri-4 Feedback/gain resistors (first stage)

RS Input resister (second stage)

Ré& Trim pot - provides gain adjustment {(second stage)
R7 Feedback/gain resistor (second stage)

KB Slate audio level pot

S5} [HA46051 quad opamp ;

4,4.11 T/B Inverter/Follower Amplifiers

The other two sections of Ul are used for the T/B to Cue and T/B to Studio
inverter/follower amplifiers. Integrated circuit U3 [LF354] is used as the Slate
audio amplifier and has a fixed gain of 4dB to allow setting loss in the Slate
level control. G&late tone and Test tone from the oscillator are also summed into

KA
(Y

Circuit Components

Cia-16 Dutput DC blocking capacitors
R31 Input resistor to U3 - Slate audio input
R32 Input resistor to U3 ~ Slate tone input
R33 Feedback/gain resistor - U3
R34,R33 Feedback/gain resistors - Ut
R36,R37 Input resistars - Ul
RZ8 not used
R42 Input resistor to U3 - Test Tane input
R&3 Prevents pscillation due to capacitive load on output of Slate
amplifier
Rb4 Same as R&3 - T/B to Cue amplifier
R&S Same as R63 - T/B to Studio amplifier
tut. -EHA44605]1 quad opamp’
u3 [LF353) dual opanmp. -
Ys: LIHZ0111 4PST solid state analog switch
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4,4,12 Oscillator Section

UZ [XR22061 is a function generator integrated circuit capable of supplyin§7a.
sine wave output over ‘a frequency range of 1Hz to 200kHz with less than 5%
distortion. The rcircuit design as used in the Master Module operates well within

the limits of the IC to provide a precision, very stable sine wave ascillator:

with level. stability of +/- .2dB at all frequencies.

The output  of the oscillator IC'is fed through a full range level control (RZ0Y
to the output booster amplifier U4 [LF3511. Complementary transistors Q4 and 05
at the output of U4 provide increased current drive capability for the circuit,
The booster amplifier has fixed gain of AdB, but variable oscillator output is
achieved with the Oscillator Level control.
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Circuit Components

C4,3 Frequency range capacitors: X190 range

Cé Freguency rénge capacitor: X! range

c7 Frequency range capacitor (normally not used)
ca Frequency range capacitor: X100 range

Cit Output DL blocking capacitor

Ciz Transient filter capacitor

C13 Decoupling capacitor

LED 1 TEST "on" indicator

LED 2 O0SC "on" indicatoar

R9 Frequency adjustment pot - top panel contraol
R1g Multi-turn trim pot: provides adjustment for minimum distortion

and defines the Sine wave mode of the IC by tying pins 13
and 14 together

R11-12 These resistars refine the resolution of trim pot Ri3
R13 Trim pot - provides adjustment for waveform symmetry
R14-15 Bias resistors for trim pot Ri&

Rié& Trim pot - sets nominal output at Pin 2 of the IC
Ri7 Current limit resistor for LED 2

R18 Trim pot - slate tone level trinm

R19 Current limit resistor for LED i

R&1 Timing resistor in series with trim pot R9

54 TEST switch - routes signal to slate amplifier

83 Frequency range switch: 1kHz

Bé Frequency range switch: 10kHz

2 [XR22041 IC function generator

(U4 is the output booster for the oscillator section which is considered a
separate circuit block, so a separate component list is
given below.)

c20 OQutput DC blocking capacitor
Q4 Current boost transistor
] Current boost transistar
R8 Slate tone level pot
R20 Oscillator level pot
R21 Feedback/gain resistor
R22 Gain resistor
R23-26 Base bias resistors for 24 and @5
R27-28 Emitter load resistors for @4 and 05
R29 : prevents oscillation due to capacitive loading on the output of
the circuit
R&é4 Provides a DC return for C20
L [LF3511 opamp

4,4,13 Talkback and Solo Logic
With the exception of R30, the Solo level pat, the rest of the communications

circuit description deals with the T/B logic and audio switching, lsnlo logic
switching, and the solo defeat logic. :
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The base of B4 is tied to the Solo logic bus through R50. When the Solo logic bus
is pulled low by a Solo switch in the I/0 module, the base of Q6 is pulled low
turning B4 off. Bé 1is normally biased on by R4B. When B6 is turned off, the
collector is pulled high by constant current source 81, and the Soleo LED (LED 3)
is turned on. The base of @2 is pulled high through RS2 turning on the

transistor. The collector of @62 is pulled low and releases the positive logic

signal being sent through diode D3. The cathode of D3 is pulled low by bias
resistors in the Control Reom switching circuitry, and the solo audio is switched
into the Control Room inverter/follower amplifiers by a saolid state analaog
switch., The «collector of B2 also pulls the base of B3 low and 83 turns off. The
collector of @3 goes high sending positive logic through D1 and D2 to the SBtudin
and Control- Room circuitry respectively. This laogic disables the switching
functions to provide Studio and Control Room mute during Solo. (Note: in standard

systems, D1 is omitted “from the PC assembly so that Studio does not mute during
Solo.) :

The Solo Defeat logic deactivates the sola interrupt logic signal to the Control

Room input switching circuit thereby preventing the I/0 module solo switches from

initiating Control Room solo. Normally B& is biased on by base resistor R48. When
any of the I/0 module solo switches is depressed, the base of @6 is pulled low
through the series resistor RS0, B6 turns off and the collector goes high
activating further logic and eventually providing solo switching to the Control
Room amplifiers. If the GSolo.Defeat switch (S1) is depressed, an additional

resistor (R49) is placed in series with the existing R50. The large value of R49

prevents the base of B1 from being pulled low by the I/0 module solo switches and
blocks any activation of solo logic.

4,4.16 Talkback Logic and Audio Switching
~The T/B switch enables all three T/B functions (Slate, Cue, and Studio) together
by activating the logic for all the sections of the solid state analog switch U3
[IH5011). U5 switches signal from the output of the T/B mic preamp to the T/B to
Cue and T/B to Studio inverter/follower amplifiers. U5 also switches signal from
the Slate 1level control and the Slate tone control into the Slate amplifier. The
Cue T/B switch also activates US, but only the T/B to Cue switch section of UJ is
enabled.

When the T/B switch (52) is depressed, the base of 07 is pulled high turning the
transistor on and forcing the collector low. The collector low is fed to U5 and
turns on the switch sections for Slate audio, Slate tone, and T/B to Studio. The

base of BB is also pulled high through the normally closed contacts of the T/B to -

Cue switch (83). This forces the collector of @8 low. This low is fed to US
turning on the T/B to Cue switch section. §2 also sends positive logic out
through diodes D4 through D& to ensure Control Room mute, Studio mute, and 8olo
mute functions during T/B.

When the T/B to Cue switched is depressed, the base of B8 is pulled high forcing
the collector low and turning on the T/B to Cue section of U5. This is the only
section of US that is activated during Cue T/B. 83 also sends logic out through
D7 through D9 to ensure Control Room, Studio, and Solo mute functions.

-32.[07/23/851 (c)1985 Sound Workshop Professional Audjo Products, Inc.
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Circuit Components

c9 Internal DC bypass

Cio,17-18 Transient filter capacitors

c21 not used

pi1-9 Logic isolation diodes

pio-11 Switching protection. diodes

21 Constant current source transistor for LED 3 {(Solo)
B2-3 Provide solo logic switching

86 Solo logic bus input transistor
Ry Logic driver to U5 for "T/B"
@8 Logic driver to U3 for "Cue"’
210 Mic turn on FET

R30 So0lo Level

R39 Base input resistor for Q7

Ra0 Logic resistor

R41 Base hias resistor for @7

R43 Base input resistor for QB

R44 Collector load resister for 87
R43 Collector load resistor for Q8
R46-47 Base bias resistar for B1

R4 Base bhias resistor for R&
R49-50 Base input resistar for 084

R31 Current limit resistor for LED 3 (solo}
R92-33 Base input/bias resistor far 02
RS54 Collector load resistor for 82
R3I5-96& Base input/bias resistar for 83
RS7 Collector load resistor for 83
R3B-39 Isolation resistors for mute logic control lines
R&0O Emitter resistor for Qi

R&Z Base bias resistor for 08

R70 "0ff" Gain setting

81 Solo Defeat switch

52 T/B switch

53 Cue switch

202-154 Schematic
202-554 fissembly

The Switch Module consists of the switching circuits for Echo Return Assign to -
Mix, Aux Select, Studio Input Select, and Control Room Input Select. In addition,
the Control Room and S8tudio input amplifiers and the Aux VU level indicator
circuits are located on this PC assembly.
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4.4,18 Echo Return Assian

Switch 8% routes the Echo Return signal from the output of the pan mix amps (see
Main PC description) to the 2-trk Mix buses through the bus summing resistors and
also provides LED indication of Echo Return to Mix.

Circuit Components

LED & - Echo return to mix indicator
Rt7 Current limit resistor for S5 indicator LED (LED &)
55 Echo Return to 2 Track Mix Suwitch

The Aux Belect switch assembly S6A-D selects which of the four send signals (Echo

i, Echo 2, Cue L, Cue R} will be sent to the Aux Level indicator and to the.

Control Room and Studio input select switches.

Integrated circuit U5 FHA46051 s a quad opamp. Two of the four opamps in this IC

are used for the Studio Input Amplifiers, while the remaining two sections are

used for the Control Room Input Amplifiers. Integrated circuit A4 LTHIOLL] i% a

splid state analog switch and is used for Studio On and T/B to Studia switching.
. U2 [IHS50011 i used for Control Room nute and Soleo interrupt switching.

Circuit Components

€3 Transient filter capacitor

£a,9 Input DC blocking capacitor

£12,13 Output DC blocking capacitor

Cl&a,17 High frequency roll otf

D1 Logic diode ~ part of On/Mute circuit

R18-18 Fart of "On" bias network

R20,21 DC reference

R22,23 Feedback/gain resistor

R44-51 Input resistars

57A-D Input select switch assembly

58 Studio On switch
¢l - . . _[IH50113 4PST solid state analog. switchy
“Ys... . [HA4405] quad opamp
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4.4.21 Control Room Input Amplifiers and Input Switching

Two sections of U5 [HA4405]1 are used as the Control Roonm Input Amplifiers. U2

[IH3011Y is a 4PST analog switch and provides switching for Control Room mute and

solo interrupt.

Circuit Components

C4-5 Transient filter capacitors
gio, 11 Input DC blocking capacitar
£14,135 Qutput DC blocking capacitor
1,19 High frequency roll off
D2 : Logic diode - part of CR mute network
R52-59 Input resistors
R&0, 461 Solo audio input resistor
Rb&2,63 Feedback/gain resistor
R&2-65 Bias network for CR mute logic signal
R&6-67 Bias network for solo interrupt logic signal
594-D Input select switch assembly
510 MOND switch .

Iz [IH30111 4PSY solid state analog switch
us [HA44605] quad opamp

Integrated circuit U3 [RC45381 and its associated components form a precision
rectifier. The incoming audio signal is changed to a DC voltage which is sent to
a voltage comparator IC, U4 [LM3391. U4 compares the DC voltage derived from the
audio signal with a series of fixed voltages formed by the resistor network R32
and R37-40. The fixed voltages from this network normally hold the comparator
stages on, thereby shunting the LED source current. As the audio DC voltage
exceeds the fixed DC voltages, the comparator stages begin to sequentially turn
off, allowing the source current to flow through the respective LED in the 5-
segment LED VU display. An additional comparator stage to activate the fifth LED
(+3) is formed by the transistor network of @2 and Q3. The design of the
circuitry provides LED response matching the ballistics of a mechanical VU meter
along with an internal trim pot for level calibration. 81 and R28 and R42-43 farn
a constant current source (B8ma) to drive the LED's. This is used to prevent .
current surges that might inject noise inte the audio circuitry.
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Circuit Components

Ch . Sets response time of U3 P1-3 to match ballistics of a
S mechanical VU meter -

D3,4 Rectifier diodes for U3

@1 Frovides constant current (Bma) drive for VU LED's

82,3 Comparator/drive transistors for LED 1 (+3)

R71 Trim pot - level calibration

R24,25,

R31,469 Gain network for U3 P1-3

R24,30,70 Gain network for U3 P5-7

R27,29,

R33,34,41 Bias/load resistors for B2 and 03

R28,R43 Bias resistors for B1

R32 Part of level reference divider

R33 DC offset compensation

R36 DC offset compensation

R37 Fart of level reference divider

R38 Part of level reference divider

R39 Part of level reference divider

R40 Part of level reference divider

R42 Emitter resistor for @1 - sets cunstant current level to BmA

u3 [RC4558] dual opamp

L [LM3391 quad comparator

007-141 ;;' Schematic
007-341 Assembly

Thls cxrcult develups a. fully balanced high- level nutput capable of dr1v1ng 600

qhm loads up to +27 dBu.vIt includes: a 1nput ACA/BUFFER, an inverter, and a pair
of. op~amps connected in a cross balanced feedback arrangement to develnp the

flnatlng uutput Half of the feedback is, derived from the output voltage of each.

stage and half from the output current. The output isolation resistors also
function as  current sensors. R8 & R9 prov1de, just enuugh error in the cross
balancing feedback to prevent the instability which results from infinite output
1. :

1 Audio Products, lInc,
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Circuit Components

ci,2 Fawer bypass

£3,3.6 High frequency roll off
£4,7,8 DC Blocking

RN3A ITnput ACA feedback

RN3E Inverter feedback

RN3E Input

RNZD Input

RN4A Feedhack

RNA4B Feedback

RNAC Feedback

RN4D Feedback

R2 Unbalanced output ismlation
R3,6 Feedback divider

R7,10 Output iselation and sensing
R8, 9 Feedback gain unbalanced
Rii,12 DC Return

4,4.24 Fraont Panel Assembly

37 Assembly - Series 34 Master Module
1

2-5370
2-152-1 Assembly - Series 34 Pot board with pan

Circuit Components

R1 Control Room level contral
RZ2 Studio level control
R3 Talkback to Studio level control

{(Note: The following Send/Return Master controls are mounted on a series of four
FC boards which then mount to the front panel assembly. The Echo Send/Return
boards consist of one linear fader, one level pot, and ane pan pot sach. The Cue
Send/Return boards consist of one linear fader, and two level pots each. Please
examine the proper schematic and assembly drawings for further details.)

R3 Echo send 1 level control

RS Echo send 2 level control

R4 Echo return ! level control

R4 Echo return 2 level control

R3 Echa return 1 pan pot

R3 Echo return 2 pan pot

RS Cue send | level control

RS Cue send 2 level control

R3 Echo return 1 to Cue level control
RZ Echo return 2 to Cue level contral
R4 Talkback to Cue 1 level control

R4 Talkback to Cue 2 level control

1£).1983 Sound Workshop Professional Audio Products,
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-
€39,40 Fower decoupling
cal ) Power decoupling
C42-48 RFI1 Bypass
£35-38 RFI Bypass .
01,2 Power decoupling and isolatian

(i
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S.1 ELECTRICAL ALIGNMENT PROCEDURES

Note: 0 dBu = 0.775 VAC rms

Warning: Do not adjust any internal potentiometers other than the ones specitied
in the following procedures. No sealed potentiometer should be adjusted without
tfirst consulting vyour authorized Sound Workshop dealer or the factory.

93615 Schematic
93611 Assembly Drawing

If the voltages measured at the console are not within telerance, adjust the
appropriate trim pot on the paower supply:

Trim Pot label Purpose Valtage Tolerance
+V Positive Supply Rail +16 VDL  +/-0.1 volt
-V Negative Supply Rail ~-16 VDC +/-0.1 volt

Note: Current-limiting potentiometers (I 1limit) are factory sealed and must not
be adjusted under any circumstances. ' ‘

9.1.2 POWER SUPPLY - Phantom (+48V)

51336 SBchematic
51330 Assembly Drawing

Trim Pot label Purpose . Voltage Tolerance
+V Phantom power +48 VDC +/-0.5 volts

89.1.,3 POWER SUPPLY ~ ARMS (+5Vs +/-16V)

52982 SBchematic
33124  Assembly Drawing

Trim Pot label Purpose Voltage Tolerance
+V Positive Supply Rail +146 VDC  +/-0.1 volt
-V Negative Supply Rail -146 VDC  +/-0.1 volt
+3 Logic +3 VDC +/-0.1 volt

() 1985 Sound Workshop Professional Audio Products, Inc, (07/23/85) Page 5-1



202-153
202-503

912-151
912-331

NGTE: TH

i,

No

3.

4.

5.

Page §5-2

feries 34 Owners Manual

Communications Module Schematic
Assembly Drawing

Master PC Board Schematic
Assembly Drawing. !

IS ALIGNMENT PROCEDURE SHOULD BE COMPLETED IN THE FOLLOWING ORDER

Turn-, the: Series . 34‘'s TEST 0OSCILLATOR on and set frequency at 1
kHz. Turn LEVEL potentiometer (41A) fully clockwise, and let
nscillator stahilize for ten minutes befores proceeding. Patch
an external meter inte the OSCILLATOR 0OUT jack on the patch
bay. On the Communications Module, adjust Rié& -for ‘a meter
readlng of +4 dBu. :

Depress DSEILLATDR TEST sthch (41C) to feed oscillator signal to
all Multi-Track and Mixdown Buses. Put- MIXDOWN FADER (42) in
its full on pasition. On the Master PC Board, measure the
voltage on F13, pins 1 andZ3— Adjust OSCILLATOR LEVEL
potentiometer (41A) for a meter reading of -2 dBu on gach pin.
The potentiometer knob should be pointing to the CAL legend. If

it is not; rotate. the knob cap until it is properly aligned.
Make sure these controls are not disturbed during the remaining
procedures.

te: Trim pots R91- R?B are found on the Master PC Board, and may be
reached by tilting the Control Room Module up. Use drawing 912~
551 as a guxde

Patch an external meter into MIX BUS LEFT UUTPUT on the Patch Bay.
Adjust R9B for a meter reading of +4 dBu. Move the meter to the
MIX BUS RIGHT OUTPUT and repeat while adjusting R97.

Patch external meter into CONTROL ROOM LEFT OUT on the Patch Bay.
Depress MIX switch (38D) and adjust the CONTROL ROOM MONITOR
LEVEL potentiometer (38F) for a meter reading of +4 dBu. Patch
the meter into CONTROL ROOM RIGHT OUT on the Patch Bay and
verify that the meter reading remains at +4 dBu. If necessary,
adjust R91 - (left output) or R92 (right output) so that the
levels are equal.

Patch an external meter into CONTROL. ROOM LEFT OUT, as in step 4.
Patch both MIX BUS OUT jacks into the TAPE 1 MONITOR RETURNS,
and Depress TAPE | switch (38B). Adjust R93 so that the meter
reading in the TAPE 1| mode remains at +4 dBu. Move the meter to
CONTROL ROOM RIGHT 0OUT, and repeat the procedure while
adjusting RY764. : o

...n.._.—.‘m..._.......

) S merim il




B L R e e s b A R i sk aeis

bl

Repeat ©Step 5, this time patching into the TAPE 2 MONITOR
RETURNS,and depress TAPE 2 switch (3BA). Adjust R93 and R94 for
meter readings of +4 dBu. Verify that all setting are correct
by switching hetween MIX, TAPE I and TAPE 2 (38D, B, A). The
meter reading should remain at +4 dBu. If not, repeat steps 4-
b.

9.1.9 Input/Output Module

202-120s
202-321

Note: Al

ll

?

Funy

3'

3 1/0 Module ACA and Track Output Schematic
I/0 Module Assembly Drawing

I adjustments below refer to trim pots on each 1/0 Module main PC bgard.

If necessary, re-adjust TEST OSCILLATOR as in Steps 1 and 2 above.
Make sure oscillator TEST (41C) switch is still depressed.

Patch an external meter into MULTI-TRACK BUS 1 OUTPUT on the Fatch
Bay. Adjust R3 for a meter reading of +4 dBu. This adjustment
may be made through the access hole to the left of the MIC/LINE
switch (3E). The R3 trim pot is near the bottam of the I/0
module card, and about one inch forward (towards bolster) of
the access hole. Therefore, a long thin screwdriver will he
required to make adjustments. (The trim pot directly aligned
with the access hole is R2, which is wused in the Line Input
Calibration procedure below).

Repeat Step 2 for all other 1/0 modules.

9.1.46 High Resolution Meters

202-140 Meter Driver Board Schematic
202-361 Assembly Drawing

Note: Adjustments are made on the Meter Driver Board.

ll

2.

3'

4.

5.

.

If necessary, adjust the TEST O0OSCILLATOR as in Steps 1 and 2 of
the Master Module Procedure.

On the Echo Master Module, depress the VU/PPM switch (28B).

On I/0 Module 1, release the BUS/TAPE switch (4C). Adjust R12 for
a meter reading (High-Resolution Meter) of 0 VU (i.e., 0 dB).

On the Echo Master Module, release the VU/PPM switch (28B).

Adjust R21 for a meter reading of 0 VU {(i.e., 0 dB).

Repeat Steps 2-5 for all other 1/0 modules.




Series 34 Quwners Manual

5.1.7 Mechanical Meters ' (o

2840-1460 Meter Driver Board Schematic
240-550 Assembly Drawing :

Note: Adjustments are made on the Metef Driver Board.

1. 14 necessary, adjust the TEST OBCILLATOR as in Gteps 1 and 2 of
the Master Module Frocedure.

-2

. Releass the TEST switch (41C) to lift the Oscillator test signal.
Verify that the Meter 1 needle comes to rest at the mark helow
-20 VU on the meter face. If it does not, adjust the meter’s
Rest Foint Calibration Screw, which may he accessed through the
hole in the METER DRIVER BODARD on the back of the meter.

&

. Depress the TEST switch (41C) on the gscillator and adjust R2 for
a meter reading of & Vi.

4, Repeat Steps 2 and 3 for all other meters.

NOTE: Meter Calibration Procedure must precede this calibration

202-120s1 1/0 Module Input and Equalizer Schematic o
202-521 1/0 Module Assembly Drawing o

103-122 Voltage Control Card Schematic
103-522 Vonltage Control Card Assembly Drawing

Note: Most adjustments are made on the I/0 Module Main PC Bopard. However, the

Step & adjustment is made on the Voltage Control Card (VCA-equipped consales
only}.

1. Relesase the console oascillator TEST switch (41C). Depress the
BUS/TAPE switch (&C).

o]

. Using either an external signal generator ar the consales oun
oscillator, patch a 1kHz, +4dBu signal into the LINE 1 INPUT
jack on the Patch Bay. Adjust R2 for a Console (High-Resolution
or Mechanical) meter reading of 0 VU. Access to R2 is through
the access hole to the left of the MIC/LINE switch (3E). I+
there is no meter associated with the module, set R2 for a -2
dBu reading at the PATCH OUT jack.

3. While watching the five-segment LED meter (2) on the 1/0 module,
adjust R4 so that the yellow O VU LED is just illuminated. This
adjustment can be made through the access hole next to the
meter's -3 LED. (Turn the potentiometer down, and then up :
slowly until the 0 VU LED just comes on.) ’( :

Page 5-4 [07/23/85) (c)1985 Sound Workshop Professional Audio Products, lInc,
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4, With an external meter, verify that the level at the CHANNEL PATCH
0UT jack is -2 dBu, +/-0.25 dBu. :

3. Repeat Steps 1-4 for all other I/0 modules.

6. FOR VCA EBUIPPED CONSOLES ONLY. R31 is located an the Voltage’
Control Card. Turn the ARMS Computer off befare proceeding.
Patch an external meter into the CHANNEL 1 DIRECT QUT jack, and
apply a 1 kHz, O dBu signal to the CHANNEL 1 PATCH IN jack,
Turn the channel "ON", Set the CHANNEL FADER (9) to the 0 mark,
and adjust R31 for a meter reading of 0 dBu.

7. Repeat Step & foar all other I/0 modules.

NOTE: ALL CONSOLE FOWER SUPPLIES MUST BE TURNED OFF BEFORE REMOVING OR INSTALLING
ANY MODULES.

9:2.1 Module Removal

See Figure 3B
1. Remove upper and lower module screws.
2. Fivot the fader end of the module up approximately & inches.

3. Disconnect the Computer Channel Ribhon (If console has ARMS)

4, Disconnect the Ground Jumpef and Front Mother Ribbon.

S. Pivot module up an additional & to B8 inches.

b. Disconnect the Rear Mother Ribban.

7. Remove the upper end of the module from the mainframe

approximately 4 inches.
8. Disconnect the Patch Bay Harness, Microphone Harness, and Meter

Feed Harness (If applicable).

9:.2.2 Module Installation

To install an I/0 Module, reverse the above procedure.
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All electrical interconnect systems require periodic cleaning to ensure integrity
of their signal paths. This is especially true of studio patch bays and patch
cords. Under normal usage and environmental conditions, we recommend cleaning
patch cords at a minimum of once-a month. Under heavy usage and/or extreme
environmental conditions (ie: cigarette smoke and dust) this should be done more
often.

A good aquality brass cleaner such as Noxon should be used. Once the patch cords
are cleaned, they will act to burnish the contacts in the patch bay and therefore
no special cleaning of the bay itself should be required. If the patch bay is
hedavily contaminated, we recommend using a high quality, freon based, non-residue
spray cleaner, such as MWiller-Stephenson’s Contact Re-Nu as follows: First, the

jacks should be sprayed with the cleaner. Inmediately following this, a clean

patch cord should be inserted inte and removed +from the jack several times to
exercise the cantacts and gnsure that the jack is cleaned.

Should it become necessary to clean the faders, do nat use any solvents or

sprays, as these will attack and possibly damage the conductive plastic elements.
After disassembly, the faders should be rinsed under only warm tap water, If
needed, a soft hrush may be used to remove heavy deposits from the elements or
cantact fingers. Be careful neot to bend the contacts at any time during the
cleaning. After the faders are cleaned, they should be allowed to air dry or a
low wattage blow dryer may he used,

Page 5-6 [07/23/85] (c)1985 Sound Workshop Professional Audio Products, Inc.
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9.9 CONNECTOR FPINOUTS

The following is a list of all interface connectors located on the Input, Meter,
Echo Return, and Master modules. These connectors and their assaciated wiring
harnesses perform all of the electrical interconnection within the ronsole
system itself. Exact information as to location and orientation of these
connectors can bhe found in their respective assembly drawings. Note: Np intra-
module (ie: ER Assembly to Input Module main PC Assembly) connections are listed.
Refer to the appropriate schematic and/or assembly drawings for this information.

202-120 Schematic
202-521 Assembly

P1 - Rear Mather Rihhan

Pin#% Function

1 Fhantom power bus (+30 Volts)
2 Chassis ground bus

3 Track summing bus 23
4 Track summing bus 15
g Track summing bus 24
4 Track summing bus 7
7 Track summing bus 21
8 Track summing bus 16
9 Track summing bus 13
10 Track summing bus 8
i1 Track summing bus 22
12 Track summing bus 5
13 Track summing bus 14
14 Track summing bus 19
15 Track summing bus &
16 Track summing bus 20
17 Track summing bus 3
18 Track summing bus 11
19 Track summing bus 12
20 Track summing bus 17
21 Track summing bus 4
22 Track summing bus 18
23 Track summing bus 1
24 Track summing bus 9
25 Track summing bus 10
24 Track summing bus 2

Professional A




F2 - Patch Bay Ribbon Harness

S0 M~ 0N e Ll 1T e

10
i1
12

P3 - Front Mother

&
e lE=o BN B s 8 R O S

10
11
12
13
14

Common

Line Input Lo (=)
tine Input Hi (+)
Commaon

Common

Fatch Output

Common

Patch Return

Caommaon

Direct Output

Track Output Lo (=)
Track Qutput Hi (+)

Ribbon

Function

Common

Conmon

+16 Volts DC (Supply Rail)}
-14 Volts DC (Supply Raill
2-Track Summing Bus - Left
2-Track Summing Bus - Right
Solp Audia Summing Bus
Solo DC Logic Bus

Echo 4 Summing Bus

Echo 2 Summing Bus

Echo 2 Summing Bus

Echo 1| Summing Bus

Cue Left Summing Bus

Cue Right Summing Bus

P4 - Meter Feed Harness

Pin# Function

1 Common

2 Track Jumper (ACA Dutput)

3 Meter Bridge Feed

4 Unbalanced Output (Track Inverter Out)
Page 5-8 [07/23/851 (c)1985 Sound Workshop Professional Audi
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202-122 Schematic
202-522 Assembhly

F1 - Microphone Harness

1 Common

2 Hicrophone Input Lo (-)
3 Microphane Input Hi (+)
4 N/C

9.9.3 Voitaqe Control Card

103-122 Schematic
103-522 fissembly

P1 - Computer Channel Ribbon
Fin# Function

togic Comman
Logic Common
Write

4 MN/C

3 Update

& Group Switch
7 Janse

a Spare Switch
(]

1

i

i

i

1

1

DIC IS

Gnlo/lpdate LED
10 Group LED
1 Mute/lWrite LED
2 VCA Mute
3 + Null LED
4 - Null LED
g +5 Volts Return
1é fhannel ON LED
i7 N/C
18 +5 Volts
19 vCA Control Qutput
20 VCA Lontrol Return

{c)198
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5.5.4 Master Module / Main PC Assembly Connectors

912-151 Schematic
912-551 Aszenbly

P1/P2 - Control Room/Patch Bay Harness

Note: P1 and P2 are identical, with Pl carrying Left Channel Audio and P2
carrying Right Channel Audio

Pin# Function

1 Common
2 Common
P Tape 1 Playback (from Patch Bay)
4 Common
3 Control Room Output Lo (-) (to C/R Amp)
uh Control Room Output Hi (+}) (to C/R Amp)
7 Cammon
8 N/C
9 Common

a 10 2-Track Mix Bus Aux Input (from PB)
o it 2-Track Mix Bus Output Lo (-) (to 2-Track)
v12 2-Track Mix Bus Output Hi (+) (teo 2-Track)

P3/P4 - Control Room/Patch Bay Harness

Note: P3 and P4 are identical, with P3 carrying Left Channel Audio and P4
carrying Right Channel Audio

Pin# Function

1 Common
2 Common
93 Tape 2 Playback (from PB)
4 Common
3 Common :
s b Studio Room Output (to Studio Amp)
7 Common
a8 N/C
? Common

»10 fscillator Output - P4 Only (P3 - N/C)
%11 2-Track Mix Bus Output Lo (-) (to 2-Track)
wl2 2-Track Mix Bus Output Hi (+) (to 2-Track)

N
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P3/F6 - Control Room/Patch Bay Harness

Note: PS5 and Pé& are identical, with PS5 carrying Left Channel Audio (% Echa 1) and
P4 carrying Right Channel Audio (% Echo 2)

Pin# Function

Common

Common

Echo Return (from FB)
Common

Common

Cue Send (to Cue Amp)
LCommon

N/C

Common

10 Echo Return to Cue (from PB)
i1 Commaon

12 Echo Send (to Chamber)

Ree v s N B o R R 8 BN B g

P12 - Front Mother Ribban

Pin# Function

Common

Common

+16 Volts DC (Supply Rail)
=14 Volts DC (Supply Rail)
2-Track Summing Bus - Left
2-Track Summing Bus - Right
Solo Audieo Summing Bus
Solo DC Logic Bus

Echo 2 Summing Bus

10 Echo | Summing Bus

11 Cue Right Summing Bus

12 Cue Left Summing Bus

000 NO~Ul s R

P19/20 - Stereo Meter Harness

Note: P19 and P20 are identical, with P19 feeding the Left VU Assembly and F20
feeding the Right VU Assembly

Pin# Function

1 N/C

2 Common

3 + V \
4 -V

3 fiudio Feed to Meter Circuit

{c) 1985 Sound Workshop Professional Audio Pr




5.5 Master Module / Switch PC Assembly Connectors

T LI SRR R T R B . I 4 e R R

292-134 Schematic
202-554 Assembly

Ft ~ Slate/Talkback Harness

1 Chassis ground bus

2 Spare

3 Phantom power bus (+50 Volts) to Echo Return Module
4 5late Audio to Echo Return Module

3 Commaon

& Common

7 Talkback Mic from Echo Return Module

202-151 Schematic

C202-551 Assembly

Pl - Echo to Patch Bay Harness

Pin# Function

N/C

Echo Return 3 (from PB)
Common

Echo Return 4 (from PB)
Common

Echo Send 3

fommon

Echo Send 4

{lomamon

P i = B vs SN B s & P % g

|25 Bl =]

P2 - Rear Mother Ribbaon

Refer to Input Module P! call-out for this infarmation.
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FZ/4 - Front Mother Ribben

Pin#

&
~Om o~ Do ) e

—— -
0

—
]

Function

Commaon

Common

+16 Volts DBC (Bupply Rail)
-14 Volts DC (Supply Rail)
2-Track Summing Bus - Left
2-Track Summing Bus - Right
Solo Audio Summing Bus
Solo DC Logic Bus

Echo 4 Summing Bus

Echo 3 Summing Bus

N/C

N/C

PS3 - Slate/Talkback Harness

Find

)
2
3
&

Function

+30 Volts Phadtom Fower
Slate Audio

Talkback Mic Lo
Talkback Mic Hi

P7 - High Resolution Meter Control

PEAK Mode select logic
AVG Mode select logic
DC Mode select logic
Intensity control bus
N/C

N/C

N/C

202-140
202-360

Pl - Audio Input
Pind#

1
2
3
4

Schematic
Assembly

Function

Audio In Hi (+)
fAudio In Lo (-}
Common

DC Input

RSB LT

1€)1989 Sound Workshop Professional Audio Products, Inc, [07/23/85] Page 5-13
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p2 ~ High Resolution Meter Ribhon

Pin#

~} O~ LS g A 3

Function

Peak Mode Select Logic
AVG Mode Select Logic
DC Mpde Select Logic
Intensity Contraol Bus
Camman

+16 Volts

-16 Velts

5.5.8 Single VU Meter Module

240-160 Schematic
240~-540 Assembly

F1 - Audio Input

Pin#

Function

Audio In Hi (+)
fiudio In LO (=)
Common

N/c

P2 - Mechanical Meter Ribbon

1
2
3
4
3
b
7

Function
Comman

+146 Volts
-14 Volts
+48 Volts
-48 Volts
Lamp Power
Lamp Power

(c) 1983 Sound Workshop Professional Audio Product
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Power for the Series 34 console is supplied from rack mount chassis which contain
various sub-assemblies. These chassis come in five models :

MODEL # USE

PSR-33PT All power requirements (EXCEPT arms) in consoles with
mechanical meters,

PSR-G35F Same as above but used in consoles with Hi-Resolution meters.

PSR-D ARMS Computer power (40 input mainframes and smaller).

PSR-5D ARMS power and additional Bi-polar power for 50 input
mainframes with ARMS computer.

PSR-5 Additional Bi-polar power for 30 input mainframes without ARMS
camputer, ‘

Refer to Figure 3F for a description of the sub-assembles within each power
supply rack, '

Refer to figures 3B and SH to see how the various rack styles relate to console
size, and how the Power Supply Harnesses (PSH) interface to the console.

Power for the Series 34 console exits the power supply chassis thru multi-pin
connectors in one of two waysj either by utilizing the POWER DISTRIBUTION BOARD
(PFDB) or by going directly to the multi-pin connector. The PDB is used to route
the outputs of the sub-assemblies to the proper pins in the Power Supply Harness
(PEH). It is also used to distribute AC power (110/220) within each rack
chassis. A PDB is used in all of the above models with the exception of PSR-D
which houses the P5-5/16/14 (ARMS supply). This sub-assembly alaong with PS-T34
always exits the rack without going through the PDB. The AC feed to the PS-T36,
however, does originate from the PDB.

$c)1985 Sound Workshop Professional Audio Products, Inc. [07/23/85] Page 5-15
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The PSR-55PT is used as the primary power source for the SERIES 34. Each of the : ﬁ 1
two PS5~14/14/-5 subh-assemblies are fed to half of the console. The "split" is )
accomplished by interrupting the power buses on the front mother ribbon at the

"electrical center point" of the consnple. This creates two independent loads

that are referred to as the "LEFT" and "RIGHT" loads (Left and Right is

referenced to the mixing position). ’

The following chart represents the sub-assemblies which make up the Left and
Right loads for each console size.

SIZE LEFT LOAD (SUPPLY A) RIGHT LODAD (SUPPLY B)
24 INFUT MODULES AND INPUT MODULES AND METERS
METERE | THRU 14 15 THRU 24, ERM, CRM
MIX METERS.
32 INFUT MODULES AND INPUT MODULES 17 THRY 32
METERS 1 THRU 16 METERS 17 THRYU 24, MIX
METERS, ERM, CRH.
40 INPUT MODULES AND INPUT MODULES 20 THRU 40
METERS 1 THRU 19 METERS 21 THRU 24, MIX
: METERS, ERM, CRM.
When a console is configured with all mechanical meters, the meter power (+/- (?)
14v, nat bulb power) is not split into a Left and Right load. All power for 3o
these meters are from the "A" sub-assembly and connect to the "Tail" of the N

Mechanical Meter Ribbon (MMR).

On a 50 input mainframe, the console is d1v1ded into three equal loads, LEFT,
CENTER, and RIGHT.

LOAD POWERED MODULES SPLICE
LEFT (PSR ~35PT, supply A) INPUT MODULES 1 THRU 22 11-12
CENTER (PSR-55PT, supply B) INFUT MODULES 23 THRU 42 384-35

ERM, AND CRM.

~ RIGHT (PSR-5 OR SD) INPUT MDDULES 43 THRU 50 43
' METERS 1| THRU 24, MIX

METERS 15-14

9.6.3 Mechanical Meter Bulb Power
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Fower for the mechanical meter bulbs is derived from the PS-T36 sub~assembly.
This is a step down transformer with an output voltage of 34VAC. The AC input to
this comes from the Power Distribution Board (FPDE) P53-7,9. The PDB is modified
when the console is configured with all mechanical meters. This modification
consists of jumping pins & and 7, 8 and 9 of P5. MWith this modification, sub-
assemblies P§5-T36 AND PS-50 now share the "C" fuse in the power supply rack.
Bult power enters the console using the "B" Power Supply Harness (FSH). The
internal wiring of the console then connects this to the Mechanical Meter Ribbaon
{MMR} pins 6 and 7,

Phantom power (+48YDL) originates in the P§-50 sub-assembly. From the "1" PSH
{pin #14), the internal wiring of the console brings this bus to the Echo Return
Module (PS5-1), It then goes to the track assign board in the ERM which ties this
to the Rear Maother Ribbon (RMR) pin #1,

Within each Power Supply Harness are buses that terminate in various locations in
the mainframe. See Figure 5I and 5J for a description of what each pin in the
harness represents, along with the point of origin and destination of each bus.
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5.6.4 Fuse Values -

FUSE VALUE (AMPS) FOR
© POWER SUPPLY SUB-ASSEMBLIES

POWER SUPPLY 4 110v  220v
PS-14/16-3 3.0 1.5
P§-50 0.3 .23
PS-5/146/714 2.0 1.0

FUSE VALUES FOR  POWER SUPPLY
CHASSIS ASSEMBLIES - (SPARE)

RACK MODEL# A B c
PSR-35P (T) 3 3 ]
PSR-D 2 24 2%
PER-5D ' 3 2 3%

*For use as spafe
A, B, and C refer to the sub-assemblies in FIBURE 1.

S.7 GROUND STRUCTURE

Within the Series 34, a #B solid copper bar is installed that extends the width
of the mainframe. It is secured to the mainframe via solder lugs that are bolted.
to the main support rail. This bar is referred to as the "Ground Bus" and is the
central ground point of the console.

There are two types of grounds within the power structure of the console. These
are AUDIO (analog) and COMPUTER (digital) ground. Computer ground is distributed
in the mainframe by the ARMS POWER BOARD (APB). This ground originates from the
PS-5/16/1h sub-assembly, and is used only for the components of the ARMS computer
system (Processor and Digitizer boards). Audio ground is the chassis or Ground
Bus ground and originates in the PS-16/16-5 sub-assemblies. The ground bus is
also where the commons of each of the P8-14/146~5 sub-assemblies tie together.
Audio and Computer ground tie to each other at only one point, by connecting pins
14 and 16 of PSH "A" to the Ground Bus.

i ment resse eV s te e oo drrers e s

The microphone harness consists of a group of 2-conductor shielded wires that are
used to interface between the studio and the console. Each of the wires have
their shields tied together and soldered to a terminal strip at the connector
bracket in the left console leg. A wire is connected between the ground bus and
the terminal strip, thereby grounding all of the incoming microphone wires. The
shields on the input module side of the harness are lifted.
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§¢”;;mjngut and Master Modules.

All of the above sub-assemblies tie to the ground bus independently. This is
accomplished by Jjumpers that are soldered directly to the ground bus and plug
into the appropriate connector an the various modules. See the module callout
drawings for the connector "P#",

Grounding of the patchbay is accomplished by a jumper wire that connects between
the ground bus and the upper patch bay card mounting screw. The bottom side of
the patchbay panel is conductive, thereby grounding all of the patch bay modules
that are attached to it.

9.7.4 Meters

The mechanical meters are tied to ground by a wire that is soldered to the ground
bus. This wire connects to the Mechanical Meter Ribbon (MMR) on pin #1 via an
inline connector on the tail pf the ribbon harness. This connector is also used
to supply power to the ribbon.

Hi~resolution meters are tied to ground via a wire that is directly soldered to
the Hi-Res Ribbon (HRR) pin #5. The location of this splice is specified in the
power distrihution chart. There are two wires far this ground, one each for the
for the left load and right lnads.

£)1985 Sound Workshop Professional Audio Products, Inc. [07/23/85] Page 5-~19




| "

(.
ol




NOEE 1Y
TIANMEHD
HILADWOD

P et

s

duel 0!
JoHLT

0

NOEE I H3IHLOW

LNOHA
H3dWOE T e
ANMIOHD

K
AR
oy B N
X h o,
e N
/ )
NZHTHTT
> »
A e A
} S
N 8

NOEE 1Y H3HLOW

dH3d

d INAOW

L dNI

SE3NYRPH J334 H3ALIW —

LNO—TIVY SSINAVH
e SJldds

APE HOLud

-ll.’r; .
%
N Ea
o R

SSANYUH D 1IW

FIG 5B - INPUT MODULE HARNESS CALLOUT




——"

H3dkne
AMMQED
H3IHS
H3LsH OL =——— _J

4OSS300Hd 40

_-m&: _“.I-”_l_l

1

NOEE IY "3HLOW
LNOHS

SEINHRH
H3L3W O3H3LE

SS3IMHUH
HOBEA YL/ AL NS

.,

"~

SEINHYH
WOOH T0dLMOD

FIG SC - CR/STUD MASTER MODULE HARNESS CALLOUT




SSINYUH

SSANMHH HOBEATTEL/3LHS

AOHELNGD H9315K
NOILMOS3d~IH

HAdWND
ANNOHD
™ MNOZE 1Y HIHLOW
LNOYA

T S

CMogdId W3HLOW
HH3d
i

SEANYEH
AETHDL B A OHDE

1NO —11VDO SSINAVH
JdTNdON NdNldd OHOd 7 S3lddS

FIG 5D - ECHO MASTER MODULE HARNESS CALLOUT




‘)
C
L

JHBOd

HINIHD Y31 — A
s ag ! ! M NOEEIH YILIW
% cd L 534~ IH
I — ¢ ) T —
o NOFEIY H3L3W H I L SSANdeH
R T8 INBHOEW L ML 3N
[
T . SSINHMH
3 , { a2 w319

)
|

Jd‘U_v,_,ﬂIUm_E . ZO_._.Dn_Omum_I_I

100 —T1v0 SSINgvA
IINAON ¥3ILIN ¥S SIIHIS

FI6G SE - METER MODULES HARNESS CALLOUT




AIHD JS5-H5d
Jnogy SH 3JWES H32=-2T2d2) d
dNGgy 56 3WHS ddd| o
Joge SH FWHE SBT/9T/5-54 %4
3nody SH JWES 5=-9T97T-5d| ¥

MNOTLA THDE3T

# JONIY3I43Y

193 11d303d S1565H0 "aNOD-31 40-970d2] &

AHHT & U104 T8 110N 971 - SdW99 & 51000 §]  91/591/6-8d]
NCTLd 140530 H 3oN3H3434

ATNO L4S85-HSd -

THD L3034 S1558HY aNOo-B 42-b2d2] 4

| JHR0E NOILNENEL51d aaMod e E

CONTHIMOD dWbT H3L3W 8503 d350 dWbT & o5n 96 3EL-5d [+

(WOLNFH? SdWWS & 51700 ob @5-5d] o

5dWHS O H90d 18 11on 91 5-91,/91-3d] &

3dYS O "viodid 11on 91 5-91,97-8d] ©
NOTLd T4553a # 30343334

(L1d5g

—HSd

FIG 5F - POWER SUPPLY CHASSIS LAYOUTS




e
(i

Q9DAQE HIMO0d 3Ng H31L3W |aHn

Ag+ S AgLF "3AMOd J3LNgNOD LY

AT+ HAMOA WOLNYHA A%l T HJ3M0d JT05NOD | ol
MOLLIMNMA 3719%0

:m: u.l_m.du

A T e

S 3EvYD

R B e R o oY

237
A0SNOD

e —

g

| i 1dGG—H5d | d—ds

, NOISHIA LNdNl OF 28 ¢T

FOVASIINI FTIOSNOD  / H3M

FIG 5G - CONSOLE/POWER INTERFACE (24-40MF)



SOAGE H3MOd §nE 9313n [,

At AEE HJ3M0d 2aLlndioD v,

| AGlF H3mM0d 3 I0SNOD |z,

ABP+ HamOd WOLNvHd  ~@lF  d3m0d 3I0SNOD | by
NOILON 3 ERCLd

S STEVO

—— —
o J1HEY

A . A 1o Vo)
AR O A R AR ) ORI A A AL RO TR WAL DA A RN e T L T T T Y

“,N.....-f..:......”f S, ............a....w/...u.......r..r..w./........a..f.r..,.a..... MR ’/.!w........ AR ._.....fn..!..vu.Jm.../r N, ....:“...”,.. RIS 1t T 0 B B T T e H.;. RN

T o R A R, T A S R

r»p ........ R erirriue e : ...... _ _.._.u_.._ \ m-.n_m ....._u_”._

237
A0 =MNOD

C NOBHIA LNdN] O

OV4H3INI FTOSNOD / H3MOJ

FIG OH - CONSOLE/POWER INTERFACE - SOMF

—



h m, Lv \HJ

J §

— -/
I9g SN NOD | ¥ A1ddNS[ ST
S¥ILAW NOILNTIOS3N-IH - dWH = NOD [V A1ddNS| o
qve_Snd nao v >Hnn,m.mm.
NOEEIN ¥ILIW WIINVHIIWN — NWKW w...mM >mmﬂ « »-mm,m =

: 9= WOD | ¥ AiddnNS| »

NOGEIN ¥3HLOW LNONH4 — dW4 37N or

8—vd AG+ |V X1ddnNs| 6

4 Ced el Ty A

—¥d 1ddl

QZMUMJ o—td AG Y A1ddNS| 9

1-¥d AC T Y A1ddNS| S

2—td AQT+ | ¥ _A1ddNS[ ¥

Y- d WO3 | ¥ AlddNS| €

o ASL+ | ¥ A7ddNS| @

S1DOVEE NI 91vd 35N zEZzﬁwwmﬁ znﬂu_%w ¢zwum_um w
S¥FLIW SIV-IH HLIM qINNDIANOD SI 3IONOD ¥ NIHA (€ : NId

'SAVOT LHOIY ANV 1437 3LVDIANI ¢ ANV ¢ @ v 314v3
3vE snd NOD 18 A lddns | &
'SNOISYIA dve Snd \,mu g A1ddns m
—_ \ = 2

TIW NI 3WYS IHL SNIVWIN LNOTv3 .4, aNY LW, 3743 ﬁmmm mmm xmwT m »-mmgm 3
[ Z—JuH] [A91-1 3/N Bl
SILON CIEEE wwﬂ g A iddns wﬂ
IV _snd WOJ |V A 1ddns | & |

KPR [A91+]1 2/N 8

D _1-8nd AQT+ (8 Alddns | £

IvE snd NOJ [V _AlddNS [ @

dve snd NOD [V AdddNS [ €

J/N 4 [CDZ—g99H] E—dWh AQT—1V AlddNS | ¥

. /N I R AST—|V AlddnNsS | ¢

Z—oIWR IYASE | @ A 1ddNS| @ [CHO—SaH] - 3NN AOT+|V A 1ddNS | @

9—-3WN IAVASE | O AlddNS| ¢ (D TN AT+ AlddNS | ¢
NOILYNILS3a NOILONNA NIDINO zwm NOILVYNILS3d NOI Fuz: B NIDINO zwm_

g 319v3

T 374v2

FIG S| - POWER SUPPLY HARNESS PINNOUT (24-40MF)

AT TIYWS ANV SIWVAIANIYW LNANI O

LNO7193 SSANYYH ATddNS §3M0d




‘SUILIW SF-IH HLIIM T3ANDIINOJ SI ITO0SNOD ¥ N3IHA &

'SIYOT J3LN3D ANV LHOIY ‘1437 3LWOIONI <O ONV QD D

SAIL3IW NOILNTIOS3d-IH - JWH

-NOSEIY ¥3L3W TYIINVHIIW — WKW

NOEEIS d3HLOW INO¥S - W4

ON3D3T

'SLINIVNE NI Viva 3sn

SJL10ON

gV _sna DD [ € A1ddns [ o7 ]

Jva SN 0D [ 8 A1ddNS [ &

37N 7

IvE_sna WOJ [ € A1ddns [ &

3/N i

&h_2-In3 A9T- | € A1ddNS | T

ERCEN U

gV _sna WD) 1T XTddNS 8

D T-3Wd AT+ | & A1ddns | Z
avE_snd ADQ [V _AldddNS | 9

3vE_snd NOD [V _AlddNS | S

[7=9NHT C2)_E—Rk A9l- |V AlddNS|*
[Z=3WHI C1)_E—dWN ASl= |V _Al1ddNS| €
[9=3WHI CH)_c—JNW AST+ |V _AlddNS | 2
[9—WHI C1)_c— WK AST+ | ¥ _Alddns | |
NOI1YNILS3a NOILONNS | NIDINO | &,

v 3714v3

SvE_Snd OO [ € A 1ddns [

JvE_SNA DD |6 AJddnS [ &

T-Cd_Wd3 AQS+[ 3 A1ddNS [ ¥

— §vE_Snd WOD [ _AJddNS | €
FH=5E SI0TE ()) -] AST-[ € Alddns [ &
FE-£2 SI0TS () 2] AST=[ 6 A1ddNS [ 7
TV 01

3vE_snd AOD |V _A1ddns | 6

Z7-E€ SI0TS (D) [-3Ad A9T+[ 8 _A1ddns | 8
7e-62 SIS () 1-dNJ AST+| 8 AlddNS | £
_ 3VE_SNd DD | ¥ _A1ddNS | 9
qvE_Snd WO [V _A1ddNS [ &

221 SITR (J) 2o ] ASI=|V_ATlddNS [ ¥
TT SIS (D) oo ASI=|V_AlddNS [ £
@21 SI0T () [-dWd_ AST+[V_A1ddNS | 2
7T SIOT (D -3l AL+ V_ATddNS [ ©
NOILYNILS3 NOILONNS | NIDINO |,

1 3719v3

FIG 5J - POWER SUPPLY HARNESS PINNOUT (S50MF)

- IWVAANIVW LNdNI 0S

LN TIvY SSANAVH A 1ddNS od3M0d

i e




(Y
-

: : -
Jbd 434 HILSHI MOEEId SN , { = HOLIINNOD
. oL ._.w.u_.._,_.._Mm H3MOd OL
o SHAZIL IS I _u._...w |
.| Are ] LI hw
; T Pd £d- 1
; . s tat
° [ i 31 ] _ Ba g _IJHm.L rll_ D
.u._.u._n_ T H2L1l IMS
JSHHd HLed
LOd 1337 ;
LMo wiwd = LNO — 1 %.mmm_
- = .Il.\-l\l.\\-
H HOLIMS | & NI ®i8g
£ e o I~ = 1 TR
__m_ 103138 _Mmﬂ._ = e
WO
XT 0/1 HI43S
SHodd 3 d37 NS+ @ 14
- W
Bif o B
o T———— X ARGHOL Bd
o o QL
A+ EHIZILIOIT OL—§: NHALIH/aNIS
N9TF SH3ZILIDIQ OL—F vlud

dN—mMOTE HOSS3ID0HE/0EV0E HIMO SWHY

FIG 5K - ARMS POWER/DATA INTERFACE (APB)




HOLIMS d1Q
SNOZdId gng mMFmUOm NOZZIY HILSHW 1od 13n3an FUO Bl ud
) o ) ) o
r \\.. [—N——]
NARRRRRRARRRARR ERRRRRRRRRARRAR RERRRRRRRRARARE! 1 g =
97-1 2E-LT Ep-Le H g i
STIANNEHD New SAMNBHD . S13MNYHD Aae DD 4

, d3Z 1L 1D 1d H

HIZILIDIT |

D B0

HIZI1LITId

™

P90 Y HOLIMS 41d JHE0E H3MOd SkidY

1 y -
MOgdg HUS53004d

=)

FIG SL - ARMS SYSTEM LAYOUT







IC CALL-OUTS
XR2206 CD405
AM INPUT  [7] ~ e n [I}—o et 16 VDD
L J_ SYMMETRY ADJ. ‘
auTPUT Eﬁ P:’;;ﬂ:‘:;ﬂ —15] Yo E—o/o__ﬂ———ﬁl COMMONS OUT/IN (Y)
MULT.OUT |3 SHARER 14 Z1 '} | S OUT/IN (X0
=] ] WAVEFORM AD.J, 3] 14] MmN N X
+wv [4 i3] COMMONS OUT/IN <2 Eﬁ o—ji3 x
5 2] GROUND 20 [ 12 xo
TIMING CAP, 5] 8] GRAUND E &
[6] 1] SYNC DUTRUT INHIBIT  [6] 1] CONTROL X
7 0] BYPASS VEE [7 10] CONTROL Y
TIMING RESISTORS 7] ] [Z] 10]
e+ 9] FSK INPUT vss  [d] | [9] contRoL z
691011 CONTROLS
12,35,12413 SWITTHES IN/DUT
TLO74
LM339 5011 HA4605
utPuT 2 [T ~ 14 ouTeRUT 3 1] -~ i outuT 1 [T ~ 4 OUTRUT 4
outPUT 1 [2] 13] ouTPUT 4 - ~—-ji5] INPUT 1 [2] 13 INPUT -4
+w [3] /, ANEE v E_? ?__E INPUT #1 [3] 2] INPUT +4
INUT -1 [4] ]  INPUT +4 coM [4] 3] com v [4] 1] v
INPUT + [5] é\ /é 10] INPUT -4 CoM (5] 12 com INPUT 42 [5] 0] INPUT +3
INPUT -2 [6] 9] INPUT +3 E}— 1] INPUT ~2  [6] Y:Q;f EE] INPUT -3
INPUT 42 [7] 8] INPUT -3 TF——\ ,/_S:E outPuT 2 [7] : 8] OUTPUT 3
B 5]
353
&‘{5532 LF351 NES534
U —
ouTPUT 1 [1] ~ B8] +v OFFSET NULL [T 8] N/ BALANCE  [L] 3 8] BALANCE / COMP,
INPUT —1 E:I g:,\ 7] OUTRUT 2 INPUT - E——ﬁ_>_l—_i| +V INPUT - E_—L_>—[_E +V
INUT #1 [3 6] INPUT -2 INPUT +  [B}—T ¥ 6] ouTtRuT INeUT + BF—T  F 6] DuTPUT
v [ 5] INPUT +2 -v [4] 5] OFFSET NULL -v [4] 5] comp,

FIG 5M - IC PINNOUT/FUNCTION DETAIL
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6.1 DRAWING CROSS REFERENCE BY DRAWING

Note: Drawings are filed here in this sequence. Module Block Diagrams (##%) are
inserted in Section 3.

b.1.1 Sound Workshop Drawings

Number Description

007-141 Jutput Card, Balanced
007-541 fJutput Card, Balanced
101-108 ARMS Power Board

101~-508 ARMS Power Board

103-122 Voltage Control Card

103-522 Voltage Control Card

104-120 Fower Dist. Board

104-521 Fower Dist. Board, Supply Side
202-100 %% Input/Output Module

202-101 #3% Echo Master and Master Modules
202-120 si I1/0 Input and Equalizer
202-120 s2 1/0 VU Meter

202-120 s3 1/0 Fader Interface

202-120 s4 I/0 Monitor % Aux. Send
202-120 s5 1/0 ACA & Track Output
202-120 sé 1/0 Track Assign

202-120 s7 1/0 Monitor Solo & Flip
202-122 ‘Microphone Preamplifier
202-132 Four-Band Equalizer

202-151 Echo Return Module

202-153 Communications Module PCB
202-154 Switch Module

202-140 Meter, 40-Segment Hi-res. VU
202-521 1/0 Module

202-522 Microphone Preamplifier
202-523 1/0 Aux. Send

202-524 Track-Summing Bus Assign
202-528 Monitor Solo/Flip

202-532 Equalizer, Four-Band

202-531 Echo Master Module
- 202-553 Communications Module
202-554 Switch Module

202-561 Meter, High-Res. Control PCB
202-3462 ~ Meter, High-Res. Display Driver Brd.
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402-581
402-587
412-101
412-501
540-140
540~540
b12-102
612-115
612-502
£12-515
912-151
212-152
912-551

?12-5352-
912-552-

Number

12785
11182
51330
51336
53126
52982
53611
53615

Master Hodule

Voltage-Controlled Amplifier
Hicraophone Metwork
Voltage-Controlled Amplifier

Meter Driver, VU

Meter Driver, Mechanical VU

Patch Bay Card - Tie Line

Patch Bay Card - Channel

Patch Bay Intertace Card - Channel
Patch Bay Interface Card - Tie Line
ARMS Processor (2 sheets)

ARMS. Processor Board

VU Driver with Peak LED

VU Driver with Peak LED

ARMS I1/0 Systenm

ARMS Master Keyboard £12-501-1 Abams PC Boe]

ARMS I/0 Bnard
ARMS Master Keyboard
Master Module Main PC Assembly
Potentiometer Board
Haster Module Main PC Assembly
1 Potentiometer Board with Pan Pot
2 Potentiometer Board with out Pan Pot

Description Module

Over-voltage Frotector Assembly avp-12
Over-voltage Protector Schematic OVP-12

Phantom Power Supply Assembly HB48-0.3
Fhantom Power Supply Schematic HB4B-0.3
Triple output Supply (ARMS) HCAA-60U
Triple OQutput Supply (ARMS) HCAA-60U
Bi-polar Fower Supply Assembly HDD15-5.0
HDD15-5.0

Bi-polar Power Supply Schematic
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W Ref No. - ([

PS-0VFP
PS-0VP
F5-50
P§-50
FE-3/164/16
PS-5/16/16
PS§-16/146-5
FE8-16/146-5
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Description Schematic
ARMS I/0 Systenm 612-192
ARME Master Keyboard 612-115
ARMS Fower Board 101-108
ARMS Power Supply (Fur One) 52982
ARMS Frocessor 412-101
Communications Module FCB 202-153
Echo Master Module 202~-151
Equalizer, Four-Band 202~-132
Input/Output Module '
I/0 ACA & Track Output 202-120 s5
I/0 Aux. Send Pot Assembly
1/0 Fader Interface 202-120 s3
1/0 Input and Egualizer 202-120 st
1/0 Monitor & Aux. Send 202-120 s4
170 Monitor Solo & Flip , 202-120 57
I/0 Track Assign 202-120 s4
1/70 VU Meter 202-120 s2
Master Module ,
Master Module , §12-151
Heter Driver, Mechanical VU 240-140
Meter Driver, With Peak LED 540-160
Meter, High-Res. 40-Segment 202-1&0

Meter, High-Res. Control FCB
Weter, High-Res. Display Driver Board
Microphone Network

Hicrophone Preamplifier 202-122
fJutput Card, Balanced D07-141
Qlver-voltage Protector (Pwr One) 11152

Fatch Bay Card - Tie Line 402-19%94
Patch RBay Card - Channel 402-197

Fatch Bay Interface Card - Channel
Fatch Bay Interface Card - Tie Line

Fotentiometer Board with Fan Pot 712-152
Potentiometer Board w/out Fan Fot 912-152
Power Dist. Board 104-120
Power supply, Bi-polar (Fur One) 534615
Power Supply, Phantom (Pwr fne) ' 51336
Switch Module 202-134
Track-Summing Bus Assign Matrix

Voltage Control Card 103-122
Voltage-Controlled Amplifier 203-183
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812-302
612-515
101-508
93126

412-501
202-533
202-351
202-532
202-521

202-523

202-528
202-5324

202-570
712-551
240-560
340-360

202-341
202-5462
203-501
202-522
007-541
12783

402-581
402-582
912-552-1
912-552-2
104-321
93411
51330
202-554
202-524
103-522
203-583
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202-100 AQYZ,Vf’rRﬁuflqutpu£'Mddule
$202-1017 L ﬂastérﬁﬂddﬁle

Y

no7-1a1"7" " Balanced Output Card

101-108 - .. ARMS Pawer -Board
103-122. - .. Yoltage Control Card
104-120" Power Distribution Board
202-120. 51 .. 1/0 Input -and Equalizer
s2 1/0 VU Meter _
s3 . ...: 1/0 Fader Interface
s4 . - v 1/0 Monitor % Aux. Send
s5 .. 1/0 ACA & Track Dutput
s6 . 1/0 Track Assign
57 I/0 Monitor Solo & Flip
202- 122 " 'Microphone Preamplifier
202-132 Four-Band Equalizer
202-151 . - Echo-Return Module
202-153 . Communications- Module FCB
202-154 . Switch Module™
- 202-1460 : 40-Segment Hi-tes. VU Meter
©203-183 Voltage-Controlled Amplifier
240-160 YU Meter Drive¥r"
”402 196 ‘ Patch Bay Card - Tie Line
4025197+ - ¢ . Patch Bay Card - Channel
ToA12-101 ARMS Processor = . v T
540-160 VU Dpiver-with Peak LED
“612-102 "ARMS -170. System
b12-115 -+ "~ ARMS Master. Keyboard
' 912-151 . .. Magter Module Main PCB
912-152 ,i; "7”Pot Board,

b, 3.3 PoWer S pgly Schematics (Power anL

-11152 D Over voltage Protector

- 51336 Pawer  Supply, Phantom
52982 " Power-Supply, Triple Dutput (ARMS)
53415 'Power Supply, Bi-polar
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6.3.4 Assembly Drawings

007-541
101-508
103-522
104-521
202-521
202-522
202-523
202-524
202-532
202-551
202-553
202-554

202-561
202-562
202-570
203-501
203-583
280-560
402-581
402-582
412-501
540~560

612-502
612-515
912-551
912-552-1
912-552-2

b.3.9 Power Supply Assenm

PC Balanced Output Card

ARMS Power Board

PC Voltage Control Card

Power Distribution Board, PS Side
I/0 Module

Mic Preamplifier

1/0 Aux. Send

24-track Assign

Four-Band Equalizer

Echo Master Module

Communications Module

Switch Module

High-Resolution Control PCB
High-Resolution Display Driver
Master Module

Microphone Network
Voltage-Controlled Amplifier
Mechanical VU Meter Driver

Patch Bay Interface Card - Channel
Fatch Bay Interface Card - Tie Line
ARMS Processor Board

VU Driver with Peak LED

ARMS AID Board

ARMS Master Keyboard

Haster Module

Potentiometer Board with Pan Pot
Potentiometer Board with out Pan Pot

bly Drawings (Power-0One)

12785
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53124
33611

6.3.6 Sound Workshop/Pow

Over-voltage Protector
Power Supply, Phantom
Power Supply, Triple Output (ARMS)
Paower Supply, Bi-polar

er One Cross-Referance Guide

- - Power

Assembly Module
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31330 HB48-0
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Schematic
11132 PS-0OVP
.5 51334 PS§-50
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12 ! R100K { RESISTOR-1/4 5% 100K i CF25 :
b1 ! R&BOK ! RESISTOR-1/4 5% 680K i CF25 !
. i RINM ! RESISTOR-1/4 3% 1M ! CF25 i
i1 { 50C14 { GOCKET-IC 14 PIN ! WLLS B02-14-1442 |
P2 ! SW401 ! SWITCH-2P/18TA MOM { F2UDA-51213 i
12 ! B8T1653 i STANDOFF-SWAGE 4-40X1/8 | 1653-2 ‘
| I TO14 ! TRANSISTODR-NPN 1 AMP i ITX450 '
{2 1 175 | TRANSISTOR-N CHAN FET 4 TI18-75 !
P2 i TS51A i TRANSISTOR-PNP 1 AMP i ITX550 i
i PCA | C103-522 ! ! '
t GCH | DOO3-~-122 | d i
! ART | ARTO013-222 ! ! '

Pu—y
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SOUND WORKSHDOP SERIES

PEREE S S S SRS S/m_F SRS ESES ST REN I RS I DT I S I IS ST e

ke Cod et e B R e bt jea bk e b s

(AN I ¥ I = S N S B a2 B B N T SN R S R ST W)

FL202-5207

PL202-521
PL202-322

PL202-3227

PL202-5323
PL202-524
PLZ02-532

-CK111

CkBY

CKGY

CKR

CK5BK
CNO&-67
DT202-425
K3C-4
KPBK
K811t
NH7MM
NHBMM
NHFMN

Nk4

PO14F
PO3BPC
FO3OF
FL1/4
S5F4B1/4
S5P4BL1/4
WAF7MM
WAL 4
WAL7MM
WAL BMM
WAL IMM
WCG1.38
WCBK2.25
K§151-4
PC202-429
WEBU3. 35
WCon3.5
D702-520
PL203-501
PL202-528
WCY1.38
WCG4.5

202-5201]

534 IM TEST TEST
J41H IPC
J41IH MP

530/34 MIC PRE TEST MP-T

341M IAUX
341HM TKAS
JEB-4B ER

COVER-KNOB 11MM BRAY
CAFP-KNOB 15MM BLU W/LINE
CAP-KNOB 15MM GRY W/LINE
CAF-KNOB 15MM RED W/LINE
COVER-KNDOB 11MM BLACK
CONN-6 FIN (M)} LONBE S8.
DETAIL-534 247K PANEL
KNOB-MEDIUM CONC. BLACK
KNOB-15MM X &MM  PUSH ON
KNOE-11MM BRAY (SELCD)
NUT-HEX 5/W ALPS POTS
NUT-HEX S5/W ALPS FOTS
NUT-HEX S/W ALPS POTS
NUT-KEF 4-40

POT-16MM 10KA W/FLAT SH
POT~20KBX2 DETENT
POT-16MM 10KRD W/FLAT SH
PLUG-HOLE t/4"
SCREW-FLHD BLK 4-40x1/4
SCREW-PNHD BLK 4-40x1/4

WASHER-LK INT TH #4
WASHER-LOCK S/W ALPS POT
WASHER-LOCK S/W ALPS FOT
WASHER-LOCK S5/W ALPS POT
WIRE-CUT GREEN 1.38"
WIRE-CUT BLACK 2,25"
KNDB-15MM BLACK (&MM SH)
PCB-534 POT BOARD
WIRE-CUT BLUE 3.50"
WIRE-CUT ORANGE 3.30"

34MP MPMN
S4IM FFPC
WIRE-CUT YELLOW 1.38"
WIRE-CUT GREEN 4.30"

24 FPARTS LIST

__________________ +

Fart Number

!
!
i
1
!
i
f
¢
1
|
1
]
1
l
i
i
1
]
+

FCA-1/0 SER 34

PCA-MIC PRE

ALX SEND PCA
PCA-24 TK ASS
PCA 4 BAND ER
Cii!l GRAY
C151-BLUE
C131-GRAY
£151-RED

C1it BLACK
3100-1-106-34

IGN

D202~-423 rev C

KaC-6&
DC150-006 BLA
8111-125

7HM

BHMM

9HM

Revised 07/02
rev of 12/07/
Revised 07/02
2603

100D-STL-CR R
STL-CROSS REC

7HH

BMM

UM

#22 TOP COAT
#22 TOP COAT
5150-004
A202-429

#22 TOP COAT
#22 TOP COAT

MIC NETWORK
FLIP BOARD
#22 TOP COAT
#22 TOP COAT

CK

/81
81
/81

ECS
ESS

PveC
FVE

PVE
rvE
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T4IM — PCA-MAIN I/70 BOARD
CFL#: 202-5211
e o e o e e e +
! 8ty | Reference # iDescription { Part Number {
dmm——— o o e e e e o e +
Pl | PC9D2-421 ! PC BOARD~I1/0 MODULE i B?02-421 REV H i
i1 ! B3D3GY ! BUTTON-GRAY B303 i J5230303501

1 i B3I0SHW ! BUTTON-WHITE B305 1 19230502502

9 | BFMGY ! BUTTON-FM GRAY ! FM-GRAY/TAM-GRAY |

2 i C.0468U \ CAP-MYLAR RAD .0&4BUF ! B32510,048/5/100 |

1 i C.47U ! CAP-MYLAR RAD .47UF ! B32511.47/5/100 |

2 i C10-25A i CAP-ELECT AX 1OUF/25V i CET25-0010

3 i C10-25R ! CAP-ELECT RAD 10UF/23V i CEM25-0010

) i C100-16 ! CAP-ELECT RAD 100UF/14V | KSHMM 100-14 :

1 i C100P ! CAP-CER DISC 100PF ! 90V 8L 10% '

1 { C1OF ! CAP-CER DISC 1OPF I 50V N750 10%

3 i C18P i CAP-CER DISC 18PF i 90V N750 104 :

2 i £22-16 ! CAP-ELECT AX 22UF/16V i CET14-0022 :

1 i C33-4 ! CAP-ELECT RAD 33UF-&V i CEMD&-0033

2 y C33F i\ CAP-CER DISC 33FF I S0V N730 10% !

+3 1 CN&S ! CONN-ST LOCK 24 PIN .156 ! MLBR136-24 H

1441 CN75 ! CONN-AN LOCK 24 PIN .154 | MLAS156-24

2 i CNO6-52 ! CONN-& PIN (F) VERT/TOP ! 3000-006-2101

1 ¢ CN&4 ! CONN-STR RND 24 PIN .134 | MFSR136-24 :

2 1 Daool \ DIODE~1N4002 i 1N4002 !
v 2 ! D4148 { DIODE-1N4148 i 1N4148 i
t 1L HN=BTD . .. { SBPEC-HYBRID NETWORK, BTO i Rev A !
e I339 ! IC-QUAD COMPARATOR ..~ ! LM339N, H
12 I35 ! IC-0P AMP, BI-FET, SINGL | LE3SIN- (NAT.)
o1 - 1 14338 ¢t I1C-4558. : , , 1 "RCASSBNB: . H
4.2 7 415332 ! DUAL LOW NOISE OP-AMP = 1 NESS32AP+ ‘
13 1 15534 i I6=5334 - = . A 1 NES334ND !
| ! JUS0B ! JUMPER WIRE-BARE #22 .50 ! J0.50X.23 B 22 H
LD} i JuUS0T ! JUMPER WIRE-TEFL #22 .50 | J0.50X.23 T 22 1
. ! LEDB-L ! LED T1-3/4 GREEN i BA5436 !
HE | ! LEDR-L { LED T1-3/4 RED { SAS43R d
i 2, 1 LEDY-L i LED T1-3/4 YELLOW ! SAS543Y 1
V2 i PTL ! POT-TRIM 50K LINEAR { X201-R503-B i
i1 1 PT2 ! POT-TRIM 50K LODG { CYagas l
| i R100 ! RESISTOR-1/4 5% 100 i CF235 i
i 2 ! R100K ! REBISTOR-1/4 5% 100K i CF25 i
i3 ! R10K ! RESBISTOR-1/4 5% 10K i CF25 i
1 ! R12K ! RESISTOR-1/4 5% 12K { CF25 ‘
i 4 ! RIK ! RESISTOR-1/4 5% 1K i CF28§ i
P2 i R2.2K ! RESISTOR-1/4 5% 2.2K ! CF25 '
14 i R20K ! RESISTOR-1/4 5% 20K i CF23 i
H i R22K ! REGISTOR-1/4 5% 22K i CF25 H
t 8 i R27 | RESISTOR-1/4 S% 27 i CF25 i
V2 { R3.3K ! RESISTOR-1/4 5% 3.3K i CF25 i
i 2 i R3.9K ! RESISTOR~-1/4 3% 3.9K i CF25 !
S | ! R30K ! RESISTOR-1/4 5% 30K i CF25
i 2 ! R330 ! RESISTOR-1/4 5% 330 i CF25 i

)

)




SOUND WORKSHOFP SERIES 4 FARTS LIST
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F4IM — FCA-MAIN I-/0 BOARD

CPL#: 2Z202-~-3211

R R e L LR PP b R L LT +
! Bty | Reference # iDescription { Part Number :
o o e e e e e +
I ! R2390 ! REBISTOR-~1/4 5% 390 i CF25 H
| i R47 i+ RESISTOR-1/4 3% 47 i CF25 !
P2 ! R470 i RESISTOR-1/4 5% 470 i CF2%5 ]
1 20 ] R47K { REGISTOR-1/4 3% 47K { CF23 H
i 2 | R3.1K i RESISTOR-1/4 5% 5.1K ! ]
112 | RG.8K ! RESISTOR-1/4 5% &6.8K { CF25 i
Pl ! R&BK i RESISTOR-1/4 5% 4BK ! CF23 ]
L i RB20 i RESISTOR-1/4 3% B20 i CF25 H
i 8 i 56co8 ! BODCKET-IC 8 PIN { WLLS B02-00B1642 |
Pl ! S0C14 i SOCKET-IC 14 PIN { WLLS B802-14-1642 |
H | GW402 ! BWITCH-2P/18TA ALT ACY i MPB215-A (FZUEE) |
P2 ! SW407 { SWITCH-4P ALT ACTION i MPB415-A (F4UEE) |
il i TO1A ¢ TRANSISTOR-NPN 1 AMP P ITX450 !
i3 ! T51A { TRANSISTOR-PNF 1 AMP i ITX350 1
i1 i WCG1.38 ! WIRE-CUT GREEN 1.38" t #22 TOP COAT PVC |
1 ! WCV2.25 ! WIRE-CUT VIOLET 2.25" i #22 TOP COAT PVC |
i1 i WCB3.3 ! WIRE-CUT GREEN 3.50" ! #22 TOP COAT PVC |
i PCA | D202-521 ' i i
- o ———— ettt T et e L T P +



SOUND WORKSHOF SERIES T4 FARTS LIST

T4IM — FPCA—MIC FRE

LFPL#E: 2Z202-5221

g o o e e
! Bty | Reference # iDescription

o For e E L T PP
i 1664t PC202-422 i PC BD-SERIES 34 MIC FRE
i3 i BFMBY { BUTTON-FM GBRAY

i 2 { C.o047U ! CARP-MYLAR RAD .0047UF
P2 i C10-28R ! CAP-ELECT RAD 10QUF/23V
{2 ! C1O00F i CAP-CER DISC 10DPF

P2 i C10P { CAP-CER DISC 10PF

Pl i C150P i CAP-CER DISC 150PF

Pl { C33-6 i CAP-ELECT RAD 3I3UF-&V
P2 i C47-30 { CAP-ELECT RAD 47UF/30V
S ! C470-4 ! CAP ELECT RAD 470UF/6.3V
! i CNO6-47 {. CONN-6 PIN (M} LONG 58,

i «3331 CN12-66 i CONN-12 PIN (M) RT ANGLE
P2 i D4148 ! DIDDE~-1N4148

V4 { D3235 ! DIODE-ZENER 6.8V/5%/.44
P2 i FBi i FERRITE BEAD

i1 i HN-PAD ! SPEC-HYBRID NET, 20DB PD
V10 155340 i IC-85834 S

HE| i PTS ' ! POT-TRIM 10MM 350K 20%
- i R10D i RESISTOR-1/4 5% 100.

i1 i R2.2K ! RESISTOR-1/4 5% 2.2K

HE! i R4T7K ! RESISTOR-1/4 3% 47K

HE ! { §ocos ! BOCKET-IC 8 PIN

P2 i 8T1653 i STANDOFF-SWAGE 4-40X1/8
i3 ! 5W402 ! BWITCH-2P/15TA ALT ACT
P2 { T51A { TRANSISTOR-FPNF 1 AMP

i BCH | A202-122 d '

! PCA | AZ202-522 i

14 i R10OKY ! RES-MTL FLM 1/8 1% 10K
o o e i T et L e T

+ - 4

G e e mm ae me mw e me mE e s me e mm e e = e e e S e SR e S e e

Part Number i
__________________ +
! A202-422 Rev A
FM-GRAY/TAM-GRAY |
CP100K0047 {
CEM23-0010 i
30V 8L 10% {
30V N7350 10% !
30V 8L 10% {
CEM0&-0033 :
KSMM 47-30 H
CEMO0&6-0470 t
3100-1-1046-36 |
3100-3-112-17 i
1N4148 i
ING235B !
2643000101 ‘
]

NESS3AN". i
PTC-10V 50K i
CF23 i
CF23 {
CF25 '
WLLS 802-0081642 |
1633-2 !
MPB21S-A (F2UEE) !
1TX530 g
]

1




SOUND WORKSHOFP SERIES 34 FARTS LIST
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F4IM — FCA—AUX SEND BOARD

CFL#: 2Z02-5231

fm———- T o e e R Lt LT +
i Bty | Reference # iDescription i Part Number H
R e ettt T o e R P +
S i PC202-423 { PC BD 834 I/0 AUX BEND ¢ A202-423 Rev B |
Pt { JU40B | JUMPER WIRE-BARE #24 .40 | J0,.40X.25 B 24 H
S VJUsX1.735 i JUMPER-S524 AUX 1/0 i JUAXL. 73 '
2 i PO33PC i POT-DUAL CONC 100K AUD i DM1OR100OKAX2 H
| i POZ4FC ! POT-3 SECT JOKA/2X100KEB | FMAORSOKALOQOKBXZ |
i 2 ! R33K ! RESISTOR-1/4 3% 33K i CF25 H
Pl i WCBKZ2,25 { WIRE-CUT BLACK 2.25" i #22 TOF COAT PVC ¢
P 3 1 WECGB2.23 i WIRE-CUT GREEN 2.25" i #22 TOP COAT PVC
i 2 ! WCV2.25 ¢ WIRE-CUT VIOLET 2.25" i #22 TOP COAT PVC |
. PCA | A202-523 i H i
pm———— e ittt e e +



SOUND WORKSHOP SERIES

34 PARTS LIST

v e . maas mmas s e oWt e et i e Mt RS Al fe o Asie St M e Sty i e seem b e Mt et e meee e wmme stm

LEDY
PC202-428
R22K
R3.9K
R330
w402
5Wa0%
TOLA
TWS
W5-1
WCBUZ.3
WCBK4.5
WCOS
WCY3
571653

P e mm o e e e e e e e e men m e = e e e e e

: 202-5281

BUTTON-FM GRAY
BUTTON-FM WHITE
JUMPER-9 COND SR30 SVLCA
LED Ti1-RED

LED Ti-YELLOW

FCB-534 FLIP BOARD
RESISTOR~1/4 5% 22K
RESISTOR-1/4 5% 3.9
REGISTOR-1/4 5% 330
SWITCH-2P/18TA ALT ACT
SWITCH-6FDT ALT ACT
TRANSISTOR-NFN 1 ANWP
TIE WRAP-4" LONG
WIRE-GHLD 1 COND FOIL
WIRE-CUT BLUE 3.350"
WIRE~CUT BLACK 4.50"
WIRE-CUT DRANGE 5.00"
WIRE-CUT YELLOW 5"
STANDDFF-SWAGE 4-40X1/8

F e = m e e = aw m o m= e = . e me o= e me e

FM~GRAY/TAM-GRAY
FM-WHITE/TAM-UWHT
Juexz

REC209A

REC409A

f202~428 REV C
CF23

CF23

CF25

MPB215-A (F2UEE)
MPB&15-A (FGLUEE)
ITX430

TiBR (08-432)
1X22-7/30 ,
#22 TOP COAT PVC
MW22 SOLID TC
#22 TOP COAT PVC
#22 T0P COAT PVL
1653-2

———————————————— +

)




SOUND WORKSHOF

SERIES %4 PARTS LIST

M — FCaAa—4 BAKMD EQ

#: 202-5321

ittt LS o e ——————_——
{ Reference # iDescription
e e e
i BFMGBY { BUTTON-FM GRAY

i C.o0224 t CAP-MYLAR RAD .0022UF

i C.0033U { CAF~-MYLAR RAD .00Z3UF

v CL0tY { CAP-MYLAR RAD .OlUF

i C.0470 i CAP-MYLAR RAD .047UF

P c.221 i CAP-MYLAR RAD .22UF

i £33-6 ! CAP-ELECT RAD 33UF-6Y

{ C33pP { CAP-CER DISC 33PF

i CB2opP { CAP-CER DISC B20PF

! CNO&-52 i CONN-6 PIN (F) VERT/TOP
11074 t OP AMP-QUAD BI-FET
01351 { 1C-0P AMP, BI_FET, SINGL
| POSBFC ! POT-CONC, 2x100KC & 20KB
i PC202-432 { FC BD-530 4BAND EB

{ R1ZK ! RESISTOR-1/4 8% 12K

i R4,7K ! RESISTOR-1/4 5% 4.7K

i R47K i RESISTOR~-1/4 3% 47K

{ RS.6K ! RESISTOR-1/4 5% 5.4k

! RS4-10K ! RESISTOR-SIF 4X10K 2%

i RE4-20K { RESISTOR-SIP 4X20K 2%

t R54-47K { RESISTOR-S5IP 4X47k 2%

! 50C08 { SOCKET-IC 8 PIN

{ 50C14 ! SOCKET-IC 14 PIN

i BW402 ! SWITCH-2P/19TA ALT ACT

t C202-132 ]

i C202-532 ]

fmm e ——————— e

G e e e me m e me mm S e e e mR e A e S e S e S e e e e e

-+

+ -

__________________ +
‘Part Number H
__________________ +
FM-GRAY/TAM-GRAY
CPL1OOK0O022
LODZZUF/10%/100
LOLUF/10%/7100V
CP10OK0470
B32511.22/5/100
CEM0&-0033

50V N750 10%

50V Y5F 10%
3000-006-2101
TLO74CN
LF3SIN (NAT.) 7
Rev B 02/14/83
B202-432 Rev B
CF25

CF25

CF25

CF25

WLLE B02-0081642
WLLE B02-14-1642
MPB21i5-A (F2UEE)
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34 FARTS LIST

Fart Number

__________________ +

PCA-534 ECHO RET
PCA-24 TK ASSIGN
D202-450 rev B
£151-BLUE
C151-GRAY

DC150-006 BLACK
kK5A-6

7MH

Revised 07/02/81
Revised 07/02/81
100D-5TL-CR RECS

7MH
#22
#22

22

TOF COAT PVC
TOF COAT PVC
TOP COAT PVC

SOUND WDRKEKSHOF SERIES
FTA4ERM —~ MAIN ASSEMBLY
LFL#E:z: 202-5501

e o oo L R skttt R L o e e o e e e
i Gty | Reference § iDescriptian

Fommm e R L B T e e e e e e
D | PL20G2-551 { 34ERM ERFC
! } PL202-352 i 34ERM ERTE
L ! DT202-450 i DETAIL-ECHD PANEL, 534
Vo2 ! CKBU ! CAP-KNOB 13MM BLU W/LINE
i 4 i CKBY { CAP-KNOB 15MM BRY W/LINE
) i Jd803 ! JUMPER, STRIP 3 POSITION
) i KPBK ! KNOB-15MM X &MM PUSH ON
i1 i K3A-4 i ENOB-MEDIUM (BLACK) 6&MM
S { MICGRILL i

V7 i NH7MHM i NUT-HEX S/W ALFS POTS

) i NK4 ! NUT-KEF 4-40

!4 i POL14F | POT-16HM 10KA W/FLAT SH
V2 { POL&F i POT-16MM 10OKB W/FLT DNT

HE | SF4B1/4 { SCREW-FLHD BLK 4-40x1/4
118 | WAF7MHM i

i 7 i WAL7MM ! WASHER-LOCK S5/W ALPS POT
HES ! i WCBKZ2.25 ! WIRE-CUT BLACK 2.23"

H i WCB2.25 { WIRE-CUT GREEN 2.25"

Pl i WCVZ.25 ! WIRE-CUT VIOLEY 2.25"

P i FOL1&6(OLD) ]

fm e e b —————————————

-




)

SOUND WORKSHOFP SERIES 34 FPARTS LIST

B S -~ 3 ]

Z4ERM — PCA—-ECHO RETURN
CPL#: 202-551 1

s e e e N e it e T +
i Bty | Reference # iDescription ! Part Number
o L L R T e e e i iaiatainte +
S| 1 PC202-451 i PC-830 AUX MODULE i D202-431 Rev B
¢ 13 1 B30SGY ! BUTTON-BRAY B303 ! 45230503501

i 4 ! BIOSW ¢ BUTTON-WHITE B303 ! J5230502502

P ¢ .oty i CAP-MYLAR RAD .01UF LOLUF/10%/ 100V
S i C.474 i CAF-MYLAR RAD .47UF ¢ B3I2511.47/5/100
HES { C10-23R i CAP-ELECT RAD 10UF/25V { CEM25-0010

P2 i C100-14 ¢ CAP-ELECT RAD 100UF/14V | KSMM 100-t4

V2 i C1O0P i CAP-CER DISC 100PF i 50V 8L 10Y%

i 12 1 C10P i CAP-CER DISC 10PF i 90V N730 104

v 12 1 C33-6 { CAP-ELECY RAD 33UF-6V 1 CEMO&-0033

! ! C47P : CAP-CER DIBLC 47°FF i S0V N730 10%
S ¢ CNOZ-635 « CONN-2 PIN (M) LOCKING ! 3100-B-202-01
! i CNO4-43 ¢ CONN-4 PIN (M) LOCKING i HLBR1546-4

P i CNO7-43 ! CONN-7 PIN (M) LOCKING ! HLBR1564-7

I i CN12-64 ! CONN-12 PIN (M) BTRAIGHT | 3100-1-212-01

i 1.1661 CN12-66 i CONN-12 PIN (M) RT ANGLE | 3100-3-112-17
i1 i CN26-25 { CONN-26 PIN (F} PC i SAE CR2505-26BST
i 2 i D400} ! DIODE-1N4002 i IN4OO2

2 i D4148 ! DIODE-1N4148 | IN4t48

I i D5245 { DIODE-ZENER 1N5245B i IN5245B

oy 13390 i 1C-BUAD COMPARATOR VOLMEI3ION

a1 i 14558 i 1€-4558 ! RCAS58NB

1.7 1 15332 { DUAL LOW NOISE OP AMP ! NESS532AP

. i ILR7BOS ! 1C-5V REG. %5 TOLERANCE | uA78LOSACLP
[ i JU40B i\ JUMPER WIRE-BARE #24 .40 | J0.40X.25 B 24
i3 ! LEDG-L i LED T1-3/4 GREEN i 5A54386

i1 ! LEDR { LED Ti-RED ! BEC209A

D! i LEDR-L ! LED T1-3/4 RED ! SAS43R

i3 i LEDY-L i+ LED T1-3/4 YELLOW i BA543Y

L i MIC i MICROPHONE-NIPPON i EM-10LB

| i PT1 { POT-TRIM 50K LINEAR i X201-R503-B

P2 i R10OQ ! RESISTOR-1/4 5% 100 t CF28

i3 ¢ RL1OK : RESISTOR-1/4 5% 10K i CF25

S| ! RIK i RESISTOR-1/4 5% 1K i CF25

13 | R20K i REGISTOR-1/4 3% 20K i CF25

i3 i R22K i RESISTOR-1/4 5% 22K ! CF235

12 ! R27 i RESISTOR-1/4 5% 27 { CF23

P2 ! R27K ¢ RESISTOR-1/4 3% 27K i CF25

V3 i R3.3K ! RESISTOR-1/4 3% 3.3K i CF25

| ! R3.9K ! RESISTOR-1/4 3% 3.9K i CF23

v 2 ! R330 { RESISTOR~1/4 3% 330 i CF25

1l ! R390 ! RESISTOR-1/4 3% 390 i CF25

HE ! R470 { RESISTOR-1/4 3% 470 i CF25

14 ! R47K | RESISTOR-1/4 5% 47K i CF25

P2 ! RS.1K ! RESISTDR-1/4 57 5.1K i

14 ! R6H.BK { RESISTOR-1/4 3% 4.BK i CF23

i1 i RB20 i RESISTOR-1/4 5% 820 1 CF25



SOUND WORKSHOF SERIES 34 FPARTS LIST
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T4ERM — FCA—-ECHO RETURDN
CLFPFL#: 202-5511

N S L L e R L e e L L LR o e +
{ Bty | Reference # iDescription t Part Number

e D e e S el L L P e L L e o +
H i RB2K | RESISTOR-1/4 9% B2K i CF25

P 2 ! RE4-10K ! RESISTOR-SIP 4X10K 2% :

1 13 | RB4-47K { RESISTOR-SIP 4X47k 2% |

1 8 { 80Co8 ! SOCKET-IC 8 PIN i WLLE 802-00B1442
i1 i 50C14 ! SOCKET-IC 14 PIN ! WLLS B802-14-1642
P9 ! SW402 { BWITCH-2P/158TA ALT ACT i MPB215-A (F2UEE)
i ! 5Wa03 ! SWITCH-2P/48TA INTLKD ! 2KBCOA0NO01037

e i GW407 { SNITCH-4F ALT ACTION | MPBA15-A (FAUEE)
13 i TS1A { TRANSISTOR-PNP 1 AMF i ITX350

i SCH | D202-151 : ;

{ PCA | D202-551 ! :

S et et s T atatata et +




SOUND WORKSHOF SEXRIES 34 PARTS . LIST

F4ERM — FCA-24 TRE ASSIGN

CFL#:= 202-5521

fmm e For e e T +
i Bty @ Feference # iDescription i Fart Number !
E itk e e - o e Frm - ndadatekedeal Aot +
D v PC202-42Z0 i FCB-SW BD, 24 TK ABSN i A202-420 - -Rev D |
N I FC202-421 i FCB-RES BD, 24 TE ASSN i R202-421 Rev B |
i 12 1 B34 { BUTTON-834 ] ! B34 : H
S i HDR26L i HEADER-26 PIN LONG TAIL | SAE CHD&924-W3S |
.8 1 HDRAO i HERDER-40 FPIN i SAE CHDAT760WLS i
N i Ju40B i JUWPER WIRE-BARE #24 .40 ! J0,40X.235 B 24 i
124 1 RATK i RESISTOR-1/4 3% 47K i CF25 '
i3 ! BP4B1/4 i BCREW-PNHD BLE 4-40x1/4 | STL-CROSS RECESS |
S i BPA334B i WASHER,FIBRE .0&62 THK | 3368 d
b3 i 8T4-1/2 | STANDDOF-1/4HX 4-40X1/2 | 1430C i
12 1 SWattl 1 SWITCH-2 FOLE LATCHING i BPHL21A :
i3 i WALA i WABHER-LK INT TH #4 ' ]
i BCH | AR202-124 ] ! H
i PCA t A202-524 : H 1
S et o e +



SOUND

WDORKSHOF SERIES

4 PARTS LIST

e e N SR T S S ST A SN I DN I C SIS EmEm I TS EE S

L

4CRM -—

N&M-bnuv-—n-.:.M.-.u].---N.—sr—-:;q.-—n-mn—.—--.-o-.—.—'p-)s-rum»-»-:‘.,Q-hmr'an-«m-—--.-‘m.pr-g.—

- e m o e - W - = Gn W Mo ma e i e e e e ma me e S - - == AR e mw - s e = m — m = me e e

PCT02-433
BFGBEY
BFHGY
BR612
C.0047U
C.o01y
C.033U
C.0470
C.471
Ct-50
£10-25K
Ci00-16
C22-16
C33-4
C470~6
cazor
CNO9-52
Da148
12206
1351
1394.
14741
150114
-LEDR
LEDY
LEDY-L
PO14F
POL14LPC
FO29F
FT1

PT2

PT3

R1O
R100
R100K
R10K
R15K
R2. 2K
R220
R22K
R330
R39K
R&.7K
R47
R470
RA7K
RS5. 1K

e e i e - - - —— e e = w e mia - h e e = - = =i e = e mm me e —w e e e e e e = e i mem e = me —n e e e

BUTTON-GRA
BUTTOM-FHM

BRACKET-KEYSTONE # o612
RAD .0047UF

CAP-MYLAR
CAP-MYLAR
CAP-MYLAR
CAF-MYLAR
CAP-MYLAR
CAP-ELECT
CAP-ELECT
CAP-ELECT
CAF-ELECT
CAP-ELECT
CAP ELECT
CAP-CER DI

CONN-9 FIN (F) RT ANGLE

DIODE-1N4}
16~22064
IC-0OP AMP,
IC-356.-
I1C-4741
I€-5011
LED Ti-RED

Description

FC BD-COMM MOD SERIES 30

Y F&
BRAY

RAD .OLUF
RAD .033UF
RAD .047UF
RAD .47UF
AX 1UF/50V

RAD 10UF/23V
RAD 100UF/16V
AX 22UF/16V
RAD 33UF-6&V
RAD 470UF/ 4.3V

SC 470PF

48

BI FET, SINGL

LED Ti-YELLOW

'LED T1-3/4
POT-16MM 10KA W/FLAT SH

POT-10K AU

POT-16MM 2x200KC W/FL SH

FOT-TRIM 5

YELLOW

DIG LPC

Ok LINEAR

POT-TRIN 90K LOG

POT-TRIN 1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1
RESISTOR-1

ST 500

/2 G4 10
/4 3% 100
/4 51 100K
/4 5% 10K
/4 4 13K
/4 5% 2.2K
/4 3% 220
/4 3% 22K
/4 5% 330
/4 3% 39K
/4 5% 4.7K
/4 5% 47
/4 5% 470
/4 5% 47K
/4 3% 5.1K

e e s e e e - = - mm . - —_— e m— Se e e = e - WS m—a . e am w ;- = e e mm e e w0 e e e e e

PCA—-COMMUNICATIONS BOARD
202-553

Part Numbe

Co02-4534A
FG-BRAY/TA
FM-BRAY/TA
612
CP100K0047

LOLUF/10%/.

LO33UF/10%
CP100K0470
B32511.47/
LUF/50V/4X
CEM25-0010
KEMM 100-1
CET16-0022
CEMO&-0033
CEMOL~-0470
S0V 8L 10%
09-52-3091
1N4148

“XR2204
LF3SIN- (NA

LF356N-
HA3-4741-5
IHSD11ICPE
BEC209A
QEC409A
SA543Y ,
Revised 07
POL14LPC
Revised 07
¥201-R503-
CY4B44
J006-W-1-3
CF50

CF23

CF25

CF25

CF25

CF25

CF25

CF235

CF25

CF235

CF25

CF23

CF25

CF25

r

G~GRAY
M-GRAY

100V
7100V

57100

b

2D
3

f02/81

/02/81
B

01

__________________ +

__________________ +

™




WORKSHOF EiEIH:I ES 34 FARTS LIST

eSS EEESSSESESEES S NSNS I I S ST I D o oI

RFA1/8
50048
S0Ci4
50C16
S5Waont
SW402
TO1A
T271
TS51A
WCG2. 23
WCE3.5
WCo3.5
WCE4.35
WCoa.5
WCR4.5
£902-533
DRO2-153

—-5531

- o e v e D - o - o . o A - —

RIVET-FPOF 1/BX1/8 ALUM
SOCKET-IC 8 PIN
SOCKET-IC 14 PIN
SOCKET-IC 1A FIN
BWITCH-2P/15TA MOM
SWITCH-2P/18TA ALT ACT
TRANSISTOR-NPN 1 AMF
TRANSISTOR-P CHAN FET
TRANSISTOR-PNP 1 AMP
WIRE-CUT GREEN 2.25"
WIRE~CUT GREEN 3.30"
WIRE-CUT ORANGE 3.50"
WIRE-CUT GREEN 4.50°"
WIRE~CUT ORANGE 4.30"
WIRE-CUT RED 4.50"

- e - S G e e . . . - -

F oo mm em e mm mm i e e e e e e = o = e e

EA42

WLLS 802-00816432
WLLS B02-14-1442
WLLS 802-0161642

F2U0A-51213

MPB218-A (F2UEE)

ITX4350

SILICONIX d271

ITX550
#22 TOP COAT

#22 TOP COAT

#22 TOP COAT
#22 TOP COAT
#22 TOP COATY
#22 TOP COAT

FYL
FVC
FYL
VL
PVC
AN



SOUND WORKSHOF 5ERIES.34 FPARTS LIST:
I4CRM — FCA-SWITCH BOARD
CFPL.#: 202-~-3554 1
o oo ——— e e e e e e For 4
! fitv | Reference # iDescription t Part NMumber:
fmm——— o ——————— e e o e e e e e +
Pl ! PCT02-454 ! PC BD-SWITCH MDD SER 30 1 D902-454A
' 12 1 B305GY ! BUTTON-GRAY B30% . i J5230503501
S ! B3IDSW | BUTTON-WHITE B30S . - 1 d5230502302
S i BR&1Z ! BRACKET-KEYSTONE 4 612 i 612
13 i C.0474 i CAP-MYLAR RAD .047UF - i CPIONKOATO
V2 i C.068U ! CAF-MYLAR RAD :0&BUF = ! B32510.068/5/100
S| i C.47U ! CAP-MYLAR RAD . 47UF i B32511.47/3/100
i 4 i C10-25R ! CAP-ELECT RAD 10UF/25V i CEM23-0010
3 i CioPp ! CAF-CER DISC 10PF : ! 50V N730 16%
- i C22-14 i CAP-ELECT AX. 22UF/16V i CET14~0022
| i CNO4-65 ! CONN-2 BPIN (M} LOCKING i HLSRiS56-4
Vot ! CNO7-75 Y CONN-7 PIN. (M) ANG. LOEK 1} HLAB1S6-7
V2 i CNO9-32 ! CONN-9 PIN. (F) RT ANGLE 1 09-52-3091
S | ! CN12-52 ! CONN-12 PIN (F) RT ANGLE | 09-32-3121
V& ! D4148 i DIODE-1N4148 1 IN4148B
oy b 13390 { IC~BUAD COMPARATOR TOLM33ON. . 0
1 | 14558 ! IC-4558 ‘ i RCASSBNB:
1 ! 14405 -1 IC-QUAD OF ANWF - HAY~44605-3 3
2. 1 15011 I IC-5011 i IHSO011CPE
3 i JusoT ! JUMPER WIRE~TEFL #22 .50 | J0.50X.25 T 22
3 i LEDG-L i LED Ti~3/4 GREEN ! GAS436
1 ! LEDR ! LED T1-RED i BECZ209A
1 ! LEDR-L i LED Ti-3/4 RED i SADS43R
1 i LEDY-L LED T1-3/4 YELLOMW { GAS43Y
i ! PTY i POT-TRIM 50K LINEAR { X201-R503-B
4 { R100K ! RESISTOR-1/4 5% 100K i CF23
13 | RIOK i RESISTOR-1/4 S% 10K i CF25
4 ! RIK i RESISTOR~-1/4 3% 1K t CF23
i { RZ.2K ! RESISTOR-1/4 5% 2.2K { CF23
7 i R20K | RESISTOR-1/4 3% Z0K t CF23
1 { R3.3K ! RESISTOR-1/4 5% 3.3K i CF25
1 ! R3.9K i RESISTOR-1/4 5% 3.9K i CF23
1 I R330 ! RESISTOR-t/4 5% 330 i CF25
1 i R3I%0C { RESISTGR~1/4 3% 390 i CF25
12 | R397K ! RESISTOR~1/4 5% 39K t CF25
1 i R4790 i RESISTOR-1/4 5% 470 { CF25
3 i RATK ! RESISTOR-1/4 5% 47K i CF23
2 i RS.1KE ! RESISTOR-1/4 5% 59.1K '
1 t R&BK { RESISTODR-1/4 5% 68K i CF25
1 i RB20O i RESISTOR-1/4 5% 820 i CF28
1 { RPAL/B i RIVET-FOF 1/8%1/8 ALUM ! EA42
i { §0C08 ! SOCKET-IC 8 PIN ! WLLS 802-00B1642
2 i 50C14 | SOCKET-IC 14 PIN i WLLS B02-14-1442
2 i 80C1s ! SOCKET-IC 16 PIN ! WLLS B02-01614642
4 ! SP4B3I/8 { SCREW-PNHD BLK 4-40x3/8 | S5TL-CROSS RECESS
2 { SUL647 ! SUPPORT-BOARD 1647 1 1647
2 I SWan2 ! SBWITCH-2P/15TA ALT ACT ! MPB21S-A (F2UEE)

t
l
1
i
]
1
[
¢
1
[ 4
i
H
1
!
1
H
H
[}
1
1
]
[}
]
t
'
i
1
1
1
1
1
i
i
[}
1
t
1
1
H
'
H
i
H
]
H
1
1
1
1
1
]
i
]
\
]
[}
H
1}
1
!
1
]
i
i
1
1
1
i
'
[}
]
i
[}
1
'
]
b
]
]
]
]
'
1
1
1
1
]
'
1
I
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SOUND WORKSHOF SERIES 34 FARTS LIST

Z4CRM — FCAa-5S5WITCH EBOARD
CLFL#EE: 2202-53541

fom o o ———————— oo e et
{ @ty | Reference # iDescription

- E T T e R BT e e e e
13 i 5WA03 ! GWITCH-2F/48TA INTLKD

bl | SWaa7 { SWITCH-4P ALT ACTION

V3 ! T51A ! TRANSISTOR-FNP 1 AMF

{4 ! WAL4 i WASBHER-LE INT TH #4

{1 i WLB3.39 { WIRE-CUT GREEN 3,50"

{ 5CH { D202-154 '

! PCA | D202-554 i

R o o e it e o o e e e e

U S

—————————————————— +
Fart Number i
—————— ————————
2EBCO4GO001037
MPB415~-84 (F4UEE)

I1TX550

¥2Z TOF COAT PVC



34 PARTS LIST

Part Number

__________________ +

09-50-3041
09-50-3071
0B-50-0106
T18R  (0B-432)
$22 TOP COAT PVC
#22 TOP COAT PVC
#22 TOP CDAT PVC
MW22 SOLID TC
$22 TOF COAT PVC
MW22 SOLID TC
MW22 SOLID TC
MW22 SOLID TC
MW22 SOLID TC
MW22 SOLID TC
MW22 SOLID TC

‘MWZ2 S0LID TC

SOUND WOREKSHDF SERIES
FIACRM — WIRING LIST

CFL#E: 202-5561

pmm——— Fommm e T ettt
{ Bty | Reference # iDescription

o b ————————— o o e i e e
S i CNO4-30 i CONNM-4 PIN (F) SHELL

Pt ! CNO7-30 { CONN-7 PIN (F) BHELL

i 11 1 TES8T ! TERMINAL-CRIMP STR

P4 ! TWE ! TIE WRAF-4" LONG

I i WCBK3.S { WIRE-CUT BLACK 3.50"

| ! WEOS ! WIRE-CUT ORANGE 5.00"

it i WCY3 ! WIRE-CUT YELLOW 5"

it ! WCBR7Y ! WIRE-CUT BROWN 7.00"

i1 i WCR7 { WIRE-CUT RED 7.00"

Pl i WCBR11 ! WIRE-CUT BROWN 11.00"

| i WCBU11 ! WIRE-CUT BLUE 1i{.00"

S i WEG1L i WIRE-CUT GREEN 11.00"

e} i WCO1Y ! WIRE-CUT ORANBE 11.00"
Pt 1 WCR1H { WIRE-CUT RED 1i.00"

i1 1 Wovilt { WIRE-CUT VIOLET i1t.o0"
i1 | WCYIH i WIRE-CUT YELLOW 11.00"
fm———— o ————— frmm e —————————

SV S S U S

]
¥
i
!
i
!
1
i
!
i
i
i
'
i
i
]
]
i
]
§
3
]

—————————————————— +
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SOUND WORKSHOF SERIES 34 FPARTS LIST
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P R R e - - ]

S4HIRES — PCA—-CONTROL BOARD

CFL#: 2Z202-5&11

i R e P o e e e e +
i Bty | Reference # iDescription i Part Number :
S s R e L e P bt it R TP +
H i PL202-562 ! J4HR HRD ! DISFLAY ASSEMBLY ¢
S ! PC202-441 t PC BOARD, 530 HI RES VU C202-441 Rev A |
Vo1 i C.224 i CAP-MYLAR RAD .22UF i B32511.22/5/100-
P2 i C.474 i CAP-MYLAR RAD .47UF ! B32511.47/3/7100
P2 t Cl00-14 i CAP-ELECT RAD 100UF/14V | KEMM 100-14

P2 i C150F { CAP-CER DISC 150PF I 30V 5L 10% '
P2 i Ci8p i CAP-CER DISC 18PF i 30V N750 10% g
i i C33-6 i CAP-ELECT RAD 33UF-&V i CEMOL-0033

Pt t CA47P i CAP-CER DISC 47FF ! 50V N750 10% :
| i CNOB-64 i CONN-8 PIN (M) LONG RND | 3100-1-208-07 !
! i CN12-b64 i CONN-12 PIN (M) RT ANGLE | 3100-3-112-17 !
Vo2 i D400t i DIODE-1N4002 i IN40O2 !
- i D4148 ! DIODE-1N4148B i IN414B !
2000 1074 i OP AMP-BUAD BI-FET 1T TLO74CN - :
a1 i 14053 : 4 IC-ZXSPDT ANA S5W CHMOS i MC14053BCP !
V2 i PTS ' { POT-TRIM 10MM 50K 20% ! PTC-10V 30K '
i 2 i R100OK i RESISBTOR-1/4 5% 100K i CF25 !
V2 i R12K ! RESISTOR-1/4 5% 12K ¢ CF25 ]
P2 i R1S0K i RESISTOR-1/4 5% 150K ! {
V2 ! RN ¢ RESISTOR-1/4 5% 1M i CF23 H
Vo i R2.2K i RESISTOR-1/4 5% 2.2k i CF25 :
i3 ! R2.2H ! RESISTOR-1/4 3% 2.2M i CF25 H
i3 i R20K + RESISTOR-1/4 3% 20K { CF25 i
P2 i R27K i RESISTOR-1/4 3% 27K ¢ CF25 :
P2 i R4TK i RESISTOR-1/4 5% 47K i CF25 !
S ! R3.,4K i RESIBTOR-1/4 3% 5.6K i CF25 i
| ! RB2K i RESISTOR-1/4 5% B2K i CF25 !
Pl i RE4-10K i\ REGISTOR-SIF 4X10K 2% ! {
it i R54-20K ! REGISTOR-SIF 4X20K 27 ' !
12 i RG4-47% ! RESISTOR-SIF 4X47K 2% i !
P2 i S0C14 { SOCKET-IC 14 PIN i WLLS B0Z2-14-1642 |
S i SOC14 { SOCKET-IC 14 PIN i WLLS B02-0141642 |
! PCA | A202-561 { i :
P2 ! PT3H i POT-TRIM 10MM 47K 20% i PTC-10H(2.3) 47K |
R o e D e e attate e e +



SOUND WORKSHOF SERIES 34 FARTS LIST

T L R N T S T N T S S TSRS RS EEETEm ==

F4HIRES — DISFLAY ASSEMBLY

CLFPL#: 202-5&6821

tm———— R o e o ————— e +
i Bty | Reference # iDescription ! Part Number d
R s oo ———— e e e B et +
! i PC202-462 \ PC BOARD 830 DRVR/DSPLY | C202-4462 Rev A |
S i DT202-449 { DETAIL-PANEL, 34HRVU ! A202-449 rev B

I 4 i BR&1LZ ! BRACKET-KEYSTONE # 412 i b12 i
| i CNO&-52 ! CONN-& PIN (F) VERT/TOP | 3000-006-2101 !
D i Da14B { DIODE-1INAL4R ! IN4148B H
i1 1 HN4O ! SPEC-40 SEG VU NETWORK t -1, -2 &% -3 revB |
A 105 4133900 + IC-QUAD: COMPARATOR -~ ! LM339N i
I ! J503 | JUMPER, STRIP 3 POSITION | :
! 40 | JU4OB { JUMPER WIRE-BARE #24 .40 ! J0.40X.25 B 24 {
t 2 ! LEDG-10 { LED-10 SEGMENT GREEN ! H/P HDSP-48350 |
| i LEDR-10 { LED-RED 10 SEGMENT i H/P HDSP-4830 |
D | { LEDY-10 ! LED-YELLOW 10 SEGMENT i H/P HDSFP-4840 |
i 2 i R2.2K ! RESISTOR-1/4 3% 2.2K i CF25 !
13 { R270 { RESISTOR-1/4 5% 270 i CF25 |
i1 ! R4T70 ! RESISTOR-1/4 3% 470 ! CF25 H
tl i R47K | RESISTOR-1/4 5% 47K ! CF23 :
V2 i RS.6K ! RESISTOR-1/4 5% 5.6K i CF25 !
i 10 1 s0C14 | BOCKET-IC 14 PIN 1 WLLS BO2-14-1642 |
H i B0C14 ! SOCKET-IC 146 PIN { WLLS BO2-0161642
i 4 i SP4B1/4 ! SCREW-PNHD BLK 4-40x1/4 | STL-CROSS RECESS |
HE) { BP4B3I/16 ! SCREW-PNHD BK 4-40X3/146 | STL-CROSS RECESS |
| i TO1A i TRANSISTOR-NPN 1 AMP { 1TX450 H
P4 i TS1A ! TRANSISTOR-PNP 1 AMF b ITXS50 :
i PCA | A202-562 i i {
R Fom e ——————— e m e e o ——————— e +




—— > P meam m s P maw BN o e mem S mem A men S e W mew M= e e e = e M s MR e mim e e e i e

F4CRERM — MAINM ASSEMEBLY
CFRFL#¥: 202Z2-57017
[ IS g v i b e i s e e e 4 o e s o e o o2 e e e e o o e e s e o s o ot 2t e s e +
i Bty ! Reference # iDescription i Fart Number i
Fmmm— L L P TR e e o e +
4 i PLOO7-344 ! JCRM/ZACRM IBOC t FCA-BAL OUT CARD
1 ! PL202-553 i J4CRM CH { COMM. MOD PCA
1 i PL202-554 ! ZACRH 84 i SWITCH WOD FCA
1 { PL202-554 { BERIES 34 CRW | WIRING LIST-34CR
i i PL&LZ-515 ! ARMS MKFC | ARMS MSTR KEY BD
1 i PL?12-331 i JCRM CRPC ¢ PCA-MASTER
1 ! PLP12-352 ! 3CRM ECFC | ECHO/CUE POT ASY
1 i CK151 « CAP~KNOB 13MM BLK W/LINE | Ci51-BLACK
3 i CKBY i CAP-KNOB 15MM BLU W/LINE | C151-ELUE
p i CKBY i CAP-KNOB 1GMM GBRY W/LINE | C1S51-GRAY
2 i CKN131 i COVER-NUT 15MM BLACK i N131
1 i DT202-477 | DETAIL-FC BRACKET ! A202-477 rev A.
1 ! DT202-479 { DETAIL-PANEL 8§34 C/R i D202-479
4 i Ju7Xx10 i« DETAIL-JUMPER 530 CRH d
1 i K3A i KNOB-MEDIUM (BLACK) ! 3092B1-21 KNOB
8 I K5A-6 i KNOB-MEDIUM (BLACK) &MM | KSA-4
4 i KA { KNOB-SLIDER b 61 LA 132 04
2 i KPBK i KNOB~-135MM X 6MM  PUSH ON | DC130-006 BLACK
2 i KPBY i KNOB-15MM X 6MM PUSH ON | DC150-004-GRAY
2 ¢ K8131 ¢ KNOB-13MM BLACK (SELCOY | 81351-250
1 i NH3B i NUT-HEX BLK 3/8-32 i 1/2" ACROSS FLTS
12 1 NH7MM i NUT-HEX S5/W ALPS POTS TO7MM
2 I NH9MM i NUT-HEX S5/W ALFS POTS tOQMM
1 i PO14F i POT-16MM 10OKA W/FLAT SH | Revised 07/02/81
2 i PO21 { POT-DUAL 10K AUDID . i Revised 11/13/81
4 i PO22 i POT-SLIDE 60OMM 10K LOE -1 LDE4AAOO410KA
2 | SFapi/4 i SCREW-FLHD BLK 4-40x1/4 | 100D-BTL-CR RECS
7 { 5PaBL/4 i SCREW-PNHD BLK 4-40x1/4 | STL-CROSS RECESS
10 { 5P4B3/8 i+ SCREW-PNHD BLK 4-40x3/8 | STL-CROSS RECESS
2 i S5P6BL/4 i SCREW-PNHD BLK 6-32X1/4 | STL-CROSS RECESS
12 | SPAB7S i GPACER-#4X1/8" NYLON i B73
16 1 WAF7MH ! i
1 1 WAL38 ! WASHER-LK INT TH 3/8I1D !
2 | WAL4 i WASHER-LK INT TH #4
12 1 WAL7MM ! WASHER-LOCK S/W ALPS POT | 7MM
2 P OWALIMM i WASHER-LOCK S/W ALPS POT 1 9MM
ASY | B202-570 ! ' !
e L e et s +



SOUND WORKSHOP SERIES F4 FPARTS LIST

— o o Mvm  wet e mme e v e em e e mmw s mes e Mmus et mmmm dewm St A s Seme mm seme Mmw S mom e ween e game s
e A A I T T T S A T T N N N T T N TR EES -,

4vecc -
CPL#:

PC203-482
C.022u
C.1U

L1S0P

C33-4

C47P
CN09-52
CI35 o
14558

~

o
— e o e S - S - - M mm M - S - SE o R e S e e e me am e e . - —— -

1

H

i

! .
i ILR78B05
t PTS

! FTh

v PT7

! R1.6K

i R10-1/4
i R100OK

i RICK

i R12K

! RIM

! R2ZK

i R27K

i R3.3K

i R33

i R6.BK

! R&BO

i RB.ZK

i RB2

! R54-20K
! R84-47K
i 50C08

i SPA33é68
i T51A

v 175

i TA101

! B203-583

»Hqu»(dmt—h.—-v—hNMuM:—mmmu#Nh—wwm#w\,l&n—-u—-n—-—*.—-”r—s

FCA—-VCA AUDIOD
203-585351

FC BD-VLCA ASS
CAP-MYLAR RAD
CAP-MYLAR RAD
CAP-CER DISC

CAP~ELECT RAD
CAP-CER DISC

CONN-9 PIN (F
I1C-0P" AMP, BI

1C=4588.

IC-5V REG. %5
FOT-TRIM 10MHM
POT-TRIM 3/8
POT-TRIM 3/B
RESISTOR-1/4
RESISTOR-1/4
RESISTOR-1/4
RESISTOR-1/4
RESISTOR-1/4
RESISTOR-1/4
RESBISTOR~-1/4
RESISTOR-1/4
RESISTOR-1/4
RESISTOR-1/4
RESISTOR~1/4
RESISTOR-1/4
REGISTOR-1/4
RESISTOR-1/4
RESISTOR-SIF
RESISTOR-SIP
S0CKET-IC 8 P
WASHER,FIBRE
TRANSISTOR-PN
TRANSISTOR-N
TRANSISTOR AR

CARD

Y (TAl01)
022UF
. LUF
150PF
33UF-4V

47PF

) RT ANGLE

FETy ‘SINGL

TOLERANCE
90K 20%-

58 100 OHMS

5@ 1K OHMS

5% 1.6K

8% 10

54 100K

5% 10K

9% 12K

5% 1M

5% 22K

5% 27K

9% 3.3K

5% 33

5% 6.8K

5% 480

5% B.2K

5% B2

4X20K 27
4X47K 2%
IN

. 082 THK

P 1 AMP

CHAN FET

RAY, VLA

e . - e - mm - - - . a— = a- S mm M mm = e me e mw ae mm mm m= m . am e me we e oem

—————————————————— +
Part Number
__________________ +
A203~4B3 rev B
LO22UF/710%/7100V
CPL10OK1I000

50V 8L 107
CEM0O&-0033

50V N750 10%
09-52-3091
LF3ISIN. (NAT.Y
~RC4558NB
uR78LOSACLP
PTC-10V 50K
33B4P-1-101
3I3B4P-1-102
CF25

CF25

CF25

CF25

CF25

CF25

CF25

CF25

CF25

CF25

CF25

CF23

CF25

WLLS 802-0081442
3348

I1TX550

TIS-73

TA 101

]
t
1
]
1
i
s
i
[]
i
]
1
'
]
]
1
1
i
t
i
3
H
1
]
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]
1
i
]
1
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1
'
i
]
]
1
]
1
i
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3
1
t
1
L]
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1
1
t
]
]
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1
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]
]
1
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SOUND WORKSHOFP SERIES 324 PARTS LIST

— m— - — m— e e — = o e e = o —— —— ——

I4CRM ~ ARMS MASTER KEYFAD
CFL#: &12-51351

Fom——— R e e T T T +

i Bty | Reference # iDescription . i Part Number

Fo e ettt T o ———— o ————— e +

S i PCH12-415 ! PC-ARMS MASTER KEYBOAD ! AbLZ-415 FRev B

! 16 | BAa1D i BUTTON, RELEBENDABLE | B4LOWT

S i Daiag { DIODE-1N4148 ! IN4143

! .66 | HDRA&D i HEADER-60 PIN i SAE CHDA9&0WLS

b 12 1 JuU4aoB ! JUMPER WIRE-BARE #24 .40 | J0.40%.25 B 24

S i LEDB-L { LED T1-3/4 GREEN ! BASA3E

{ 11t | LEDR-L i LED T1-3/4 RED ! SAS543R

i 4 i LEDY-L ! LED T1-3/4 YELLOW i 8A543Y

) i NE4 i NUT-KEP 4-40 i

P14 | RIOK ! RESISTOR-1/4 3% 10K i CFZ3

i 4 ! R54-480 { RESISTOR-SIP 4 x &B0 2% |

. i SP4C3/8 ! BCREW-PNHD BLK 4-40X3/8 |

Vo4 t 5T4-1/2 1 BETANDOOF-1/4HX 4-40X1/2 | 14300

i 16 | SuWail ! BWITCH-2 POLE LATCHING i SBPHIZ1A )

I i WCH1, 38 ! WIRE-CUT GREEN 1,38" | #22 TOP COAT PVC

i SCH | Ab12~115 ] 1

i PCA | ALLI2-519 i ]
o o e e Fm e —————————— +



SOUND WORKESHOFP SERIES =4 PARTS LIST

I~ L R R R R i e I e g e

F4CRM — PCAOA—MASTER

CFL#H: 12—-3351 1

pom———— L e T o ————————— o —————— +
i Bty | Reference # iDescription i Part Number

o — o ——————————— o e e e e o ———————— +
| i PCT12-451 ! PC BD-530 CRM i D912-451 Rev C |
v 13 1 Ciop i CAF~CER DISC 10PF 190V N750 107

i B i C100F { CAP-CER DISC 100PF i 50V SL 107

3 i C470F i CAP-CER DISC 470FF i 50V 8L 10%

i 2 i C.047U i CAP-MYLAR RAD .047UF | CPL1OOKO470 '
P15 ! £33-6 i CAP-ELECT RAD 33UF-~-&V | CEMO&-0033 '
b3 t C100-16 ! CAP-ELECT RAD 100UF/16V | KGMM 100-16 '
i 1.440 CN&4 i CONN-STR RND 24 PIN .134 | MFSR1346-24

P 3.3310 CNéS i CONN-5T LOCK 24 PIN .1536 | MLSR1546-24

i1 i CNO7-75 ! CONN-7 FIN (M) ANG. LOCK | HLAB136-7 H
! 10 1 CNi1Z-64 ! CONN-12 PIN (M) STRAIGHT | 3100-1-212-01

S | i CN12-65 ! CONN-12 PIN (M} LOCKING | HLSR1S6-12 i
S | i CN12-46 ! CONN-12 PIN (M) RT ANGLE | 3100-3-112-17

P2 1 DanGt i DIODE~1N4(D02 I IN4002 H
do1 - 14558 i IC-4558 . . . o t RGC4558NE i
1 4. ) 15832 ! DUAL LOW NOISE OP ANMP i NES53ZAF '
47 iU IE534 i IT~-5534 , i NEGS34N O !
- | PTS i POT-TRIM L{OMM S0K 20% ! PTC-10V 50K i
i 4 VPTIO | POT-TRIM 1OMM 10K 20% i PTC-10V 10K

Y i R27 i RESISTOR-1/4 5% 27 ! CF25 : ]
V7 { R47 ! RESISTOR-1/4 3% 47 i CF25 o
V7 ! RIOO i RESISTOR-1/4 5% 100 i CF235 i
U | i R3.1K ! RESISTOR-1/4 3% 59.1K { !
i1 i R10OK ! RESISTOR-1/4 3% 10K i CF25 !
i 4 { R22K ! RESISTOR-1/4 5% 22K i CF25 ]
P4 i R33K | RESISTOR~1/4 5% 33K i CF25 !
i 24 | RATK ! RESISTOR-1/4 5% 47K i CF25 !
i 8 I R31K ! RESISTOR~-1/4 5% 51K i CF25 i
i 15 t RB2K i RESISTOR-1/4 3% B2K i CF25 !
Y i R100K ! RESISTOR~1/4 §% 100K { CF25 i
i1 ! R270K i RESISTOR-1/4 3% 270K { CF23 ]
13 i R470K ! RESISTOR-1/4 3% 470K ! CF28 {
v 12 | sDCoa ! BOCKET-IC 8 PIN i WLLS 802-0081642 !
HES | P T314 { TRANSISTOR-PNP 1 AMP VITXSS50 H
H i T75 i TRANSISTOR-N CHAN FET { TIS-75 !
HES | i WCBK2.25 i WIRE-CUT BLACEK 2.23" ! #22 TOP COAT PVC |
t 8CH | D912-151 ! i i
! ASSY! D912-551 i | :
b o ————————————— o —————— e e o ———————— +




SOUND WORKSHOF SERIES 34 FARTS LIST

B T S

CHOT7-75

CA70F

JUADE

FOL14FE

FOZ8PC

FC912-452

R31E

BE%12-152
B712-352-1 2 REf
B712-352-2 2 RE@

e S

G = mm wm —a

3

Description

CONN~-7 PIN (M) ANG. LOCE
CAP-CER DISC 470PF
JUMFER WIRE-BARE #24 .40
FOT-10K AUDIOD PC
FOT~20KBYZ DETENT

FC BD-530 CR AUX CONTROL
RESISTOR~1/4 3% 51K

B I I E S P S

M - ECHO/CUE FPOT ASSEMBLY

FL12-552

__________________ +
Fart Mumber i
__________________ +
HLAS156-7 H
30V 8L 10Y :
J0.40X.25 B 24 ]
Revised 11/13/81 |
rev of 12/07/81 |
B912-452 rev B |
CF25 H
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 PRDDUCT : SERIES 34 RECDRD/MIX CONSODOLES
~.. BERIAL #: ALL

DATE : SEPTEMBER 2, 1983
CONTACT : LEE POMERANTZ
DRAWINGS:

TO ALL SERIES 34 OWNERS:

ENCLOSED PLEASE FIND A COPY OF THE SERIES 34 OWNERS MANUAL. WE
WOULD LIKE TO THANK YOU FOR YOUR PATIENCE AND UNDERSTANDING OF THE
DELAYS ASSOCIATED WITH THIS DOCUMENTATION. ADDITIONAL COPIES ARE
AVAILABLE FROM YOUR SOUND WORKSHOP DEALER AT A PRICE OF $75.00
EACH.

NOTE THAT THIS MANUAL REPRESENTS CURRENT PRODUCTION SERIES 34B
CONSOLES. WHILE THERE HAVE BEEN PERIODIC UPDATES AND REVISIONS,
THESE CHANGES (WITH THE EXCEPTION OF THE PATCH BAY/STUDIO INTERFACE
AND THE ARMS PROCESSOR) HAVE BEEN MINOR AND THE ENCLOSED MANUAL IS
ACCURATE EVEN FOR VERY EARLY CONSOLES. .. THOSE OWNERS WHO HAVE
SERIES 34A CONSOLES SHOULD INSERT THE DOCUMENTATION THEY RECEIVED
WITH THEIR CONSOLE INTD THE FOLLOWING SECTIONS:

1. ALL CONSOLE TO STUDIO INTERFACE. INFORMATION — PATCH BAY CARD
- ASSEMBLY AND SCHEMATIC DRAWINGS (SECTION 6), PATCH BAY WIRING
CALL OUTS, AND MICROPHONE WIRING CALL OUTS (SECTION 2).

2, - SCHEMATIC AND ASSEMBLY DRAWINGS FDR THE ARMS CONSOLE COMPUTER
FROCESSOR (SECTION &).

A NOTE TO ALL SERIES 34 OWNERS WHO HAVE THE ARMS CONSOLE COMPUTER:
A REVISED AND UPDATED ARMS CONSOLE COMPUTER OPERATING GUIDE IS IN
THE WORKS AND WILL BE SENT TO YBU UPON ITS COMPLETION.

PLEASE CONTACT ME AT THE FACTORY IF YOU HAVE ANY QUESTIdNS.

———— — —— —— — ——

SOUND WORKSHOP PRDFESSIDNAL AUDID PRDDUCTS INC. - [SWFEB3641
1324 Motor Parkway Hauppauge, New York 11788 USA 51&6-582- 6210~ TLX 530464
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") other channel is muted, effectively putting this channel in an “in-place” Solo
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-~ The SOLO mode is the same as the MUTE mode except that the UPDATE buttons naw

! first channel in its Solo ctatus. To return the console to a full ON status any.
/
)

vs;, o B T L B T g e e i
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To summarize the above chart:

ihen the WRTTE led is ON, the channel is in MUTE WRITE. Being in.
MUTE WRITE means that the ON/OFF Status for ‘this channel will be
written into Data according to its present realtime status: . .

The Realtime status of a channel is shown by the”UPDATEféfnﬁﬁTE_ S
led. If the led is ON the channel’s realtime status' is.ON. If the . -~ i
led is OFF then the channel is OFF or muted. (If the channel is-not
in MUTE WRITE than the UFDATE led being on does notfmean“tﬁat the
channel is not muted. It means that a realtime mute has not been
»installed”. The previous Data could be muting this -channel. - This

would be indicated by the ON led being OFF - see below) o

1f the WRITE led is OFF then the channel is not in~thed MUTE “WRITE
mode and the channel will be written into Data according to- (or
DEPENDANT on) its Status in previous Data. The redltine status of
the channel will not affect the data being written. )

The Data Status of the channel is always indicated by the green ON
jed. If the led is ON then the channel”is written into Data with

an “on” Status. If the ON led is OFF, than the channel is being |
written as..a Mute or OFF. e Cooe T s

INSTALLING OR INITIATING MUTES

Channels are muted with the console 1n the MUTE mode (indicated by the MASTER
g80LO and UPDATE leds being 1it). Pressing an UPDATE button will Mute,thatgh
channel. Pressing it agaln will unmute it or turn it on. (If the channel is in
MUTE WRITE than the mute will be written into Data.) If one or. more channels
are muted the MASTER UPDATE led will flash (and the channel update leds on the
muted channels will be off). All muted channels may be unmuted or turned on by
pressing MASTER UPDATE. (Now the MASTER UPDATE led is off and the console is
in the SOLO mode!. . -

’

mute all alternate-channels. If a channel Update button is pressed, every -

mode. Pressing any more Update buttons will turn those chanels on-joining the

Update buttons that were pressed must be pressed again or the MASTERQUPDATE
button may be pressed. If one or more channels is in Solo Status than the
MASTER SOLO led will flash. : :

f

“Lieaving the SOLO or MUTE modes to NORMAL console mode (by pressing MASTER
S0L0), does not change any mute or solo status of any channels. In fact
switching between NORMAL (Level) and SOLO or MUTE has no effect on the status
or mode of anything in the console. It merely changes what the leds mean and
what the buttons do. . -

MODE DESCRIPTIONSDS

READ* "~ The processor ignors the fader position and sets

channel level from Data, and writes that level as’ .
new Data L
) o
Sound Workshop Professional Audio Products, Inc. Telex 649230

1324 Motor Parkway, Hauppauge, NY 11788 ' 516-582-6210
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WRITE

UPDATE

S0LO

MUTE WRITE

%READ/CLEAR BUTTON

‘The processor 1gnors previous Data and sets level

according to fader position, and writes that level
as new Data

The processar recognizes the fader position when
the UPDATE button is pushed as the UPDATE NULL |
POINT. The new audio level is set by reading , :
previous data and adding or subtracting any fader '
movement (referenced to the UPDATE NULL). This
composite is written as new Data.

When the console is in the SO0LO mode (indicated by
MASTER SOLO being on! the WRITE and UPDATE buttans
and leds revert to alternate function. The S0LO
mode also includes the MUTE mode (indicated by
both the MASTER SOLO and UPDATE 1eds being on.
While in SOLO, all alternate channels are muted
when a ‘Solo’ button is pressed. These mutes will
be written into Data 1f those channels are in MUTE
WRITE.

e —

When in the SOLO (or MUTE) modes the WRITE buttons
function as MUTE WRITE buttons, both on the
channels and the MASTER mode selector. When in
MUTE WRITE, the processor examines the realtime
MUTE status of the channel (whether the channel is
on or off) and writes it as MUTE Data. This MUTE
information is written independently for each
channel. If a MUTE (channel off) is written, the
audio signal will not be present upon playback,
however the LEVEL Data remains and may be
recovered by simply writing a “channel on” while
in the MUTE WRITE mode. Until 8 MUTE is written
into Data all channels exist in the “on” status.

SWITCHING IN AND OUT OF “SOLO/MUTE MODE" DOES NOT
CLEAR MUTES AND DOES NOT CHANGE ANY CHANNEL’S
STATUS! |

Pushing the READ or CLEAR button exits all
channels from modes that effect Data. That is all
channals will revert to READ and MUTE READ. It
will not cancel any realtime mute that have been
installed by either .the solo or mute function.
These can be cleared by pressing READ twice within
500ms. In additionm, this will clear all current
1evel and mute data stored in memory (RAM) and
establish initial Data (all channels ‘on’; levels
appx. -12}.

DATA PATCHING

Sound Workshop Professional Audlo Products, Inc.
1324 Motor Parkway, Hauppauge, NY 117886

Telax 649230
516-582-6210
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ﬁi’ Automation Data is accessed from and returned to the processor through the

! Automation Data Patch Card. From top to bottom this card has 3 Blue Jacks, 3
Black Jacks, and another Blue Jack (which is a spare). Data Output from the
processar appears on the top 3 jacks. The next 3 jacks are the Data Returns to
the processor. Only 1 jack feeds the processar at a time and this is seleted
by the FUNCTION switch at the top of the Control Room/Studio Module of the
ConsolE}T?FUNGTIQNf?%";lﬁ;the&toprlaek~Jeekxﬁ£jﬁgggggggﬁznetcww,ﬁggition 'y
of the FUNGTIONG&witeizassures-that=no=bata..ls.being. fednintonilis<procegsar,

This-posttion should be seleted during the Initial-Upite<Pass.-w-{On:the Series

-30,- switeh-*B+-is-equivalent~ta,. Function.1; and C’ to 3. -Pressing=neither-B
or C is-equivdTént to Function 4).

Normally during Automated Mixdown, 2 tracks are chosen as Data Tracks. These

will be used to store the Level and Status (on/off) information far all of the

input channels. Data is written on one track at a time. During all “"mix

passes” the previous Data is fed into the processor from the last Data Track

recorded on. The procesor generates new data based on the previous data {ar

mix) and the current (but ever changing) status of the console. If the entire i
console is in the READ mode and no channels are in MUTE WRITE than the new Data |
will be identical to the previous Data, and the mix will not have changed. If 1
channel 14 (for example) is in Write, then new mix will be identical to the old }
mix except that channel 14’s level will be dependant on it’s fader position i
throughout the mix.

Any combination of modes (READ, WRITE, UFDATE, MUTE WRITE) may be used on the
various channels of the console at any time, with only one exception:

first Automation Data Track. Initial Write means that all input'channels‘
are in the WRITE mode (their MUTE WRITE status is unimportant}). Since all
_ modes other than WRITE require previous Data to establish their new Data 1
levels, they will not work during the first pass (since there is no
previous Data}. i

Initial Write is the mode that the console must be in when writing the i

fed into it is when it is in Initial Write. This also means, however, that
if it any time during the mixing process a Data Track is recorded with all
channels in WRITE, the processor generates New Data ignoring the previous
Data and effectively erasing all previous mixing efforts. Of course the
old mix still exists on the previous Data Track, and will exist until the
next Automation Pass is made erasing the Data of the old mix.

The only time that the procesor genefates Data without previous Data being i

SAMPLE MIX SESSION PROCEEDURE

A. SET UP

b

Patch Data Inputs and Outputs to proper Tape Machine Inputs and
Outputs :

Set first Data Track (A) to “Record’

Set console for mixdown

Set ARMS for Initial UWrite pass (MASTER WRITE}

Set Tape Machine to record Data at -7VU

b WwNg

B. FIRST PASS

1. Rehearse mix

Sound Workshop Professional Audio Products, Inc. . Telax 649230
1324 Motor Parkway, Hauppauge, NY 11788 516-582-6210
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2.

Perform mix while recording Data onto Track A

3. Either ‘keep’ mix and procesd or repeat ‘First Pass’
C. PLAYBACK

1. Rewind Tape Machine; set Track A to Sync Mode; set Track B to
Record Mode (by always switching the Tape Machine modes
immediately after each pass that will be kept, the chances of
erasing a wanted Data Track are almost eliminated)

2. Put ARMS into READ by pressing MASTER CLEAR (or READ)

3. Play Tape

4. Note that VALID Data LED is 1it .

5. Rewind Tape .

D. UPDATE PASSES

Set desired channels to WRITE or UFPDATE (othef channels remain in

1.
READ). In addition, each channel may or may not be put into MUTE
WRITE. (Not being in MUTE WRITE is the equivalent a being in
‘Mute Read’, and all mute info is totally independant from the
level modes)

2. Do not put ALL channels into (level) WRITE as this will cause the
processor to perform an Initial Write, which ignors all previous
Data.

3. Rehearse mix, feeding latest mix Data into Processor,

4. Perform mix, recording new mix Data onto other Data Track

E. NOTES

1. The Console must be in MASTER WRITE (Initial Write) during the
first pass being recorded onto a Data Track.

2. Data must always be played back in the SYNC mode.

- 3. The VALID Data LED should always be 1it when playing tape with

Data, indicating that the processor is able to read the recorded
data,

a. If the LED flashes or is intermitant, try recording the data
at a higher level. If this problem still persists, check
the physical condition of the tape and the alignment of that

track.
b. DO NOT EMPLOY NOISE REDUCTION WHEN RECORDING DATAl
c. If the LED does not come on at all then reverse the switch

position on the phase reversal switch located on the ARMS
power Distribution board adjacent to the other ARMS boards.
The Data 1s phase dependant and will not respond to out of
phase data. Once this switch is set it will not have to be
reversed, except possible when playing back data tracks
recaorded on a different console/tape machine combination.
If reversing phase does not cure the problem check that the
processor is ‘seeing’ the Data by reading voltage at the
processor Data Input.

Mode Descriptions

Sound Workshop Professional Audio Products, Inc. Telex 649230
1324 Motor Parkway, Hauppauge, NY 11788 _ 516-582-6210
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T. OPERATION
A. -~ CONTROLS AND LEDs

1.  SUPER-GROUP SET-UP BUTTON (SET-UP BUTTON)-Located just above
the other ARMS Master Controls on the Control Room/Studio
Master Module. This is 8 latching-type push-button and puts

ARMS into the Super—LLOUD Set-up Mode when in the ‘pushed’
position (LED Lit). When in the ‘up’ position, ARMS is in the
Operate Mode.

NOTE: On the Series 30 Console the Super—Group Set-Up Button is
1ocated below the Master ARMS Controls and is labeled ‘A

2. SUPER-GROUP CHANNEL BUTTON (VIEW BUTTON)-A momentary push
button located on every input channel to the right of the
fader at the bottom of its travel. This push button enacts

all of the channel related functions of Super-Group, including
viewing groups and adding or deleting channels from groups
during get-up Mode operatians.

3. SUPER-GROUP LED (LED)—Located just above the VIEW BUTTON. The
LED indicates different things at different times and has four
(4) modes of indication:

OFF
ON
SLOW FLASH
FAST FLASH

B. OPERATE MODE-When the SET-UP BUTTON is not depressed, Super-Group
' is in its "normal” or OPERATE MODE (as opposed to the SET-UP MODE,

discussed later).

1. While in the OPERATE MODE, with no VIEW BUTTONS pressed the
LED on any given channel indicates the following: ’

OFF Channel is not a Master
ON Channel is a Master
SLOW Channel is a Master under Local Control
FAST . Channel is a Master in Transition
Sound Workshop Professional Audio Products, Inc. Telex 649230

1324 Motor Parkway, Hauppauge, NY 11788 516-582-6210
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2. While & VIEW BUTTON is pressed (and held), Super-Group is in
the VIEW MODE (which is concurrent with the OPERATE MODE, and
can _be concurrent with certain phases of the SET-UP MODE),
The VIEW MODE allows the aperator to instantly assertain the
Group status of that channel and how it relates the rest of
its group if it is a group member. If the channel (with the
held VIEW BUTTON) is not a member of a group, then nothing
will occur. If it is a Group Member, then the Super—-Group
LEDs on all channels will change to indicate the following in
relation to the group to which that channel belongs.

OFF Channel is not a member of this group

ON Channel is a member of this group

FAST Channel is the Master of this group

SLOW Channel is the Master of this group, but is now either

under Local Control or in Transition

(While any VIEW BUTTON is being held, all other VIEW BUTTONs are
ignared).

C. SET-UP MODE - When the SET-UP BUTTON is depressed, ARMS is in the
Group Set—up Mode which is used to establish groups, to cancel
groups or to modify their membership. When in this mode the VIEW
LEDs mean the following:

OFF Channel is not a member of any group

ON Channel is a member of a group
FAST Channel is a Master of a group
SLOW Channel is a Master of a group, but is now either under

Local Control or in Transition

When a VIEW BUTTON is held during Set-Up, the LEDs function as they
do while in the OPERATE MODE. The MASTER ARMS Buttons are
dedicated to Group functions while in the Set-Up Mode, and have no
effect on normal ARMS Modes or Functons

1. TO SET UP A NEW GROUP - Hit the VIEW Button twice (2 times)
within 250ms. This stores the current (Local) fader level in
memory, and establishes the fader as a group master. To
assign or delete members simply touch the view buttons of any
desired channels. Each touch will add or delete the channel
to the group depending on present status (the touch reverses
the membership status). 1If you press a channel that is a
member of another group, the console will ‘VIEW’ that
channels entire group. When that channel is released, you
are returned to ‘working’ on the previous group. When the
group membership is satisfactory, press MASTER CLEAR. This
enters the new group into memory.

Sound Workshop Professional Audio Products, Inc. Telex 649230
1324 Motor Parkway, Hauppauge, NY 11788 516-582-6210
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D.

TO_MODIFY A GROUP - Hit any group member twice within 250ms.
This allows you to ‘work’ an that specific group. Only the

LEDs of that group will light (in accordance with the SET-UP
Mode LED parameters). Once you are ‘working’ on a specific

graup, the functions are the same as setting up a group.

TO DELETE AN ENTIRE GROUP - While in SET-UP Mode Press the
MASTER UPDATE and press the MASTER VIEW Button of the group
you wish to delete within 1 second (1,000ms for you time
freaks).

TO _ESTABLISH A GRAND MASTER — First create a group with a
Master only (no members). Make sure that it is entered into
memory by pressing MASTER CLEAR. Press MASTER WRITE,
followed by the Master destined to be Grand (within ¢
second). The GRAND MASTER fader value is added to ALL
channel fader values, thereby controlling the level of the

entire console.

TO ESTABLISH A SOLO DIM MASTER - First set up a group with

only a Master (no members). Make sure that it is entered
into memory by pressing MASTER CLEAR. Press MASTER. 50L.0,
followed by that Master (within 1 second). The S0LO DIM
fader value is added to ALL channel fader values that are nat
in Solo when the console is in the S0LO DIM Modes(a
concurrent mode).

a. STANDARD SOLO- When channels are solo‘d, all other
channels are fully attenuated (muted)

b. S50LO DIM WRITE- When Channels are solo’d the value of
the SOLO DIM Master is added to all fader values, on
channels that are not in ‘s0lo’. Since fader values
are written into data on those channels which are in
WRITE or UPDATE, executing Solo Dim Write type solos
will effect the data of any channels in those modes.

c. SOLO DIM- When Channels are solo’d the value of the :
S0LO DIM Master is added to all VCAs, except those in ’
‘Solo’. Since VCA values are not sent “to’ the
processor, executing Solo Dim solos will only effect
what is being heard (it will never have an effect on
Data).

SETTING SOLO MODES- Solo mades are established by pressing
combinations of MASTER buttons, while in the SET-UP mode.

a. STANDARD SOLO is the default s0lo mode when the
processar is turned on. To establish standard solo
from another solo mode press MASTER UPDATE and MASTER
WRITE.

b. SOLO DIM WRITE is set by pressing MASTER SOLO and
MASTER WRITE.

c. SO0LO DIM is set by pressing MASTER SOLO and MASTER

UPDATE.

GROUPING GENERAL NOTES
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AMS, AUTO

ALL ARMS Mode Functions follow group structure: Pressing
WRITE on a channel that is a group master puts that entire
group into WRITE. Likewise with the other functions
including UPDATE, S0LO, and MUTE.

Group Masters reference to ‘0’ on the fader scale.

When setting a new group, the master of thet group is

intransition mode, and must pass through the “0‘ point before

it takes over group control.

in real time, while the consol

unwanted level changes.

This allows groups to be set up
e is ‘live’, without any

4. Any individual channel is limited to 12dB of gain above ‘07.
If additional gain is attempted by a group master addition or
by an out of range UPDATE, that channel will simply stay at
+12. That situation can be corrected by lowering the console
level through an UPDATE PASS, modifying the Grand Master, or

both.

Sound Workshop Professional Audio Products, Inc.
1324 Motor Parkway, Hauppauge, NY 11788

Telex 649230
516-582-6210
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