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The guarantee of performance that we provide for
the M-50 must have several restrictions. We say
that the M-B0 will perform properly only if it is ad-
justed properly and the guarantee is that such ad-
justment will be possible. However, we cannot
guarantee your skill in adjustment or your technical
comprehension of this manual. Therefare, setup is
not covered by the Warranty. If your attempts at in-
ternal adjustment are unsuccessful, we must make a
service charge to correct your mistakes.

Recording is an art as well as a science. A success-
ful recording is often judged primarily on the quality
of sound as art, and we obviously cannot guarantee
that. A company that makes paint and brushes for
artists cannot say that the paintings made with
their products will be well received critically. The
art is the province of the artist. TASCAM can make
no guarantee that the M-50 in itself will assure the
guality of the recordings you make.

Your skill as a technician and your abilities as an ar-
tist will be significant factors in the results you
achieve.
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INTRODUCTION TO THE MANUAL, AND HOW TO USE IT

The Model 50 Mixing Console has been de-
signed to satisfy the requirements of the mo-
dern multichannel recording process. In addi-
tion to the eight channels of switchable con-
trol room monitor, two auxiliary mixing sys-
tems are “built in.” These Submix sections,
AUX A and AUX B, can be assigned and re-
routed to do more than one task. Complete
and convenient multitrack operation can
usually be accomplished directly from the top
panel without re-patching.

However, the process of multitrack recording
is constantly changing, growing more complex
as an art with each advance of technology. No
matter how many inputs, outputs and special
functions that we provide, no console can ever
be built so large that it will be capable of cop-
ing with alf of the switching and routing prob-
lems with a “one button” top panel solution.
Someone will always be able to come up with
that unique situation requiring just one more
mix.

The design of the Model 50 recognizes the
fact that your signal processing needs may re-
quire a unique arrangement of subsystems. In
order to cope with these changing needs,
patch points are provided throughout all signal
pathways of the M-50. As our mixing console
becomes more flexible, the amount of time
needed to understand the available functions
increases. The main signal path from “mic in”
to “line out” is still fairly straightfoward as the
requirements have not changed much since
the days of “mono,” but the routing for effects
sends, cue feeds, and stereo monitoring can be
hard to visualize. It's often possible to over-
look the significance of unfamiliar connections
that are immediately obvious to the exper-
ienced recording engineer.

If you expect to find that "extra mix” quickly,
you must be prepared to study the layout of
the M-50 thoroughly. In most instances, the
physical arrangement of the controls on the
top panel has very little to do with the se-
guence of electronic parts inside. The actual
“wiring order” will determine what goes where
and how, so this is the information you need in
order to use the M-50 successfully. As an ex-
ample, if the controls on an /nput Channel/ were
actually placed in the sequence of the signal
flow, the top panel would look like this. We'll
include the patch points from the back panel in

24

[ I
[} —

23
25

22

]

”14
3

their wiring order as well as the faders and
switches. Here's the comparison:

While this arrangement of controls might help
the first time user to understand the flow of
signals in an /nput Channel, it would be very in-
convenient to operate. Still, the wiring se-
quence must be understood before the more
complex functions of the M-50 can be used, so
along with the documentation you will need
for service (schematic diagrams, mother board
layouts, and mechanical disassembly informa-
tion), we include a simplified electrical se-
quence chart called a Block Diagram.
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This drawing shows all the controls, switches,
amplifying stages, and connectors in their ac-
tual sequence. Learning to read it will pro-
vide the answers to any guestions concerning
“what comes where” on the inside. Things like
“does the DIRECT QUT jack come before the
EQ circuit or after it?”, can be answered quick-
ly. Yes, the DIRECT QOUT jack is shown con-
nected after the EQ section, so you will have
EQ on any signal derived from that point.

i you have no prior experience in reading
block diagrams, you can use the three illustra-
tions we have provided here as a translator.
Compare the reconstructed {as wired) /nput
Channel with legend to find out what each
symbol represents. Even though the block dia-
gram can indicate what is available in
the way of extra circuit flexibility, it can't exp-
lain why a connection or switch has been in-
cluded, or suggest a standard layout for your
initial setup.

in the following sections of this manual, we
do our best to describe the individual functions
and controls of the M-b0 and how they can be
arranged in more than one sequence. In the
final analysis, your mixing needs may be best
served by an arrangement of inputs and sub-
systems that you work out for yourself.

Some reference to the scientific terms used by
our engineers will be necessary. The M-50
does nothing useful unless it is connected pro-
perly to quite a lot of sophisticated equipment.
Mics, tape recorders, power amps, and loud-
speakers all play a part in the process of mix-
ing/recording and each piece of equipment has
its own technical vocabulary. We have tried to

I . . - i

make this reference manual as simple as tech-
nology will allow. Each section and topic will
give you some basic instruction in the termino-
logy as well as a list of “what plug” goes into
“which jack”.

Even though there is a substantial amount of
information available to the recording engine-
er, much of it assumes that the reader already
has an engineering or scientific background
and is comfortable with “The Math.”

Practical rules of thumb are not generally avai-
lable, and in fact, to operate a mixer no degree
in science is necessary. You don't have to
build a mixer “from scratch”, you just need to
know how to find the right control function to
get the job done.

To begin our manual, we'll start with some ba-
sic information about Sound and the number-
ing systems used to describe energy levels in
and out of the systems. Impedance, what the
term means and how to deal with the details
when you must connect the M-50 to other
equipment. Many aspects of scientific termin-
ology will be discussed in the most basic
terms we can. Whenever possible, the scienti-
fic terms will be related to understandable
common references. Understanding what is
going on inside your equipment will help im-
prove your sound. Think of this manual as a
reference handbook. You weon't need all of
what is here to begin, and it is certainly not ne-
cessary to memorize it, but do try to find the
time to read it thoroughly at least once. That
way vyou will be familiar with its con-
tents and if you need the numbers they will be
here waiting.

Good luck with your sound.



THE DB; WHO, WHAT, WHY

No matter what happens to the signal while it
is being processed, it will eventually be heard
once again by a human ear. So the process of
converting a sound to an electrical quantity
and back to sound again must follow the logic
of human hearing.

The first group of scientists and engineers to
deal with the problems of understanding how
the ear works were telephone company re-
searchers, and the results of their investiga-
tions form the foundation of all the measure-
ment systems we use in audio today. The folks
at Bell Laboratories get the credit for finding
out how we judge sound power, how guiet a
sound an average person can hear, and almost
all of the many other details about sound you
must know before you can work with it suc-
cessfully.

From this basic research, Bell Labs developed
a system of units that could be applied to all
phases of the system. Sound traveling on
wires as electrical energy, sound on tape as
magnetic energy, sound in air;-anyplace that
sound is, or has been stored as energy until
some future time when it will again be sound,
can be described by using the human ear-
related system of numbers called “bels” in
honor of Alexander Graham Bell, the inventor
of the telephone.

What is a bel and what does it stand for?

It means, very simply, twice as loud to the hu-
man ear. Twice as loud as what? An obvious
question. The bel is always a comparison be-
tween two things. No matter what system of
units of measure you are working with at the
time, you must always state a value as a refer-
ence before you can compare another value to
it by using bels, volts, dynes, webers — it
 doesn’t matter, a bel, or ear-related statement
of “twice as loud” is always a ratio, not an ab-
solute number. Unless a zero, or "no differ-
ence” point is placed somewhere, no compari-
son is possible.

There are many positive and definite state-
ments of reference in use today. But before we
go over them, we should divide the “bel” into
smaller units. "Twice as loud” will be a little
crude to be used all the time. How about one
tenth of a bel? Okay, the decibel it is, and O
means “no difference, same as the reference”.

It seldom means “nothing”. Now, if you double
the power, is that twice as loud? Mo, it is only
3 dB more sound. If you double an electrical
voltage, is it twice as loud? No, it is only 6 dB
more sound. The unit quantities must follow
nonlinear progressions to satisfy the ears’ de-
mand,

Remember, decibels follow the ears. All other
quantities of measure must be increased in
whatever units necessary to satisfy the human
requirements, and may not be easy to visua-
lize. Sound in air, our beginning reference, is
the least sound the human ear {young men)
can detect at 1000 to 4000 Hz. Bell Labs
measured this vaiue to be .0002 microbar, so
we say O dB = .0002 microbars and work our
way up from the bottom, or "no perceivable
sound to humans” point. Here is a chart of
sounds and their ratings in dB, using .0002 mi-
crobar pressure change in air as our reference
for O dB spl (Sound Pressure Level).

Sound and Music Reference

1013,000 ___ 104 dbspl
microbars
100.000 _ L 130
microbars
—T— 160
22 inch bass drum
‘10,000 1 mic inside drum
microbars _L_ 150
Snare drum
1 inch
—4—140 Operatic voice
at 1 inch fseream)
1,000 dynes per 1,000
square o, microbars T 130 Syrmphony orchestra
triple forte at 30 feet
120 4 trumpets
ath feet.{ffﬂ
10 newtons per 100 dynes per 100
square meter  square cm. miecrobars ] E\ "
ectric guitar amp at
Flanu § inches at max. velume
4 feet
i 10d
newton per YNEs per mi:mba]rc; —94 dbspl'— —— = = = - - Average speech at % inch

square meter  sguare cm.
Acoustlc guitar played
wwth the fingers
Acoustic guitar

—1— &0 played with a pick
.

LI

:
=-8— -y ———— - Average conversation
. a1 6 feet

.

.1 newton per 1 dyne per

square meter  square crm. | 74 dbspl -

1 microbar " 70

-t

—1—60 5

T 'i( Home in eity, continuous background
A microbar | noise (ears, subways, streat nolse!
—f--80 L .
******* Home in city at night

—1—40

07T microbar ;I;
——————— Isolated recording or TV studio

7777777 Open field, night, no wind
001 microbar - [erickets, insect noises, etc.}

.0002 microbar

0 dbspl = & sound pressure level {threshold of hearing}



Since the reference is assumed to be the lo-
west possible audible value, dB spl is almost
always positive, and correctly written should
have a + sign in front of the number, But it is
frequently omitted. Negative dB spl would in-
dicate so low an energy value as to be of inter-
est to a scientist trying to record one cricket at
1,000 yds. distance, and is of no significance to
the multichannel recordist. Far more to the
point is the question “What is a microbar?” It
is a unit of measurement related to atmospher-
ic pressure and although it is extremely small,
it must be divided down quite a lot before it
will indicate the minimum pressure change in
air that we consider minimum audible sound.
This will give you a better idea of the sen-
sitivity of the human ear.

One whole atmosphere, 14.70 pounds per
square inch, equals 1.01325 bars. So one
whole atmosphere in microbars comes out to
be 1,013,250. One microbar of pressure
change is slightly less than one millionth of an
atmosphere, and you can find it on our chart as
74 dB spl. It is not terribly loud, but it is cer-
tainly not hard to hear. As a matter of fact, it
represents the average power of conversation-
al speech at 6 feet. This level is also
used by the phone company to define normal
earpiece volume eon a standard telephone.
Now think about that minimum audible thresh-
hold again:

0.0002 microbar.

That's two ten thousandths of a millionth part
of one atmosphere!

This breakdown of one reference is not given
just to amaze you, or even to provide a feel for
the quantity of power that moderate levels of
sound represent. Rather it is intended to exp-
lain the reason we are saddled with a ratio/
logarithm measurement system for audio. Ad-
ding and subtracting multi-digit numbers
might be easy in this age of pocket calculators,
but in the 1920's when the phone company
began its research into sound and the human
ear, a more easily handled system of numbers
became an absolute necessity. Convenience
for the scientist and practical engineer, how-
ever, has left us with a system that requires a
great deal of complex explanation before you
can read and correctly interpret a “spec sheet”
for almost any piece of gear.

Here are the formulae for unit increment, but
they are necessary only for designers. And un-
less you build your own gear, you won't have
to deal with them. For power {watts) increase
or loss, calculate by the following eguation:

P2
1

10 LOG,, P—:N {dB)

For voltage, current or pressure calculations;

V2
20 LOGy, Vi N {dB)

Once we have this chart, we can see the differ-
ence between the way humans perceive sound
and the amount of force it takes to change air
pressure. Unfortunately, the result is not a
simple "twice as much pressure” of sound to
be heard as “twice as loud”, If you plot deci-
bels as the even divisions on a graph, the unit
increase you need is a very funny curve.

VOLTAGE, CURRENT
OF PRESSURE

dB =20 Icglog—;

<|<
N

must rise this way

5 10 15 20 25 30
increase . Rise in even 1 dB Unit

This is how the ear works, and we must adapt
our system to it. We have no choice if we ex-
pect our loudspeaker to produce a sound that
resembles the original sound we begin with.
The high sensitivity to sound of the human ear
produces a strong “energy” illusion that has
confused listeners since early times. How
powerful are the loudest sounds of music in
real power? Can sound be used as a source of
energy to do useful work, such as operating a
car? For any normally “loud” sound, the
answer is, regrettably, nol Perhaps not so re-
grettably, consider what would happen if one
pound of pressure was applied not to your
head, but directly to your inner ear. One pound
of air pressure variation is 170 dB spll This
amount of “power” might do some useful work
— but not much, it’s still only one pound and to



make use of it you will have to stand one mile
away or you will go deaf immediately.

If we reduce our sound power to realistic musi-
cal values, we will not be injured, but we will
have almost nothing (in real power terms) to
run the mic with! This low available energy is
the reason that high gain amplifiers are re-
quired for microphones.

When we take a microphone and “pick up” the
sound, we do have some leeway in deciding
how much energy we must have in order to
operate the electrical part of our system. If we
can decide that we don’t have to truly hear the
signal while we are processing it from point to
point and we can wait until the electronic de-
vices have done all their routing and switching
before we need audible sound, we can lower
the power of the signal. What is a good value
for a reference here? Well, we need to have
enough energy so that the signal is not ob-
scured by hiss, hum, buzz or other unpleasant
things we don’t want, but not so high that it
costs a fortune in “juice” or electrical power.
This was a big consideration for the telephone
company.

They now have the world’s biggest audio mix-
ing system, and even when they started out,
electricity was not free. They set their electri-
cal power signal reference as low as was prac-
tical at the time, and it has lowered over the
years as electronic equipment has gotten bet-
ter. In 1939 the telephone company, radio
broadcasting, and recording industry got to-
gether and standardized 1 milliwatt of power
as 0 dBm, and this is still the standard of relat-
ed industries. Thus, a O dBm signal at a 600
ohm line impedance will present a voitage of
0.775 volts.

Once again, we owe you an explanation. Why
does it say ZERD on the meter? What is an
ohm? Why 800 of them and not some other
value? What's a voit? Let's look at one thing
at a time.

1. The logic of ZERO on the meter is another
hangover from the telephone company
practice. When you start a phone call in
California, the significant information to a
telephone company technician in Boston is
— did the signal level drop? If so, how
much? When the meter says ZERQO it indi-
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cates (to the phone company) that there has
been no loss in the transmission, and all is
well. The reference level is one milli-watt of
power, but the gain or loss is in the informa-
tion the meter was supposed to display, so
the logic of ZERQO made good sense, and
that's what they put on the dial. We still use
it even though it's not fogical for anything
else, and the idea of a reference level de-
scribed as a "no loss” ZERQ, no matter what
actual power is being measured is so firmly
set in the minds of everyone in the audio
world that it is probably never going to
change.

. One ohm is a unit of resistance to the pas-

sage of electrical energy. The exact reasons
for the choice of 600 ohms as a standard
are connected to the demands of the cir-
cuits used for long distance transmission
and are not simple or easy to explain. Suf-
fice it to say that the worst possible thing
you can do to a piece of electronic equip-
ment is to lower the resistance it is expect-
ed to work into {the load). The lower the
number of ohms, the harder it is to design a
stable circuit. When you think about "toad”,
the truth is just the opposite of what you
might expect! O chms is a "short circuit”,
no resistance to the passage of signal. If
this condition occurs before your signal gets
from California to Boston, you won't be able
to talk — the circuit didn't “get there”, it
“shorted out”. Once again, telephone com-
pany logic has entered the language on a
permanent basis. Unless the value for ohms
is infinity {no contact, no possible energy
flow) you will be better off with a higher va-
lue, and many working electronic devices
have input numbers in the millions or bil-
lions of ohms.

. A volt is a unit of electrical pressure, and by

itself is not enough to describe the electrical
power available. To give you an analogy —
that may help, you can think of water in a
hose. The pressure is not the amount of
water, and fast flow will depend upon the
size of the hose {impedance or resistance}
as well. Increase the size of the pipe (lower
the resistance, or Z} and pressure {volts) will
drop unless you make more water (current)
available to keep up the demand. This ana-
logy works fairly well for DC current and
voltage, but alternating current asks you to



imagine the water running in and out of the
nozzle at whatever frequency your “circuit”
is working at, and is harder to use a mental
aid. Water has never been known to flow
out of a pipe at 10,000 cycles per second.

This reference level for a starting point has
been used by radio, television, and many other
groups in audio because the telephone com-
pany was the largest buyer for audic equip-
ment. Most of the companies that built the
gear started out working for the phone com-
pany and new audio industries, as they came
along, found it economical to use as much of
the ready-to-hand stuff as they could, even
though they were not routing signais from one
end of the world to the other.

Must we use this telephone standard for re-
cording? Its use in audio has been so wide-
spread that many people have assumed that it
was the only choice for quality audio. Not so.

A 600 ohm, 3-wire transformer-isolated circuit
is a necessity for the telephone company, but
the primary reason it is used has nothing to do
with audio quality. It is noise, hum and buzz
rejection in really long line operation {(hundreds
and hundreds of miles).

Quality audio does not demand B00 ohm,
3-wire circuitry. In fact, when shielding and
isolation are not the major consideration, there
are big advantages in using the 2-wire system
that go well beyond cost reduction. It is, as a
system, inherently capable of much better per-
formance than 3-wire transformer-isolated cir-
cuits.

Since TASCAM M-B0 mixer is designed to
route a signal from a mic to a recorder, we
think that the 2-wire system is a wise choice.
The internationaily accepted standard {IEC) for
electronics of this kind uses a voltage refer-
ence without specifying the exact load it is ex-
pected to drive. The reference is this:

0=1volt

This is now the preferred reference for all elec-
tronic work except for the telephone company
and some parts of the radio and television bu-
siness. Long distance electronic transmission
still is in need of the 600-chm standard.

If your test gear has provision for inserting a
600 ohm load, be sure the load is not used
when working on TASCAM equipment.

Now that we have given a reference for our “0”
point, we can print the funny curve again, with
numbers on it, and you can read voltages to go
along with the changes in dB.
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SIMPLIFY THE DB AND ITS MANY VARIATIONS

When it comes to describing the level of audio
signal in a circuit, the whole issue of “dB's”
may seem very complicated to anyone but a
mathematically skilled engineer. However, by
comparing audio signals to water flowing
through a pipe (a “circuit”), we can simplify the
concept of dB and audio level so that it is less
“magic” and more understandable {we hope).
First, let's define our terms for this compari-
son:
VOLTAGE:
It is similar to WATER PRESSURE. i vol-
tage were truly water pressure, we would
express it in pounds per square inch. Ac-
tually, another term for voltage is "EMF,”
which stands for “electromotive force,”
which really is the pressure on the electrons
which causes them to flow through a circuit.
IMPEDANCE:
It is similar to the RESISTANCE OF THE
WATER PIPE TO THF FLOW OF WATER.
Electrically, impedance “impedes™ or works
against the flow of electrons in an AC cir-
cuit, so the restriction to water flow caused
by the pipe’s diameter and internal surface
friction is like impedance. Electrical “resist-
ance,” while similar to impedance, applies
to DC current. A speaker, for example, may
have a 3 ohm DC resistance, but an 8 ohm
impedance at 1 kHz.
POWER:
It is similar to the AMOUNT OF WATER
THAT FLOWS THROUGH THE PIPE. it we
were actually measuring water level, we
might use a unit of volume such as liters,
milliliters, gallons, quarts, ounces, etc. With
glectrical circuits, we use a unit of power —
the watt, 1/1000 watt {the milliwatt).

We can consider the pipe to be the electrical
input or output circuit. The pipe's diameter de-
termines its resistance to water flow; a smalier
diameter pipe (wire} has a higher resistance
{analogous to impedance) because it makes it
more difficult for the water {electrons) to flow.

If we aim the pipe up in the air and measure
the height of water column that emerges from
the end of the pipe, we have a level (power).
With a pipe of a given diameter (impedance},
the amount of water flowing is proportional to
the water pressure (voltage). If you increase
the pressure, you increase the height of the
water stream emerging from the pipe.
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Look at Figure 1. Note that a 0.775 volt
“pump pressure” pushing water through a 600
ohm “pipe” causes the water “level” to reach 1
milliwatt in height. We'll call that level of
water {1 milliwatt of power) a level of 0 dBm.

T milliwatt
or
0 dBm “level”

600 chm “pipe”

0.775 volt
"pump pressure”
Figure 1.

AN ESSENTIAL POINT TO REMEMBER: O dBm
1S ALWAYS FQUAL TO ONE MILLIWATT. It
doesn’t matter how much water pressure (vol-
tage) it took to achieve that level, or what pipe
diameter (impedance) the water had to flow
through ... if the water level reaches 1 milli-
watt, the level is 0 dBm. Any other dBm value
is merely a relative power level expressed in re-
ference to the TmW level,

Look at Figure 2. Here the same 0.775 volt
“pump pressure” is pushing water through a
pipe of 1200 ohm impedance. Since less
water can flow through the smaller pipe, the
water level emerging from the pipe is cut in
half: 1/2 milliwatt — half the power. Since,
with regard to power, half the level is a de-
crease of 3 dB, the level is now -3 dBm, not O
dBm. As you can see, WHEN YOU INCREASF
THE IMPEDANCE WITHOUT CHANGING THE
VOLTAGE, YOU GET LESS POWER (fewer
dBm). Conversely, if you decrease the impe-
dance (large pipe}, you'll increase the power
{(more dBmj).

1/2 milliwatt
1 or
-3 dBm “level”

‘ 1200 ohm “pipe”

Figure 2, i

0.775 volt
“pump pressure”



FORGET THE NOTION THAT dBm REGUIRES A
600 OHM “PIPE”. While dBm results from a
combination of impedance and voltage, it
refers onfy the end result ... The power (water
column height}.

Look at Figure 3. Notice that we can obtain a
“level” of 0 dBm with a 1200 ohm pipe .. it
simply takes more pump pressure than with a
600 ohm pipe. Since we doubled the impe-
dance relative to Figure 1 {from 800 to 1200
ohms), we also have to increase the voltage to
1.1 volts (multiplying 0.775 V by 1.414, which
is the square root of 2). The end result is the
same, 1 milliwatt of power (water), which is 0
dBm.

"1 milliwatt
or
0 dBm “level”

1200 ohm “pipe”

1.1 volt
“pump pressure”

Figure 3.

It should now be ciear that defining a level in
dBm only defines the power. If you want to
use dBm to describe a voftage, you'll have to
specify a particular impedance or resistance
{pipe). which is typically given as 600 ohms,
but could be any impedance or resistance. IF
YOU HAVE A CIRCUIT WHICH DOES NOT USE
MUCH POWER, BUT IS INSTEAD SENSITIVE
170 VOLTAGE, EXPRESSING LEVEL IN dBm IS
NOT PARTICULARLY USEFUL. For this rea-
son, other "dB” terms have been devised.

A high impedance input will not draw much
power from a circuit unless the voltage is in-
creased 10 a very high level. Why? Remember
that the greater the impedance or resistance
{the smaller the pipe), the less current can
flow. Today, most mixers, power amplifiers,
and other signal processors are no longer de-
signed for 600 ohm input impedance. Instead,
they have high impedance inputs which are
sensitive to the voltage (pressure) of the input
signal, not the power {water level),

When you double the level voltage-wise, you
increase it 6 dB, whereas if you double the lev-
el power-wise, you increase it by 3 dB. The
reason for this apparent discrepancy is not all
that complex, but it involves some mathema-
tics that we'll omit here to avoid getting t00
technical. Suffice it to say that the difference
has to do with the fact that power is propor-
tional to voltage squared, and “dB" is a loga-
rithmic quantity. To keep the terms and num-
bers more appropriate to a voltage sensitive
circuit, not a power sensitive one, a “"dB” term
which refers to voltage was developed -
“dBV.” The “V” in "dBV"” denotes “voltage.”
(The “m” in “dBm” denotes "milliwatt.”)

The O dBV reference is 1 volt. It was chosen
because it's easier to work with than 0.77b
volts when manipulating equations. 0 dBV is
always associated with 1 volt, regardiess of
the impedance. It so happens that O dBV (vol-
tage) will produce O dBm {power) only in a cir-
cuit with 1,000 ohms impedance {assuming
voltage and current are in phase). Refer to Fig-
ure 4.

NOTE: The “purist” engineers among you will
recognize the fact that all dB numbers always
refer to a power level, but in practical terms,
dBV is used to describe voltages, regardless of
the actual circuit impedance.

rRoeke.

A

w ::::: " “le\,’el" or
il power not
1 ianifi
wi  significant

it

#inm

BHi

aninm

allli )

Bl “pipe” not

uir significant
wim assumed to be
B high impedance

anin

Figure 4. E

TASCAM input and output levels have tradi-
tionally been rated in dBV because the equip-
ment has high impedance circuitry which
senses voltage, not power. There's only one
slight complication in our practice of using
dBV values, and it comes up when you inter-
face a piece of TASCAM equipment to equip-
ment which another manufacturer rated using
an assumed 600 ohms impedance. The equip-
ment will usually work properly, but the level
calibration may be slightly inaccurate due to

1.0 volt “pump
pressure = 0 dBV
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the differences between the dBm and dBV "0
dB” references.

Let's look at a practical example.

Refer to Figure 5. Suppose the TASCAM out-
put is rated at 0 dBVY, and the other equip-
ment’s input to which the TASCAM output is
connected is rated at O dBm. Guess what hap-
pens. The 0 dBV output {1 voit), upon encoun-
tering a lower impedance (600 ohms rather
than 1,000 ohms), causes more power to flow
..+2.2 dBm instead of O dBm. It's not a big dif-
ference, and it can usually be adjusted with a
level control — assuming the output circuit is
capable of driving 600 ohms (which may or
may not be the case). However, the level
which causes a “0” indication on the TASCAM
output meter will drive the input meter to
“+2.2" since it is calibrated based on a 0.775
volt “zero” into 800 ohms assumed impe-
dance.

" 1.67 miliiwatts
“level” or
+2.2 dBm

600 ohm “pipe”

1.0 volt "pump
pressure” =0 dBY

Figure 5.

Look at Figure 6. To avoid the possible error of
2.2 dB, the term “dBv"” was introduced. Like
"dBV", "dBv” is used to describe voltage, not
power, but 0.775 volts is the "0 dBv" refer-
ence. The only difficulty with “dBv” was that
many people igneore capitalization and confuse
dB “big V" with dB “small v, so the 2.2 dB er-
ror persists. For this reason, we are now
changing to "dBu” instead of “dBv.” They're
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the same term (0 dBu = 0.775 volts), but hope-
fully people won’t confuse a "u” with a "V,

“level” or

e power not
il gsignificant
1411k

o

Bilirnim

1iifliin

Hiine

LT S
B Pipe not
s significant

BItAITE
Bilinig

0.775 volt “pump
pressure” =0 dBu

Figure &.

If a TASCAM output is rated at O dBu, it means
it puts out 0.775 volts into a high impedance
{it may also do so into a low impedance, if so
specified). Connect a O dBu output to a 0 dBm
nominal input, and the meters should match
one another.

Different correction factors:

0 dBm=0.775V/
600 Q
0dBV=1V | Voltage 0 dBu=0.775 V/
higher than 600 £
+6 dB 2V +8.2dB
+1 78 dB | 1.22V +4 dB
F %§g§ By +2.2 dB
H X F e b0
05V -3.8dB
-8.2dB 0.388 V -6 dB
0BT s D3 i -7.8dB
-12dB 0 250 v
-12.2dB
-20dB
Note:

The “u” in "0 dBu” stands for “unloaded”.



IMPEDANCE MATCHING AND LINE LEVELS

All electronic parts, including cables and non-
powered devices {mics, passive mixers and
such), have impedance, measurable in ohms
{symbol £ or Z). Impedance is the total oppo-
sition a part presents to the flow of signal, and
it's important to understand some things

OUTPUTS — w plug into

It is generally said that the output impe-
dance {Z) should be as low as possible. 100
ohms, 10 ohms. The lower, the better, in
theory. A circuit with a fow output impe-
dance will offer a low resistance to the pas-
sage of signal, and thus will be able to sup-
ply many multiple connecticns without a
{oss in performance or a voltage drop in any
part of the total signal pathway. Low impe-
dance values can be achieved economically
by using transistors and integrated circuits,
but other considerations are still a problem
in practice, such as;

1. The practical power supply is not infin-
itely large. At some point, even if the
circuit is capable of supplying more en-
ergy you will run out of “juice”.

2. Long before this happens, you may
burn out other parts of the circuit. The
output impedance may be close to the
theoretically ideal “ohms” but many
parts in the practical circuit are not.
Passing energy through a resistance
generates heat and too much current
will literally burn parts right off the cir-
cuit card if steps are not taken to pre-
vent catastrophic failure.

3. Even if the circuit does not destroy it-
self, tco high a demand for current
may seriously affect the quality of the
audio. Distortion will rise, frequency
response will suffer, and you will get
poor results.

SOURCE (output)

plugs into

about this value when you are making connec-
tions in your mixing system. The outputs of
circuits have an impedance rating and so do
inputs. What's good? What values are best?
It depends on the direction of signal flow, and
in theory, it looks like this:

INPUTS

Inputs should have very high impedance
numbers, as high as possible {100,000
ohms, 1 million ohms, or more if it can be
arranged).

A high resistance to the flow of signal
at first sounds bad, but you are not go-
ing to build the gear. If the designer
tells you his input will work properly and
has no need for a large amount of signal,
you can assume that he means what he
says. For you, a high input impedance is an
unalloyed virtue. It means that the circuit
will do its job with 2 minimum of electrical
energy as a beginning. The most “economi-
cal” electronic devices in use today have in-
put impedances of many millions of ohms,
test gear for example, voltmeters of good
quality must not draw signal away from
what they are measuring, or they will disturb
the proper operation of the circuit. A design
engineer needs to see what is going on in
his design without destroying it, so he must
have an “efficient” device to measure
with.

LOAD {input)

The classic procedure for measuring output
impedance is to reduce the load’s impedance
untit the output voltage drops 6 dB (half the
originai power} and note what the load value
is. In theory, you now have a load impedance
that is equal fo the output impedance. If you

gradually reduce the load {increase the input
impedance), the dB reading will return slowly
to its original value. How much drop is accep-
table? What load will be left when an accepta-
ble drop is read on the meter?
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Traditionally, when the load value {input Z) is
approximately seven times the output impe-
dance, the needle is still a little more than 1 dB
lower than the criginal reading.

Most technicians say, “1 dB, not bad, that's ac-
ceptable.” We at TASCAM must say that we
do not agree. We think that a seven-toc-one ra-
tio of input (7} to output (1) is not a high e-
nough ratio, and here’s why:

1. The measurement is usually made at a mid-
range frequency and does not show true
loss at the frequency extremes. What about
the drop at 20 Hz or 30 kHz?

2. All outputs are not measured at the same
time. Most people don’t have twenty
meters, we do. Remember, everybody plays
together when you record and the circuit
demands, in practice, are simultaneous. All
draw power at the same time.

Because of this widely misunderstood rule of
thumb — the seven-to-one ratio, we will give
you the values for output impedance.

True Qutput Impedance

Even though the true output impedance may
be low, say 100 ohms, it takes a lab to check
the rule of thumb, so for the practical reasons
we have explained, the use of the ratio method
of impedance calculation must be changed to
a higher ratio. We prefer 100:17 if possibie and
we consider 50:1 to be the minimum ratio that
we think safe. Because of this, we will give
you a number far ohms that you can match,
Minimum Lead Impedance. No calculations,
we have made them already.

Minimum Load Impedance

MAKE CERTAIN THAT YOU CONNECT NO TO-
TAL LOAD IMPEDANCE LOWER (numerically)
THAN THESE FIGURES.

Line Cutput/AUX A/B Qutput 2k ohms
Monitor Cutput (ST MSTR A/B) 2k ohms
Monitor Output (Balance type) 600 ohms
Direct Output 2k ohms
Access Send Qutput 2k chms
Pre Output 2k ohms

Nominal Load Impedance

Our specifications usually show 10,000 ohms
as a Norminal Load Impedance. This load will
assure optimum performance. Remember, any
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Impedance lower than 10,000 ohms is more
load.

Input Impedance

Input impedance is more straightfoward and
require only one number. Here are the values
for the M-50:

Mic Input 600 chms
Instrument input 100k chms
Tape [2TR A/B (L/R}] Input 47k ohms
Phono Input 47k ohms
Line input 22k ohms
Program Buss Input 22k ohms
Aux Buss Input 22k ohms
Solo Buss Input 22k ohms
Monitor Input 22k ohms
Access Receive Input 10k ohms
Spare Input 100k ohms

if one output is to be “Y"” connected to two in-
puts the total impedance of the two inputs
must not be lower than the minimum load
impedance, mentioned above, and if it be-
comes necessary to increase the number of in-
puts with slight reduction of the load specifica-
tions, you must check for a drop in level, a loss
of headroom, low frequency response, or else
suffer from a bad recording. If one input is
10,000 ohms, another of the same 10,000
ohms will give you a total input impedance
(load) of 5,000 ohms. To avoid calculations
you can dc the following when you have
two inputs to connect to one output.

Take the lower value of the two input impe-
dances and divide it in half. If the number you
have is greater than the minimum load impe-
dance, you can connect both at the same
time. Remember, we are not using the true
output impedance we are using the adjusted
number, the minimum, output load impedance.

[f you must have exact values here is the for-
mula for dissimilar 2 loads or inputs:

R1 x R2
X = R +R2
When you have more than two loads (in-
puts), just dividing the lowest impedance by
the number of inputs will not be accurate
unless they are all the same size. But if you
still get a safe load then the minimum load
impedance by this method, you can connect
without worry.



If you must have exact values, here is the for-
mula for more than 2 loads or inputs:

S T EE RO
R1 R2 " R3 Rn
RX = Value of Total Load

Finding Impedance Values on Other Brands
of Equipment

When you are reading an output impedance
specification, you will occasionally see this
kind of statement:

Minimum load impedance = X ohms
or
Maximum load impedance = X ohms

These two statements are trying to say the
same thing, and can be very confusing. The
minimum foad impedance says: Please don't
make the NUMBER of ohms vou connect to
this output any lower than X ohms. That's
the lowest NUMBER. The second statement
changes the logic, but says the exact same
thing.

Maximum load impedance refers to the idea
of the LOAD instead of the number, and
says: please don't make the LOAD any hea-
vier. How do you increse the load? Make
the number lower for chms. Maximum load
means minimum ohms, so read carefully.

When the minimum/maximum statement is
made, you can safely assume that the manu-
facturer has already done his calculations,
and the number given in ohms does not
have to be multiplied. You can MATCH the
value of your input to this number of ohms
successfully; but as always, higher ohms will
be okay (less load).

Occasionally, a manufacturer will want to
show you that 7 times the output Z is not quite
the right idea and will give the output impe-
dance and the correct load this way, they will
call the output impedance the True Output
Impedance and then will give the recommend-
ed minimum LO0AD impedance. It may be a
higher or lower ratio than 7 times and will be
whatever the specific circuit in question re-
quires.

REFERENCE LEVELS

We should talk about one more reference, a
practical one.

Anyone who has ever watched a VU meter
bounce around while recording knows that
“real sound” is not a fixed value of energy. It
varies with time and can range from “no rea-
ding” to “good grief” in less time than it takes
to blink. In order to give you the numbers for
gain, headroom and noise in the M-50, we
must use a steady signal that will not jump
around. We use a tone of 1,000 cycles and
start it out at a level of ~-60 dB at the mic input,
out beginning reference level, All levels after
the mic input will be higher than this, showing
that they have been amplified, and eventually
we will come to the last output of the
M-50 — the line-out and the reference signal
there will be —10 dB, our “line level” reference.

From this you can see that if your sound is
louder than 94 dB spl, or your mic will produce
more electricity from a sound of 94 dB spl
than -B80 dB, all these numbers will be
changed. We have set this reference for mic
level fairly low. K you examine the sound
power or sound pressure level (spl) chart on
page 8 you will see that most musical instru-
ments are louder on the average than
94 dB spl, and most commercial mics will pro-
duce more electricity than the —60 dB for a
sound pressure of 94 dB, so you should have
no problems getting up of “0 VU on your re-
corder.

We should also make a point of mentioning
that the maximum number on this chart repre-
sents “peak power” and not average power,
The reason? Consider if even some momen-
tary part of your recording is distorted, it will
force a re-recording and it is wisest to be pre-
pared for the highest values and pressure even
if they only happen “once in a while”, On this
point, statistics are not going to be useful, the
average sound pressure is not the whole story.
The words themselves can be used as an ex-
ample. Say the word “statistics” close to the
mic while watching the meters and the peak
LED level detector. Then say the word “avera-
ge”. What you are likely to see are two good
examples of the problems encountered in the
“real world” of recording. The strong peaks in
the “s” and “t” sounds will probably cause the
LED's to flash long before the VU meter reads
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anywhere near “zero” while the vowel sounds
that make up the word “average” will cause no
such drastic action.

To allow peaks to pass undistorted through a
chain of audio parts, the individual gain stages
must all have a large reserve capability. If the
average is X then X, + 20 dB is usually safe for
speech, but extremely percussive sounds may
require as much as 40 dB of “reserve” to insure
good results. Woodblocks, castanets, latin
percussion {guido, afuche} are good examples
of this short term violence that will show a
large difference between “LED flash” and ac-
tual meter movement. When you are dealing
with this kind of sound, believe the LED, it is
telling you the truth.

If you are going to record very loud sounds you
may produce more electrical power from the
mic than the M-50 can handle as an input.
How can you estimate this in advance? Well,
the spl chart and the mic sensitivity are tied to-
gether on a one-to-one basis. If 94 dB spl
gives —60 dB {1 mV)} out, 104 dB spl will give
you -50 dB out, and so forth. Use the number,
on our chart for sound power together with
your mic sensitivity ratings to find out how
much level, then check that against the maxi-
mum input levels for the various jacks on the
M-50. If your mic is in fact producing -10 dB
or line level, there is nothing wrong with plug-
ging it into the line level connections on
the mixer. You will need an adaptor, but after
that it will work!

Most mic manufacturers give the output of
their mics as a minus-so-many-dB number, but
they don’t give the loudness of the test sound
in dB, it's stated as a pressure reference {usual-
ly 10 microbars of pressure). This reference
can be found on our sound chart. It is 94 dB
spl, 10 microbars, 10 dynes per cm2 or 1 New-
ton per square meter. For mics, the reference
“0"is 1 volt (dB). So, if the sound is 94 dB spl,
the electrical output of the mic is given as —60
dB, meaning so many dB less than the refer-
ence O = 1 wvolt. In practice, you will
see levels of —60 dB for low level dynamics, up
to about —40 dB or slightly higher for the bet-
ter grade of condenser mics available today.
TASCAM recorders and mixer work at a level
~of =10 dB referenced to 1 volt {0.3 volt) so, for
94 dB spl, a mic with a reference output of =60
dB will need 50 dB of amplification from your
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M-50 or recorder in order to see “0 VU” (-10
dB) on your meter. Now, if the sound you want
to record is louder than 94 dB spl, the output
from the mic will be more powerful and you
will need less amplification from your M-50 to
make the needles on your recorder read "0
vuU”,

THE BLOCK DIAGRAM
AND GAIN BLOCK DIAGRAM

Befere you begin reading the next section of
this manual, flip out the extra fold on page 63,
64. On this page, we have printed the block
diagram. It shows the signal flow through the
M-50 and it represents in simple form, the ac-
tual electronic arrangement of all the jacks,
controls and gain stages from mic-in to fine-
out.

The diagram on page 65 ~ 70 indicates the
gain of a reference signal, the noise level, and
the available reserve gain or headroom at any
point in the signal chain. An experienced audio
engineer would be able to operate the M-50
successfully with just these diagrams and a
list of input and output specifications.

Any question about function or gain can be an-
swered by studying the drawings. Will the
accessory send signal change in level if the in-
put fader is moved? No, the signal is shown
leaving the main line before the input fader.
You read both diagrams from left to right, in-
put to output.
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INPUT SECTION

In muititrack recording consoles, a description
of signal “sequence” or flow is made more
confusing by the multiple uses of the same cir-
cuit, depending on what point in the process
you are considering. Broadly speaking, multi-
track recording has three stages: Basic track-
ing — recording the initial track or tracks; Over-
dubbing - adding more to the “Basic” and fin-
ally, when all recording is complete, Remixing
to the desired final format, stereo, mono, etc.
Obviously, there is no real need to duplicate
functions that can use the same parts at a later
stage in the process. For example, you don’t
need a separate EQ section for the LINE IN or
TAPE IN function, a simple re-routing switch to
select the input signal, MIC, LINE, or REMIX
(TAPE} will be all that is necessary. If we were
to ignore the logic of the recording process,
this description of signal flow in the M-50
would be much easier for us and we could
disregard the extremely large number of differ-
ent possibilities. So that you will understand
why a specific jack or function was incorporat-
ed we'll tell you what we had in mind when we
built the M-50.

To save space, we use the wiring sequence as
our logical “guide” to organize this manual and
we'll describe the signal flow “options” as we
come to them on a “once through” basis,
which means that the wiring description will
be logical, but the benefit or purpose of the
feature may not be in the logical sequence of
multitrack work. Because the M-50 will use
many of the same circuits more than once in
the 3 step multitrack process, we will have to
talk about overdub or mixdown related fea-
turgs at the beginning of this section before
we have completed one complete signal path
through the mixer to the recorder!

This manual presumes nothing about your past
experience with the multichannel process ex-
cept a willingness to learn. An expert in the
field might see the significance of a control or
jack with just a simple statement of its loca-
tion, but in this manual we will point out “the
obvious”.

The terms that we use in the Index may not re-
late the use of the Model 50 to the field that
you already know. For example, a musician
will call the beginning of the tape the “top”,
because it relates to the top of a piece of music
paper. An Audio-Visual producer would refer
to the beginning of the program as “home” as
fn “return home” when thinking of the rewind
function. This variation in the “jargon” makes

the use of a conventional Index or Table of
Contents difficult, and you have no guarantee
of finding the help you need easily. Our job re-
lated sequence of instruction is self indexing to
a much larger extent. It is likely that more than -
one person will be involved in the recording
process sooner or later, but we have written
this manual with the assumption that the first
time user will start all alone. If you can
comprehend the “solo” use of the M-50 you
should have no troubles converting the logic of
the unit to accommodate extra “studio staff".

There are a total of 36 basic signal input con-
nectors on the twelve Input Channels: 12 MIC
INS, 8 MULTI-PURPOSE TAPE INS, 4 INPUTS
{2TR A&B, L/R), 8 SECONDARY INPUTS, and 4
SECONDARY MULTI-PURPOSE INPUTS.

1. Mic Input Section:

There is one MIC IN on each of the 12 /nput
Channels.

a. MIC IN Connector

A balanced three conductor transformerless
microphone input circuit is provided. Any mic
with an output impedance from 50 to 600
ohms will work.

b. PHANTOM Power On/Off Switch

The phantom power supply in the M-50 con-
forms to the DiN standard # 45 596, 48 volts
DC applied to hoth pins 2 and 3 simultaneous-
ly through a pair of current limiting resistors
{6.8k ohms), Since there are many other meth-
ods that are referred to as “phantom” that re-
quire a different voltage, or a different method
of applying the voltage to the pins of the MIC
iIN connector, we strongly recommend that
you check the manuals for the mics that you
plan on using. Make sure that this phantom
method is correct before you plug in. For some
examples that may help you “cross reference”,
this 48V duplex phantom power circuit is cor-
rect for:

NEUMANN 80 series, such as km84, U87, 89.
SONY mics that use 48V (some useless, but
will work on 48Y without causing problems).
This method WILL NOT operate condenser
mics with AB standard such as the Sennheiser
405, 406 or 416, AKG condenser microphones
except those with EB after the model number.
Caution: Some other phantom power micro-
phones will ground one side of the common
48V line we provide and your 48V mics will all
turn offl You must isolate the input that has
the other standard connected!
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Even though duplex 48V phantom is safe for
dynamic mics in theory, in practice, your mic
cables may not allow exactly 48V to get all the
way up to the mic. If there is any difference in
the voltage supplied to pins 2 and 3 at the mic
end of the cable you will have some voltage
offset in the dynamic mic that can cause dam-
age to the sound, or damage to the mic!

TURN OFF the phantorn power ONJOFF switch

{on the back panel) on all the inputs that don't

need itl

c. MIC ATT Switch

Two positions are provided.

1) Set center, there is no effect.

2) Set fully left, a 30dB pad is inserted (the sig-
nal is reduced by 30dB). Switch in this pad
when counterclockwise rotation of the MIC
TRIM (full attenuation) cannot correct an
overload condition originating at the MIC IN.

d. Differential Microphone Amplifier
This transformer substitute circuit does not
show on the outside, but its contribution to the
system is considerable. The low power signal
that the mic generates must often be protect-
ed and isolated from other low power signals
in the real world. Radio, power line hum, buzz,
crackles, and switching noise when motors
start up. (Do you have an air conditioner on
you AC line)? — all these unwanted signals
must be kept out of the very high gain ampli-
fiers that are needed to raise the mic signal to
a working level. The balanced or three-wire
circuit and input isolation transformer be-
comes cne way to deal with the problem. A
circuit using a single Differential amplifier can
do the same thing as a transformer, cancel any
signal that is the Same on both incoming
lines. A difference in signal on the two inputs
is amplified, a common signal (anything that is
the same on both pins), is not passed, and you
get only the signal provided by the mic.
e. PHASE Reverse Switch
Since the MIC IN circuit is balanced at this
point, it is possible to invert the “phase” or po-
larity of the incoming signal. Set center, the
phase is unaltered. Set left, the switch re-
routes pin 2 to wire 3, and pin 3 to wire 2, and
thus the polarity of the incoming signal is re-
versed.

When a sound source is picked up by more

than one microphone, the time displacement

between each microphone’s “hearing” of the
‘signal can be different enough that the micro-
phones actually cancel or add to each other to
a greater or lesser degree; i.e., the sound may
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appear thinner or even fatter than anticipated
due to the mic placement. Should this occur,
“flipping” the phase on one or more of the mi-
crophones may cure the problem and eliminate
the need to re-position the mics. Also, phase
reversal may help to eliminate leakage from
adjacent should sources into a given micro-
phone. The PHASE reverse switch will affect
only the MIC input circuit.

2. 8 Multi-Purpose Tape Inputs - Channels
1 through 8

The TAPE INPUT provides signal to the chan-
nel’s INPUT select switch and the AUX A and
AUX B systems. The fact that the AUX A and
AUX B systems have their own SIGNAL SE-
LECT switch means that you may have a MIC
IN selected as a source to feed the channel and
also have a tape track feeding one or both AUX
systems at the same time! You may split the
functions on the channel and each system can
be used to do its own job.

TAPE INs 1 through 8 also provide signal to
their respective BUSS/MOFF)/TAPE switches
in the MONITOR SECTION for monitoring the
output of the B track recorder without having
to alter the controls or settings on the /nput
Channels.

3. 2TR A&B Tape Inputs - Channels 9
through 12

Located on the back panel of /nput Channels 9
through 12, each of these inputs provides sig-
nal to the channel's INPUT select switch, It
also provides signal to the MONITOR SELECT
swtich rack where 2TR A selects the 2TR A,
L/R inputs from channels 9 and 10 and 2TR B
selects the 2TR B, L/R inputs from channels 11
and 12. We suggest that you consider using
these two stereo inputs to the MONITOR as a
two-track master monitor during Remix or as
an effects return during Overdub.

In this way it is possible to monitor the Mix-
down directly from the two-track or add ef-
fects return to your MONITOR mix without re-
cording them.
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4. Secondary inputs - Channels 1 through 8
Located on /nput Channels 1 through 8, these
secondary inputs provide signal exclusively to
their respective fnput Channel’s INPUT select
switch. They include Instrument, Phono, and
Line inputs:

a. INST INput — Channels 1 and 2

Input Channefs 1 and 2 each have a pair of
INST IN jacks.

1) INST IN (RCA connector}

2} INSTIN {1/4" phone jack)

The two jacks are parallel wired. However,
when a signal source is connected to the INST
IN 1/4" phone jack, the jack will disconnect
the parallelled INST IN RCA connector from
the circuit.

The INST INs will accept the signal “direct”
from most electric guitars and basses. With
some “hot” pickups you may have to turn
down the instrument volume control to avoid
overload, or adjust the RMX (LINE} TRIM con-
trol.

b. PHONO Input — Channels 3 and 4

The PHONO . input on /nput Channels 3 and 4
allows the use of a stereo turntable without
the need for the purchase of a separate
preamp. RIAA EQ is provided, and the input
impedance is 50k ohms. the PHONO input
has been incorporated for convenience in pro-
duction which require Library materials to be
incorporated; i.e., Multi-Image, Non-Sync film-
work, wild track, or to check a test pressing.
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c. LINE INputs — Channels 5 through 8

The LINE INs on /nput Channels 5 through 8
will accept signal from any line level source.
Many electronic pianos and synthesizers are
compatible with these inputs.

AL WIC INFUTS ARE USED
— WITH TRANSFORMERLESS TTFE BALANCE CIRCUIT 600 OHMS

GHAN f, CHAN.2 e

\aav: and

GEmy T L pHasE]

i Q ‘@H’Q—D}@'—)WW

I H—E{ f
| e |
_I

T ERE QT

CHAN.S ~ CHAN.B i
Prgon | anrow;
c-«.eval‘—"\" I'vxm] [PAESE"
M i
LW b - |
o
|
e

5. 4 Secondary Multi-Purpose Inputs —
Channels 9 through 12

The LINE INput on channels 9 through 12 pro-
vides signal to the respective /nput Channel’s
INPUT select switch and the channel's AUX A
and B systems. You can have either of the
other two inputs (MIC IN or 2 TR input) on
these channels feeding the channel and simul-
taneously select LINE [N to feed the AUX A or
AUX B system. In this way the functions on
the channel may be split and each system can
be used separately as required.
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6. Trim

Used in conjunction with the OVERLOAD LED,
TRIM will reduce the level of those fnpui sig-
nals which would otherwise overload the
subsequent electronics in the signal chain.
Each /nput Channel is equipped with a MIC
TRIM and a RMX (LINE) TRIM te avoid having
to reset the trim or fader when alternating be-
tween the MIC IN and another of the inputs to
the channel.

a. MIC TRIM (Upper Section)

This control provides variable attenuation to
signal originating at the MIC IN. If additional
gain reduction is needed, insert the MIC ATT.
b. RMX (LINE) TRIM (Lower Section)

Provides variable attenuation to signal origin-
ating at inputs to the channel other than the
MIC INput.

7. Input Select Switch

This three position switch determines which

input is to be routed through the channel, and

the pre and post feeds to the AUX A and B sys-
tems.

a. Set Left

Select the MIC IN {all channels).

b. Set Right

Selects the MULTI-PURPOSE TAPE IN on

channels 1 through 8 and the 2TR A & B, L/R

input on channels 9 through 12.

1) RMX {Remix) — Channel 1 through 8
This position provides the mixer's full con-
trol capability (EQ, effects, mixing, etc.) for
final Remix or fine tuning of the playback of
the multitrack tape.

2) 2TR A and B — Channels 9 through 12
Playback from the mixdown deck or any
other stereo recorder requiring the mixer’s
full control capability would be the logical
use for this position. However, we suggest
you consider using this position as an ef-
fects return. You may wish to use 2TR A,
L/R to return the effects and 2TR B, L/R for
playback of your two-track master.

c. Set Center

Selects the SECONDARY INPUT on channels 1

through 8 and the SECONDARY MULTI-

PURPQSE INPUT on /nput channefs 9 through

12

1) INSTrument — Channels 1 and 2
The INST INs may be considered as direct
boxes.

2) PHONQ — Channels 3 and 4
Select this position to preamplify the output
from a turntable.
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3} LINE — Channels 5 through 12
Selects signal from the LINE IN to the chan-
nel,

8. Pre Out RCA Jack

Is the preferred point for Cue mixes, A mix
made from this point by adding an accessory
mixer (Model 1} will not change if you move
the input fader, use the MUTE function, or
adjsut the EQ. The only thing that is more
frustrating to a player than having the Cue
“jump around” in the headphones is to have
the sound of a critical part disappear entirely.
The PRE OUT avoids this problem.

9. Overload LED

When signals high enough to make the PRE
OUT and ACCESS SEND outputs exceed
+15dB are applied to the channel, this LED wvill
light. Adjust the appropriate gain reducing
control (TRIM, or MIC ATT) until this LED re-
mains out when signal is present. When work-
ing with extremely percussive transient mate-
rial, maximum TRIM and MIC ATT may be re-
quired to prevent this LED from flashing on
strong “peaks”. Changing to a less sensitive
mic may help.
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10. Access Send-Rcov Jacks

The high gain provided by the mic preamplifier
allows us to place our first “patch point” in this
useful location. A limiter connected to this
point in the M-50 can be set to a range of
compression that will not be altered when the
input fader is moved, or the EQ is adjusted.
When no accessory device is bridged from the
SEND jack to the RCV jack, the jumpers provid-
ed MUST be in place for signal to flow to the
EQ amps and on through the M-50. There is
no “normal” or automatic internal connection
when the jumpers are removed.

(dB)

11. Three Section Semi-Parametric Type
{Sweep) Equalizer

The classical definition of the word parameter
is a variable, such as; weight, length, height,
etc. In our case the term “parameter” refers to
the adjustable frequency point. The "parame-
ters” or “rules” are not fixed at any specific
number, but are continuously variable. Two
aspects of the circuit, the frequency center
point and the “boost” or “cut” in gain are ad-
justable without “steps”. Here are three
graphs showing the control ranges of each of
the three sections. Each section provides
some “overlap” of the previous section in re-
gards to the frequency range.
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The great advantage of a parametric or con-
tinuously "tunable” equalizer over the more
conventional “fixed center frequency” types is
that you can adjust the frequency center point
to the precise area you need and then the cut
or boost you use will be more effective. You
get the result needed with less rotation of the
control, and this puts less “strain” on the elec-
tronics. No matter how many “frequencies”
there are on a “set” type EQ it is unlikely that
any one will prove to be “just right” and many
more ranges are needed to do the job.

“Less” is always the hest working concept in
audio, so use the EQ after all other methods
have been exhausted.

Move the mic, change the mic, and finally —
try the “cut” functions of the EQ first.

Even experienced engineers have a tendency
to forget that “cutting” the lows will have a
similar effect to “"boosting” the highs, and puts
less of a strain on the electronics. The results
are not indentical but they are close enough to
warrant trying. Cut bass, raise the overall gain,
and see if it sounds better than just “boosting”
the highs.

12. Equalizer Bypass Switch, LED Indicator
This switch is provided to bypass the chan-
nel's entire EQ section with a single control. A
setting can be compared to “flat” by alternate-
ly switching in and out, or, the setting can be
bypassed until needed and “dropped in” with a
single action.

Up, the equalizer is engaged.

Down, the equalizer is bypassed.

When the EQ BYPASS switch is depressed,
the LED will light to remind you that the EQ
has been disabled (bypassed).

13. PFL {Pre-Fader Listen) Switch, LED Indi-
cator
In radio and PA, there are many instances
when it is desirable to check a signal before
opening the fader and committing the signal to
broadcast or a “House feed”. Is the mic work-
ing? Do you wish to talk to an announcer be-
fore going “on the air” or do you need to ask a
vocal group a guestion (and hear the answer)
about the Cue balance while doing a back-
ground vocal? Use this PFL function. When
this push switch is depressed, the pre-fader
signal goes directly to the SOLO circuits, re-
placing whatever signal group or groups you
have selected on the MONITOR SELECT
switch rack. PFL signal will be heard “center
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mono”, and more than one PFL may be de-
pressed at a time. Push to enable, push again
to release. The switches latch to make a
"Mix". Depressing the PFL switch will activate
the channel’'s SOLO LED.

In addition, depressing one or more PFL
switches will turn on the large SOLO LED on
the upper right side of the console to warn you
that the MONITOR SELECT switch rack has
been bypassed. Why? If the MONITOR has
been bypassed by the accidental depression of
a SOLO or a PFL button, and, there is no signal
in the circuit that is soloed, THE MIXER MAY
APPEAR TO BE INOPERATIVE! No other MON-
ITOR function or mixing control can affect the
signal sent to the ST MSTR A L/R OUTs or the
HEADPHONES jacks until you release the un-
wanted SOLO or PFL function. Even if you are
positive that there /S signal in a soloed chan-
nel, you may forget to advance the separate
SOLO volume and you will stifl hear nothing.
The PFL signal is affected by the EO
BYPASS switch, which changes the signal
pickoff point. You can't hear the effect of
equalization it the EQ BYPASS switch is de-
pressed.

14. Input Fader

The main mixing control for individual signals
on the M-50.

Faders, also called “pots” (potentiometers) or
attenuators always cause loss in order to con-
trol signal.

15. Input Channel Buffer Amp

This amplifier has a gain of 8dB, but its primary
purpose is not really signal “boosting”. It is
here to isolate the input fader from the ef-
fects caused by the connection and discon-
nection of the circuits that follow.

16. Direct Out RCA Jack

The specifications of the M-b0's gain stages
and summing networks are as close to ideal as
we can offer. However, the fewer the number
of parts, amplifiers, and summing networks
that the signal passes through, the lower the
amount of noise and distortion. Therefore,
consider using the Direct OUT (D. QUT) to feed
a one mic per track signal to the recorder,

This output can also be used in combination
with an outboard mixer to make up an addi-
tional post fader mix.

AUX 4 MUTE

AUX B MUTE
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17. Mute Switch, LED Indicator S reson nemon
a. Located after the input fader in the signal 1 2 = 2 ' 2
chain, the MUTE switch simultaneously dis- W 3 ‘&z ‘b -t
rupts the flow of signal to the PAN control and L1 &2 <[] RN
the POST position of the AUX A and B signal =] [ [ ‘B -
select switch. ' 2. e 2 @ @
MUTE SOLO MUTE S0LO
b. The MUTE switch can be used to assign a N ] O O]
channel that has been preset and EQ'ed with- erc ] e [] e [
out having to reset the input fader accurately - o ran
when you are rushed. The LED indicator will AR AR g
remain lit until the MUTE switch is released. I NY 2L "3'5'7'®" 2-4-6-8
c. The MUTE switch does not affect the DI- - oo o
. RECT OUT, PRE OUT, or the PRE position of Typical examples of multichannel ,
w c the AUX A and AUX B signal select switch. P P mulichannel panning
bour Eere out 19. Solo Button, LED Indicators
8 track tape deck Depressing this button will cause the signal on
weew @) NEw 18. Pan Pot (Buss Select) the /nput Channel’s main line to go directly to
R - This knob works twe rotary faders that are the SOLO master volume control, and then, to
roangom wired “back to back”. As you rotate, one is  the ST MSTR A OUTs L&R. The SOLO signal
Stereo monitor (N turned up as the other is turned down, and the  will temporarily replace the signal selected at
5e9® signal is shifted in stepless fashion from one  the MONITOR SELECT switch rack.
w ouT Bout BUSS to the other. When the control is "dead Because the SOLO signal is taken off affer the
e :333%"3 center”, each fader is still reducing the signal action of the PAN pot, this SOLO is a true ste-
\ / slightly so that the signal transition through  reo function and in Remix you will hear the ef-
® Typical Example of Direct Out Usage ) “center” .does not bepome Ipuder as you pan fect of stereo placement as well as EQ, and
through it. Panning is possible only between ievel set by all other prior fnput Channel con-
odd and even numberred BUSSES. trols.
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When only one BUSS has been sefected the
PAN pot still affects the stereo SOLO, and may
be panned as desired without affecting the as-
sighment 10 the particular BUSS. SOLO affects
only the ST MSTR A OUTs L&R, and may be
safely used when working. SOLO does not in-
terrupt the ST MSTR B OUTs L&R, BUSS OUTs
1 through 8, AUX A&B outputs L&R, or the
channel's IRECT QUT or PRE OUT. The same
cautions apply to the SOLO function as the
PFL in regard to a possible confusion about
whether the mixer is operating or not. Recall
that when either SOLO or PFL is engaged on a
channel that has no signal in it, you will hear
nothing in the MONITOR. To warn you, there
is a master SOLO/PFL indicator on the upper
right side of the M-50, and, for each input, a
smaller LED on each channel to show when
SOLOs or PFLs are active.

20. Solo Input Jacks

a. SOLOINL

b. SOLOINR

c. SOLO CONTROL. IN

These inputs are the stereo audio and FET con-
trol switching access points to the M-50's
SOLO system. They may be used to combine
the SOLO function output from another com-
patible mixer or expander with the SOLO sys-
tem of the M-50. Should the external SOLO
audio feed be mono, "Y”ing it to the M-50’'s
SOLO INs L&R will insure center placement in
the stereo SOLO field.

To Another Mixer's (Ex. M-35 EX)
SOLO OUT

o To M-50's

To M-50's
SOLOINL/R

Solo Cable

21. Buss Assign Switches

This rack of eight switches is arranged in two
columns; odd numberred, left, even num-
berred, right, indicating which “side” of the
PAN pot they will be assigned to. As in all
TASCAM mixers before the M-50, it is still
possible to assign a channel to a single BUSS
by depressing just one switch and avoid the
inevitable increase in crosstalk caused by us-
ing the PAN as a part of the basic signal as-
signment scheme.
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- SOLO CONTROL IN

AUX SECTION

The two AUX systems consist of a pair of ste-
rec non-dedicated busses which can be used
as CUE BUSS, EFFECTS SEND, ECHG, SECON-
DARY MONITOR, BROADCAST REMOTE FEED,
and REFERENCE RECORDING.

22. AUX A & B Signal Select Switches
a. Set Left (PRE)
Fre-fader signal is taken from the stage pre-
ceding the fader and EQ, so it is not affected
by the channel’s fader or EQ settings, making
this setting useful for stable Cue mixes.
b. Set Center (POST)
Selects posi-fader signal from the point in the
channel right after the MUTE switch. Because
signal feeding this position will be subject to
any adjustments to that channel's input fader,
this position is usually preferred for effects or
echo mixes.
c. Set Right
1) TAPE — Channels 1 through 8

Selects the MULTI-PURPOSE TAPE IN. This

AUX B master
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AUX A master

is the preferred position to set up the per-
former’s Cue mix for overdubbing which re-
quires the ability to combine the already re-
corded tracks with the new material. By
monitoring the recorders output while in
Sync mode, you will have both the new and
pre-recorded material available for an inde-
pendent Cue mix.
When checking the overdub, the Cue sys-
tem will now be fed all of the recorded
tracks at relatively the same mix levels as
occurred during the recording.

2} LINE - Channels 9 through 12
Selects the channel's SECONDARY MULTI-
PURPOSE LINE IN. This line level input can
be selected to feed either or both of AUX
systems while one of the other remaining
input separately feeds the channel.
The LINE setting is very useful as a way to
return submixes or effects into either or
both of the AUX systems.

AUX B GAIN/PAN
AUX A GAIN/PAN
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23. AUX A or B Gain {Upper Section, Dual
Concentric Control)

Individual gain controls are provided for each

circuit.

24. AUX A or B Mute Switch, LED Indicator
The AUX MUTE switch will interrupt the flow
of signal to the AUX PAN control, light the LED
and will affect all options of the AUX signal se-
lect switch. By pre-setting the level of the
AUX GAIN and then depressing the AUX
MUTE switch, a one button “drop in” can be
performed by releasing the AUX MUTE switch
at the desired moment.

25. AUX A or B Pan (Lower Section, Dual
Concentric Control)

The AUX A and AUX B PAN each accept signal
from its respective AUX signal select switch.
Each AUX system is stereo and the AUX PAN
determines the placement of the signal within
the system’s sterec perspective. Stereo echo
devices fed by either AUX system may be
panned independently of the channel PAN as-
signment when performing a stereo mix.

26. AUXIN A or B, L/R RCA Jacks

Any line level signal may be introduced into
the AUX systems at these patch points. These
inputs may also be used to cascade the output
from another mixer into the AUX A or AUX B
mix.

Since there is no separate volume control just
for these patch points, level control for these
additions to your AUX mixes must come from
the device that you have “patched in”.
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27. AUX A or B L/R Stereo Master Fader
Each of these duaf straight line controls pro-
vides overall level adjustment of the stereo
AUX signal sent to its respective AUX L/R out-
put jacks, the AUX A and B METER select
switch, and to its MONITOR SELECT switch.

28. AUX A orB L/R Out RCA Jacks

Each of these stereo output pairs can be used
for a variety of accessory functions; effects
sends, Cues, monitor mixes, and the like. What
you connect here will depend on the job you
need done by the AUX A or AUX B systems at
the time.
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BUSS MASTER SECTION

29. Program Buss Ins, 1 through 8

These inputs may be used to accept the output
of another mixer or any other line level
source you wish to add. Since there is no
separate volume control just for this patch
point, level control for additional signal in-
troduced here must come from the device
that you have “patched in”.

30. Master Buss 1 through 8 Combining
Network and Summing Ampilifiers

These amplifiers dont show on the outside but
their contribution to the system is considera-
ble. These devices allow the twelve channels
to add their signals together without one chan-
nel distorting the output of another. When you
wish to “combine” or “sum'’ two or more vary-
ing voltages that are being used to represent
sounds, a simple “joining together” of the
wires will not work. This type of circuit pro-
tecting “summing amplifier” also appears in
several other places inside the M-50:

AUX A, L/R;
AUXB, L/R:
MONITOR, L/R.

31. Master Buss Access Send/RCV RCA
Jacks

This pair of jacks is used to add an accessory
or effects device (echo, flanger, what have you)
to the entire group of signals on a BUSS. This
feature is not provided on the AUX A or B ste-
rec busses. When no device is “bridged”
across these jacks, the jumpers must be in
place for signal to flow, as there is no “normal”
or internal connection.

32. Buss Master Fader

There are eight of these straight line faders,
one for each of the eight BUSSes. Each BUSS
MASTER fader controls the output from its
buss summing amplifier. it is a “grand master”
for all signals that have been assigned to the
BUSS, from Input Channels, BUSS ACCESS
SEND/RCV, or the PROGRAM BUSS IN, Use it
to simultaneously adjust these three different
“feeds":

a. The level sent to the LINE/AUX QUTPUTs
1-8.

b. The level shown on the meters when their
switches are set to read BUSSes 1-8.

c. The level sent to the MONITOR control

group.

33. tine/AUX Output RCA Jacks (Busses
1 through 8)

The final output of your mix. Ali functions have
been applied to the signals. The only controls
that remain are the sections of the mixer that
allow you to see and hear what you are doing;
the meters and the monitor feeds. We'll go to
the block diagram and deal with the outputs
first (p.63-64).
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MONITOR SECTION

34. VU Meters 1 through 8

These eight meters have the standard volume
unit ballistic. They respond to the AVERAGE
level of the signal not the PEAK level. The O
VU point is set to equal 0.3 volts (~10dB refer-
enced t¢ 1 wvolt). Because the signal leve!
sent to the meter amplifier procedes the
parts that switch the BUSS OUT (LINE
JAUX OUTPUTs, AUX A, L&R OUTs, AUX B
L&R OUTs) reference level from —-10dBV
(0.3 volts) to OdBu (0.775 volts), it is not
necessary to adjust the meter amps or
the LED driver circuits when you wish to
change reference levels.

35, Peak LEDs

These light emitting diodes will react much
more quickly than the meters, and are set to
“flagh™ 10dB above "OVU". They will show
you the difference between average and peak
levels. On most percussion material (kick
dreum, latin percussion such as castanets or the
Brazilian instrument called an afuche) you will
see these LEDs flash long before the VU
meters read anywhere near zero. Short term
peak distortion may be hard to detect. Use
discretion and experiment with the final meter
level when you see these lights flash. They are
telling you the truth about the REAL ltevel that
is being sent to the final output and “average”
is not always a safe concept. For example,
castanets should be recorded with no more
than a ~20 indication showing on the averag-
ing VU meter. Even when the meter reads this
tow you may still see the LED flash. Take care
and avoid overload.

It is normal for the M-50 meters to jump when
AC power is first applied, and the headphone

amplifier may produce a substantial transient
“pop” even if the HEADPHONES master pot is
rotated fully leftwards {off).

Patching in mics and accessories with the
power off will insure that you don't damage
your ears, the M-50 or any other equipment
that you may be using. Take care.

36. AUX A Meter, AUX A/BUSS/ST MSTR
A Switch

This three-position switch affects meters b

and 6.

a. SetLeft—AUX A

Meters 5 and 6 will now indicate the signal le-

vel appearing at the AUX A, L/R outputs.

b. Set Center - BUSS

Meters 5 and 6 will now indicate the signal

level appearing at the BUSS OUTs (LINE/

AUX OUTPUT} 5 and 6.

c. Set Right- ST MSTR A {Stereo Master A}

Meters 5 and 6 will now indicate the signal le-

vel appearing at the ST MSTR A OUTs L/R.

37. AUX B Meter, AUX B/BUSS/STMSTR B
Switch

This three-position switch affects Meters 7

and 8.

a. Set Left—AUXB

Meters 7 and 8 will now indicate the signal le-

vel appering at the AUX B, L/R outputs.

b. Set Center— BUSS

Meters 7 and 8 will now indicate the signal

level appearing at BUSS OUTs (LINE/AUX

OUTPUT) 7 and 8.

¢. Set Right— ST MSTR B (Stereo Master B)

Meters 7 and 8 will now indicate the signal le-

vel appearing at the ST MSTR B OUTs L/R.
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38. MON BUSS/E{OFF)/TAPE Signal Select
Switches, 1 through 8

These three-position switches determine

which signals will be used to feed your MONI-

TOR mix.

a. Set Left - BUSS

Signal appearing at the BUSS OUT (LINE

JAUX OUTPUT) having the same number as

the switch will be made available to the 8 x 2

MONITOR mix via the MONitor GAIN and PAN

controls located directly below the switch.

b. Set Center — l{OFF)

Signal is muted.

c. Set Right- TAPE

Routes signal from the MULTI-PURPOSE TAPE
IN of the same number to the switch's corre-
sponding MONitor GAIN and PAN controls.

Buss B TasE

GAN \ Gan
~ - - - N .
P A A S A ~
—

MON 1 ( MON 2 I MON 3 l MO 4 I
a5 w

_.BusS 2 i
e |
¢ ]
4 -
o EATSS
N BW

6 e i

R = L w
MON 5 ( MON 6 ! MON 7 ( MON 8 ,

BuSS 8 TAPE Bu8S b TaPE BLSS 8 TaPe

39. MON Gain Control {x8})

This pot controls the level of signal selected to
appear in the 8 x 2 MONITOR mix by its corre-
sponding MON BUSS/ OFF}/TAPE signal se-
lect switch.

40. MON Pan Control (x8})

This pot determines the stereo placement of
signal selected to appear in the 8 x 2 MONI-
TOR mix by its respective MON BUSS/ [{OFF)/

38
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TAPE signal select switch and MON GAIN con-
trol..

41. MON In L/R RCA Jacks

This input is provided in order to add any ap-
propriate signal to the 8 x 2 MONITOR mix.
Level control of this signal must come from
the device that you are feeding in. There is no
idividual gain or pan on this input pair.
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42. Monitor Select Switch Rack

if you examine the Block Diagram you will see
that this signal select determines what will ap-
pear at both the ST MSTR A and B OUT, L/R
RCA jacks and the HEADPHONES tip-ring-
sleeve final stereo output. There are 7 options,
and since this switch rack can combine sig-
nals, any or all switches may be depressed si-
multaneously. There are several combinations
of two or more of these switches that wili
solve listening problems that are common to
the multitrack process, so we'll detail each op-
tion and it’s benefit.

a. MON Switch

The first position selects the output of the 8 x
2 MONITCR section. Since this BUSS/B(OFF)/
TAPE group is the Basic 8-track working sys-
tem for the whole mixer, you will probably
have it selected almost all of the time.

b. SPARE Switch

When depressed, selects the SPARE IN L/R
jacks on the rear panel. Any stereo input such
as a submix or a two-track patched in to the
SPARE IN L/R jacks can be switched in and out
of the STEREQ MASTER A&B busses.

¢. 2TR A Switch

Selects the 2TR A, L/R input jacks on channels
9 and 10 {both at once). This position can be
used to quickly switch the monitor to a two-
track to check a mix-down, or, to listen to a
signal group without recording it as we stated
in the previous section 2TR A&B, L/R input.

d. 2TR B Switch

Selects the 2TR B, L/RIN jacks on channeis 11
and 12 (both at once). Basically a duplicate of
the function provided by the 2TR A switch, but
for channels 11 and 12.

e. AUX A Switch

Selfects the AUX A L/R final mix after the AUX
A L/R master fader. This position will allow
monitoring and adjustment of the AUX A ste-
reo mix as it is sent out to a cue amp or effects
device.
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f. AUX B Switch
Selects the AUX B L/R final mix after the AUX
8 L/R master fader. This position will allow
monitoring and adjustment of the AUX B ste-
reo mix as it is sent out to a cue amp or effects
device.
These two switches {AUX A and AUX B) are
basic multitrack necessities. And, when any
session that depends on a good Cue (headset)
mix begins, either of these switches should be
your first selection so you can listen to the Cue
system balance, and set the rehearsal sound.
g. MONITOR MONO ({L+R} Switch, LED Indi-
cator
When the final format is mono, such as a radio
spot, rather than force you to “center” all the
MONitor PANs, we provide this switch. It will
sum together both sides, left and right, of the
stereo signal present in the MONITOR SELECT
switch rack and will show you what your mix
will sound like BEFORE it is broadcast. In ste-
reo recording for disc release, it is useful to
know in advance what will happen when a
stereoc sound is combined to mono, even
though no mono mix is planned. Remember
that radio is often mono, and much difficulty
with mics wired “out of phase” or effects re-
turn added to the mix unwisely can be avoided
by listening to a mono in the monitor while you
still have a chance to change the approach.
Disc cutters don't like too much out of phase
stereo, and this one error can be the major
cause of disappointment with a test pressing.
Since a cutting tip is not capable of moving in
two directions at the same time, and since two
loudspeakers are truly independent systems,
you can get a teriffic sounding tape that makes
a very poor record if you don't check for mono
compatibility. What to listen for? A mix that
doesn’t loose most of it's high frequency brilli-
ance when you select mono with the switch
we provide here. Phase is a difficult subject
and there are no simple repairs that we can
guarantee. You will have to experiment to find
solutions one at a time. Moving the mic 1/2
inch may change everything.
Using the PHASE Reverse switch may also
help solve this type of problem
h. MONO LED Indicator
This LED is provided to remind you that the
MONITOR MONO (L+R} switch is on.

43. Monitor Buffer Amp

isolates the MONITOR from the multiple con-
nections that follows.
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44. Headphones Volume Control
This rotary control will allow independent ad-
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45. Headphones Tip-Ring-Sleeve Stereo
Output Jack

Use only stereo phones!

CAUTION! MONCO (2 WIRE) HEADPHONES

WILL CAUSE EVENTUAL CIRCUIT FAILURE

If your "phones” have this connector, DON'T

use them.

(1/4” phone 2 section connector)

To be safe, the headset connector must have
three sections. Woe realize that in any patch-
able system, accidents can happen. We do
huild protection circuits in to assure that a mo-
mentary mis-connection will not cause instant
failure, but just because the circuit seems to
work OK when you try it for a moment or two,
don’t assume that we are overly cautions and
keep on. Sooner or later, it WILL fail (2 10 3
minutes). The reason? When the “sleeve” of
the 2 wire phone jack is inserted, it will con-
nect both outputs together “head to head” and
this is not a usable signaf combining method.

e/ QN m——

{1/4" phone 3 section connector)
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46. Stereo Master Faders, A&B
Each dua/ slide fader (stereo) adjusts the over-
all level of the signals selected at the MONI-
TOR SELECT switch rack. The signal level
apearing at the ST MSTR A QUTs L/R is deter-
mined by the STEREO MASTER A fader while
the STEREQ MASTER B fader determines the
signal level appearing at the ST MSTR B OUTs
L/R. =t
47. Monitor Buffer Amp
For signal isolation.
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48. +4/+8 Balance Ampl. Output L/R
Connectors
This balanced transformerless stereo output
pair is patchable and will allow you to properly
couple any output of the M-50 to long lines
without signal loss. Signal may be patched
into this output pair by means of the BALANCE
AMPL. INPUT L/R RCA connector adjacent to
the balanced connectors on the rear panel.
The FLB L/R RCA connectors provide foldback
output of the input to this system. DO NOT
USE THE FLB CONNECTORS AS INPUTS TO
THE BALANCED AMPLIFIER SYSTEM.
The FLB L/R connectors are there for conven-
ience. Think of them as built in Y cords. They
enable you to feed a single signal to the BAL-
ANCED AMPLIFIER SYSTEM and any other
device.

CORRECT

A switch is provided on the rear panel to set
the nominal “0Q VU” reference to either +4 dBm
or+8 dBm.

49. ST MSTR A Out L/R RCA Jacks

The expected use of this output pair is to send
signal to a power amp and loudspeakers for
control room monitoring. Output from the
SOLO and PFL system will appear here,

50. ST MSTR B Out L/R RCA Jacks

Because output from the SOLO and PFL sys-
tems does not appear at this output pair, it may
be used as either a studio feed or in conjunc-
tion with the balanced output amplifier as a
broadcast clean feed, or as a secondary recor-
ding buss.
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Look’s OK ... but circuits are head to head.
No good.
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TALKBACK SECTION

B51. Talkback Mic

A talkback mic is built-in, and the switches and
volume controls that follow will assign it to se-
veral outputs,

£2. Slate Volume Control

Controls the tevel of the TALKBACK MIC to the
BUSS, AUX A, and AUX B assign switches in
the SLATE select switch rack.

53. Talkback Volume Control

Controls the level of the talkback mic exclu-
sively to the TALKBACK switch in the SLATE
select switch rack.

b4. Slate/1{OFF)/Test Tone Switch

This switch has three positions and affects
only the output from the test tone oscil-
lator.

a. Set Left - SLATE

Output from the test tone oscillator is
now made available to the BUSS, AUX A, and
AUX B switches in the SLATE select switch
rack.

b. Set Center — §{OFF)

The test tone oscillator is turned off.

c. Set Right - TEST TONE

Output from the test tone oscillator is
now made available only to the OSC OUTs on
the rear panel.

55. Test Tone Signal Select Switch

This three position switch will select the fol-
lowing frequencies:

a. Set Left —40 Hz

This tone is useful for high speed search.

b. Set Center — 1k Hz {1000 Hz)

The basic set-up frequency, and the only cor-
rect one for aligning a dbx *unit without caus-
ing action of the noise reduction circuit.

c. Set Right — 10k Hz (10,000 Hz)

This is the standard alignment frequency that
you should put on your masters if you are plan-
ning on making records. Thirty seconds of this
frequency will allow the cutting room engineer
to align the master recorder's playback azi-
muth to the same standard as your master ma-
chine, and you will retain good high frequency
performance.

*dbx is the registerred trademark of dbx Inc.

56. Siate Select Switch Rack
There are four switches in the rack.
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a. BUSS Switch

When depressed, signal from the built-in
TALKBACK MIC will be made available to all
eight BUSS OUTs. In addition, if the TEST
TONE/ B{OFF)/SLATE switch is in the SLATE
position, output from the test tone oscil-
lator will then be presented to all eight
BUSS OUTs for system calibration and tone-~
striping your tapes.

b. AUX A Switch

When depressed, signal from the built-in
TALKBACK MIC will be made available to the
AUX A output, L/R. In addition, if the TEST
TONE/ M{OFF)/SLATE switch is in the SLATE
position, output from the test tone oscilla-
tor will then be presented to the AUX A out-
puts, L/R.

c. AUX B Switch

When depressed, signal from the built-in
TALKBACK MIC will be made available to the
AUX B outputs, L/R. In addition, if the TEST
TONE/ H{OFF)/SLATE switch is in the SLATE
position, output from the test tone oscilla-
tor will then be presented to the AUX B out-
puts, L/R.

d. TALKBACK Switch

When depressed, the TALKBACK MIC is as-
signed to the ST MSTR B CUTs L&R.

57. OSC Out RCA Jacks

This parallelled output allowsf
access to the TEST TONE
signal so it can be patched as
required.

|
) w
STERED MESTER B AUX B (L)
| ST ST B ]
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We have now reviewed and described every
controf and control route on the M-50. In the
next section of this manual, you will find some
suggestions for basic system layouts that
make use of the controls.

BUSS MASTER

NERREEN




PATCH INTRO

The standard patching setups described here
are provided with the hope that they will stim-
ulate your imagination when you have mix-
ing needs that cannot be solved with a stan-
dard setup. Line level is line level, whatever
the source, and the many line level inputs on
the M-50 can offer solutions to your specific
problems that we have not addressed directly
with a dedicated top pane! control or subsys-
tem. The jacks on the back are there to be
used. Patching should be used to optimize the
quality of your signal by bypassing unneeded
controls or by making additional control possi-
ble.
Most people tend to look for permanent con-
nections in order to reduce complex patching
logic to something that can be dealt with "un-
der pressure.” It is true that the logic
of the control functions on the top panel takes
some time to become familiar with, but muiti-
channel production has many mixing require-
ments. A permanent patch will severely res-
trict flexibility. If you can learn to examine the
system with re-patching in mind, you can
achieve significant improvements in system
performance. For this reason, we suggest that
you plan on access to the back panel ot the
mixer. Don’t set up your system in such a way
that you “hide all that mess” and have no ac-
cess to the back panel. Leave yourself room to
get at all the connectors. You will need all the
options you can get.
After you have made several patches you may
find that the top panel labels are no longer cor-
rect, and so we strongly suggest that you take
the time to re-label each control to correspond
to the new function that your re-patch is con-
trolling. Drafting tape labels applied to each
control or group will prevent accidents from
happening because you have tried to operate
the mixer "normally.”
It is also wise to label both ends of every ca-
ble. When repatching away from "normal”, a
labe! will save endless tracing and re-tracing
of the wiring.
In all patching and connecting of two-wire sin-
gle ended circuits, some basic rules are worth
mentioning:
1. Keep your cable runs SHORT/ — as short as
possible.
Installing a patch bay behind the engineers
chair will require at least 20 foot runs out
and back and is not recommended. Mount-
ing the patch bay on the left or right side of
your mixer will allow much shorter runs, and

wisest of all is to us our PB-64 Patch Bay
accessory mounted on top of the meter
bridge itself. This location will permit the
use of the shortest lengths of cable, and will
improve your sound. Incidentally, short runs
cost less so you will save money as well.
The use of “professional” 3-conductor cable
such as Belden 8451 should be avoided.
Even though it is of excellent quality, it is
not the right idea for 2-wire transformerless
systems. If you are going to make up your
own cablas, we would suggest that you con-
sider TASCAM low loss professional audio
cable in the 500 foot rolls, or, cable such as
Belden 8218. Solid core insulation and low
capacitance are the important considera-
tions in the 2-wire system. Some low capa-
citance cable uses soft foam insulation and
is also not recommended as the center con-
ductor will cut through the soft foam with
time and the cable will short circuit. Don't
use it.

TASCAM low loss, professional audio cable
has less than 15 pF per foot of capacitance
and uses a very durable material for its insu-
lator. In the “made up” lengths we offer, the
connector is a heavy duty RCA jack made of
steel that will stand up to the demands of
constant patching and re-patching without
breaking down.

2. Multiple output connections always require

impedance matching calculations. Make
sure you are not asking too much of your
output stages. Permanently connecting
several cables to a single output may pro-
duce poor quality. Be certain that a multiple
connection is well within safe limits. Use
the section on impedance calculations in
this manual, abide by the rules for 2-wire
circuits we have discussed, and you will get
better results.

3. Using a "Y” cable to “sum” or join two out-

puts in order to feed one input W/LL NOT BE
POSSIBLE. Since there is no “one way” sign
on a wire, signal from one side of the “Y”
will flow back into the other side as well as
on to the input of the next device. Sum-
ming, or adding two signals together re-
quires that they be properly isolated. A sim-
ple joining together of the "hot” leads will

not work.
INCORRECT D C | ?
[ ‘

Look’s OK ... but circuits are head to head. Ne good.
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We recognize the fact that with a patchable
system, accidents will occur. We have built
protection circuits in to insure that a mo-
mentary mis-connection will not cause in-
stant failure, but — just because it seems to
function when you try it for a moment or
two, don't assume that we are overly cau-
tious and keep on. Sooner or later it W/LL
fail (2 to 3 minutes) and it is definately not
a usable method of expanding mixer flexibi-
lity.

When using the STEREO HEADPHONE cir-
cuit on the M-50, a similar caution applies.
The use of MONO headphones will cause
circuit failure. If your “phones” have this
connector, don’t use them.

RECOMMENDED 8 TRACK BASIC PATCH

8 track
tape deck
I N

jw

{1/4” phone 2 section connector)

The “sleeve” of the 2 section plug will con-
nect both sides of the stereo headphone
amplfifier together in the "head to head”
mode. To avoid this, you must have THREE
bands on the plug. 1t is also a good idea to
check the wiring to make sure that the three
sections are actually wired individually.
Look for this discrete configuration when
you unscrew the protective cover on the
connector.

| S e

{1/4” phone 3 section connector}

2 track
tape deck
| N

low the return signals from the 8 track record-
er to reach the MONITOR, the AUX A and B cir-
cuits, and the INPUT lines for REMIX and re-
quires little re-patching. The system shows
one effects device {echo chamber) and one 2

This patch makes use of the multiple function  track recorder, and is the basic system most
TAPE IN on /nput Channels 1 through 8 to al-  applications will require for 8 track production.
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EXPANDING SECONDARY FUNCTIONS WITH THE MODEL 1

Although the M-50 has two separate stereo
AUX circuits, there are times in multitrack pro-
duction when another separate mix may be re-
quired. Here, we show the location of the
available outputs that can be used to feed an
accessory mixer from the M-50, and the possi-
ble uses that each patch point is best suited
for. For each application, we suggest a meth-

Signal in

M-1 Rear panel

On the back panel of the M-50 there are three
places that allow the addition of M-1s and
each jack can drive two without loss of signal
quality.

1. Direct Out

This source of signal is POST fader and EQ
and is suitable for effects mixes. Adding this
M-1 wifl allow you to use both AUX mixes

od of return to the appropriate “mix” so the ex-
pansion can bé included in the process. First,
the back panel of the M-1, so you can under-
stand the “pass through™ method that allows
the use of the signal in more than one M-1, or
to continue an important feed to a second lo-
cation.

gain M-1 Front panel

in the M-50 for CUE if you must have
two independent systems for headphone feed.
To monitor this effects mix, we connect one of
the M-1 outputs to the effect, and the second
output to the SPARE IN on the M-50 that can
be assigned to the MONITOR. This connection
will allow you to hear what signal balance is
present in this mix before it is sent to the ef-
fect.

DIRECT OUT

as source

allows further

use of unmixed signal

\
\
)

7

45



2. Pre Out

Using this connection will provide a second
source for pre-fader signals. A possible use for
these connections might be this: because the
AUX A and B systems may be needed to CUF
tape returns in 8 track production, a CUE of
MIC signals in these Input Channels will not be

T

3. ACCESS SEND/RCV

This point is usable as an additional patch for a
Model 1 if the “pass through” style of connec-
tion is used, but since it is the same signal
point as the PRE OUT, we suggest that you use

available. Adding a M-1 via this output will
give you 8 extra sections to add to the AUX
buss that has the CUE system job.

Use the AUX BUSS IN patch point to add the
M-1.

To add the M-1 to your AUX Buss CUE system,
simply patch into that AUX Buss’ inputs.

PRE QUT instead. if your requirements for ex-

_tra subsystems exceed the two per output that

we consider safe, then use this patch as a pass
through add point.

s« 20

L

oooo
ocaoooc

i
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4, Expanding the 2 Track Return Inputs 11
&12

Occasions may arise where the switch selec-

tion of this pair of /nput Channels needs to ac-

cept more inputs than the possibilities we pro-

To 2TRB /R

vide. Connect a Model 1 to the TAPE INs and
then you will be able to select 4 possible ste-
reo sources instead of one. Route them to the
busses for recording or to the MONITOR for
listening.

Effects Return #2 { 22 -
Effects Return # 1 { =g

2TR | |

MINIMUM LOSS PATCH FOR MAXIMUM QUALITY IN MIXDOWN

Since ALL the line level controls on the /nput
Channels appear after the ACCESS SEND/RCV
jacks, the ACC RCV jacks may be used as a line
tevel input in order to bypass the first amplifier
in the M-50. Bypassing amps wherever possi-
ble improves signal quality. The functions lost
are the OVERLOAD indicator, use of the PRE-
OUT, and the TRIM. Most of these functions
may not be needed in mixdown, but if you con-

sBe

sider PRE-FADER a necessary part of your mix,
use a “Y" adapter and plug in one section to
ACC RCV and the other to TAPE IN, and you
will have the benefit of bypassing the input
nreamplifier without losing any function ex-
cept the TRIM. With this arrangement, the
TRIM will adjust only the TAPE IN signal to the
AUX ARB {signal select switch) systems. This
separation may prove useful.

Pull afl 1 ~ 8 ACCESS
SEND/RCY Jumpers.

To 8 track outputs
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WORKING METHODS FOR THE M-50

Now that we have explained the available input
signals, the switches and jacks, we can discuss
the jobs.

We assume that any multichannel recorder

has only one set of playback outputs. We will

have at least three basic jobs to do that will re-
quire the playback signai:

1. Simple playback to judge a performance, re-
quiring no corrective EQ. In short, what did
you record?

2. Simple playback into a cueing system so
partially completed tapes can be finished.
This function should somehow combine the
playback signals with “new” mic signals so
musicians may hear a balance of both when
overdubbing.

3. Final remix, when the full control capability
of the system (EQ, effects, etc) can be used
to "fine tune” the completed multichannel
master.

Three basic tasks. One playback tape sig-
nal, so, to avoid resetting all the controls on
the /nput Channels and loosing the EQ and
record level settings that have taken much
time to get “just right” every time vyou
change from record to play, you use the
multi-purpose TAPE INPUTs instead of the
LINE INPUTs. A perspective drawing may
hefp you to visualize the routing. We show
one channel only so the wiring can be seen
clearly.

BUSS/TAPE SELECT
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All these “routes” can be active at the same
time. The Block Diagram shows all four sys-
tems. Since the size of the page in this
manual forces us to reduce the Block Dia-
gram a lot, we suggest that you use this
block as an index in order to find the area
we are discussing on the large separated ver-
sion which will be easier to read.

Now that we have the signal routed to the
right places, we’'ll keep going and use some
more drawings to show you the rest of the
signal pathway for each job.
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Simple Record Check

Move the three position MON BUSS/1{OFF)/
TAPE signal select switches to the rightmost
position marked TAPE. The MONITOR mix will
now be derived from TAPE IN instead of BUSS
OUT. To finish this “route”, depress the MON
switch in the MONITOR SELECT switch rack to
send signal out to power amps or headphones.
Many engineers use this “Logic” for control
room monitor all the time. “Listening” to
the tape recorder electronics solves the
problem of “where is the signal coming
from?” Never mind which output from the
console is feeding track eight, lets just listen
to track eight, and we won’t have to re-
member under pressure how we “got there.”
With this monitor method, any line level
source that carries a signal can be consi-
dered as a “feed” to a track, even if it has no
monitor capability on the way “out” of the
console, because you will be monitoring the
“return”, not the “send.” Since many tracks
in multichannel work can be described as
“one mic per track” recording, a little thought
will show you that you can record more tracks
than you have BUSS OUTs if you use this
method. Another advantage of this “machine
monitor” is that you won't have to change an-
ything to make a playbaek for the musicians,
because you are already listening to “play-
back.” The “mix” that you have bheen working
with will be what you get in the monitor when
you rewind and play the tape. We recommend
this monitor method highly. It saves much
time and eliminates confusion.

Cue System

Tape playback plus mic cueing for overdubs.

To tape CHE

To get either stereo AUX mix out of the con-
sole to the cue system power amp, some addi-
tional control decisions will be required.

To audition the sound of the AUX A or B mixin
the control room, depress the appropriate sig-
nal select push switch (AUX A, AUX B) in the
MONITOR SELECT switch rack. In setting
the actual level for the players, caution is ad-
vised. The volume set by the AUX A or B ste-
reo master faders that feed the signal to the
headphone power amps will not relate directly
to the control room volume separately set by
the MON GAIN control so take care.

As your eight-track master fills up and you use
the AUX circuits in the TAPE position to cue
the output of the recorder, you may not be able
to cue the MIC INputs. A few solutions and
some study may show the way:

If you are making one mic overdubs, use the
MIC INs on /nput Channels 9 through 12 and
you will avoid the MIC-TAPE conflict alto-
gether.
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TAPE IN

To Cue amp.

If you are working without effects, cascade the
AUX A L/R outputs into the AUX IN B L/R’in-
puts. With the two systems combined, one
section can cue the microphones while the
other cues the recorder.

If you are working with effects and must use
all 12 MIC INs to record the last track, we have
accessory mixers called M-1s that will add
more knobs to your M-50 for a small fraction
of the price of the main chassis. We think that
most users will seldom wind up in that “12
mics on the last track™ situation, but it does
happen occasionally. Reviewing EXPANDING
SECONDARY FUNCTIONS WITH THE MODEL
1 {page 45} will give you some ideas on how to
solve the problem,

For a complete eight track working patch with
full effects and cue details, refer to the RE-
COMMENDED 8 TRACK BASIC PATCH dia-
gram and text located in the PATCH INTRO
section of this manual.
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Calibration

“Calibration” simply means matching all the
reference levels in your recording system to
ensure that signals from one element in the
system are equally interpreted by all the other
elements in the system.

The built-in tone oscillator is ideal for calibrat-
ing your system, tracing out patches and get-
ting levels set prior to recording. With it you
can set reference levels, balance gain stages of
components, and check overall system re-
sponse.

Setting the SLATE/}{OFF)/TEST TONE switch
to the SLATE position, selecting the 1 kHz
tone, and depressing the BUSS switch in the
SLATE select switch rack, will apply the
1000 Hz tone to all 8 busses. A 0 VU buss

output level can be obtained by reading the

M-50 meters and adjusting the BUSS MASTER
faders accordingly.

You can use this calibrated tone to insure that
your multichannel recorder is properly cali-
brated. That means "0 level in” equals “O level
out”. Then, record one minute of the tone.
Turn the tone oscillator off, select the TAPE
position for the INPUT select switches on
the corresponding /nput Channels, and set
their input faders to the shaded zone. Assign
each /nput Channel to an individual buss.

Play the tape of the 1 kHz tone and adjust the
BMX TRIM controls for a “0” reading on the
M-50 meters. Your mixer and recorder are
now calibrated so you can make all subse-
quent record level adjustments from the mixer.
The term “dBV", by international agreement,
refers to 1 volt. Therefore, O dBV = 1 volt.
The M-50 and all other TASCAM mixers and
recorders reference dBV to 1 V with =10 dBV
{0.316 V) corresponding to a TASCAM meter
reading of OVU. If the equipment you are using
references dB to 0.775 V rather than 1 V (ie,
0 dBu or 0 dBm in a 600 ohm circuit), a correc-
tien factor of +2.2 dB {or VU) will have to be
used to compensate for the difference; ie. O
dBV (TASCAM +10 VU} = 1.0 volt = +2.2 dBu,
or,-10 dBV (TASCAM O VU} = 0.316 V=-7.8
dBu.
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RMX (Remix)

When an INPUT select switch on channels 1
through 8 is set to its rightmost position
(RMX), the channel’s TAPE IN jack provides the
mixet's full control capability (EQ, effects, mix-
ing, etc.) for final Remix or fine tuning of the
output of the corresponding track of the multi-
channel recorder.

Selecting Remix will not disable the functions
of cue and monitor that we have discussed in
the two prior sections. TAPE IN signal will be
available to the AUX A&B, MONITOR and input
channel at the same time. There are several
advantages that this multiple feed offers that
are added to the necessary cue and monitor
functions. In Aemix, the cue function is not
needed, so that stereo "mix” can be used inste-
ad as an extra effects send.

During the course of normal multitrack produc-
tion, a good “take” may be acceptable in every
way except one: some doubt may arise as to
the "mixability” of one track.

Since the Remix function may be selected one
channel at a time, a single track may be routed
through the EQ section and a correction tried
out to make sure that re-recording is not re-
quired. This checkout will only require the
readjustment of one channel. Many other con-
soles force you to switch the whole system to
Remix just to check one channel.

b6

Effects Return Method

Use the /nput Channels that don’t have mics
plugged in. Much of muititrack production is
done on a “cne mic per track” basis and will
leave you with unused /nput Channels. You
can take advantage of the functions that they
provide to do things to the return signal. Se-
parate EQ can be used to improve the “sound”
of the effect. The stereo AUX A and B outputs
can be used to feed one device per jack and
the 4 "spare” /nput Channels (eight spares in 4
track) used to control the selection and bal-
ance of each signal returned separately. This
method is not restricted to the “one mic per
track” jobs, even stereo is possible. Remember
that in 8 track work you will have a total of
four unused channels.

A Caution

These complex patches can lead to a circular
assignment, or FEEDBACK LOOP. To use these
setups successfully, the AUX MUTE on the “ef-
fects return” /nput Channels should be de-
pressed {muted), or, the AUX A & B signal se-
lect switches on the “effects return” /fnput
Channels must not be set to PRE or POST.
Make sure that you don't assign the processed
signal return BACK OUT TO THE EFFECTS DE-
VICE by accident.

A Word or Two of Reality

The first time user may say at this point that
these extras are So Hard To Grasp that the
benefits are not worth the risks. The M-50 is
new, there are what seems like a thousand
knobs, and the manual at first seems to be de-
scribing logics that are so sophisticated that
they only make sense to a 20 year "pro”. WE
AGREE! These mix patches are complex and
their routing are not easy to visualize. We wiill
not insult your intelligence by saying other-
wise. The M-50 is a Tool, not a toy. Like any
good tool, good results depend on practice
and understanding. You will find a use for the
more “deluxe patches” when your art is in
need of the control that they can provide.



Using Two Channels For More EQ

Because of the adjustable frequency point pro-
vided by a sweep control, the use of more than
one /nput Channef on a single sound offers a
benefit that is not possible with a “set” point
equalizer. On difficult signals such as electric
bass or voice work in commercials or sound
tracks, you can set the lower section of each
dual concentric {frequency select point} to a
different point in the frequency range and get
six different boost or cut points instead of just
an increase in the amount of adjustment.
Here's how.

Patch from the DIRECT OUT of one channel to
the spare LINE IN of an unused channel and
then use the assign buttons or the DIRECT
QUT on the second {final} channel to go on.

Pre & Post EQ When Using A Limiter

Many engineers like to EQ the low end before
limiting to help avoid excessive “pumping” of
the signal. If this is what you want to do, and,
you have another channel free, do this: Take
the DIRECT QUT from the first /nput Channel,
go to the limiter, use the first channel for your
send, and Don't Assign The First Channel To
Any Ouiput!

It is not going to have all of your signat cantrol
modifications and will not be limited. To reach
a BUSS, patch from the limiter out to the se-
cond /nput Channel’'s ACCESS RCV jack. Now
you can set the limiter input level with the first
channel's TRIM and fader, do part of your EQ,
and run your final signal with the second chan-
nel’s fader. You will have EQ available both be-
fore and after the limiter with the minimum of
electronic stages. This “patch” is also recom-
mended when pre & post EQ are desired for
use with any signal processing unit and will
also give your “double EQ” using the smallest
possible electronic package for those stubborn
processing jobs that only brute force will fix.
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OTHER USEFUL ACCESSORIES

In addition to the Model 1, we also offer these
valuable additions to your system.

The PB-64 Patch Bay

482mm (197)

When your system begins to expand beyond
the basic, sorting out where things go can take
much time away from the recording process.
This accessory will allow you to speed things
up and get back to what you really want to do.
Sixty-four RCA pins on a panel. So you can
bring all those jacks to where you are. It will
get you off the floor and back to recording.
Connect all you inputs and outputs to the back,
and you can reroute your signals with short
jumpers quickly.

* 47 mm
465 mm (18-5/16"} {1-7/8")
, _ — —
354 mm (13-15/16") 32mm(1-1/4")
| |
| ° ° = 1 [efs
0 0 00000 GC00O00CO00 0O0|e £ ol g -
0000000 000000000 E9EZ g u)
‘00 000000000000 00 STier g B
: ™ =2
${©©00600000000000O0]e e d =
= | ) ® = l ® @
26mm {17}

]
J 290mm (11-7/16")

Professional Low Loss Cable
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There are vast differences in cable design and
performance, and those differences can make
or break an otherwise excellent sound system.
When you're investing in the kind of high qua-
lity audio equipment represented by the TAS-
CAM Studio Series, it makes sense to use
TASCAM professional audio cables. Anyone
who's switched to them will tell you they're
worth every cent.



LOW CAPACITANCE CABLE

Our cables feature very low capacitance under
15 picofarads per foot, so they don’t act as
high-frequency roll-off filters as do typical ca-
bles of 100 or 300 pF/foot. In addition, our
cables use an ultra-high density bare-copper
braided shield (99% coverage), so electrostatic
noise (Buzz or hum) and RFl (CB or broadcast
signals) are kept out of your program.

Low capacitance is important, and so is con-
sistent capacitance; that is, you want the elsc-
trical coupling of center conductor-to-shieid to
remain the same throughout the cable, even if
it is sharply bent, crushed, flexed, or tugged.
Should the local cable capacitance change,
noise and/or signal losses often result. We uti-
lize the unique dielectric known as Datalene.
This special insulation keeps the stranded sig-
nal conductor perfectly centered within the
shield. Datalene is about as flexible as foam
core dielectrics but far more resistant to ex-
treme heat or cold, and it has a “"memory”, so it
retains its shape after flexing. Datalene also
acts as a mechanical shock absorber, guarding
against external impacts which, in other ca-
bles, might sever the center conductors and
cause intermittent contact.

When we join the connector to the cable, we
insert the cable’s stranded center conductor all
the way into the pin and then fill the pin with
solder. The braid is wrapped and soldered a
full 120° around the shell, not tacked at one
spot, so you get maximum shielding and
strength.

Note: [f TASCAM professional audio cables
are not obtainable in your area, use an equiva-
lent cable.

A Final Word of Mixdown Advice:

All finished tapes must be balanced - one

sound and its tone judged by blending with

others. Don't depend on EQ in “solo” to set up

a “perfect” tone, because the minute you add

your perfect sound back to the “mix” the tone

may not be so "perfect”. Always try to get the
levels as close to “right” as possible before us-
ing EQ. if the mix is close, you will know which
tracks need fine EQ tuning to be heard. Less

EQ means less distortion and full boost at 5K

on every pot will also boost the noise in your

mix as welll as the signal.

1. If your console faders always wind up like
this, you are likely to be over-loading your
summing amps. Pull down the inputs and
raise the master.
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2. Conversely, if this is what you usually have,
you are getting too much gain from your
master. Your mix is ¢clean, but noisy.
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3. This picture is a reasonable compromise,
and is probably better all around.
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MORE INFORMATION IS AVAILABLE

We've tried to give you representative exam-
ples of some of the things you can do to get
started, and you'll discover many more — some
by way of happy coincidence, others after long

hours of concentration. If you're jUst getting
into recording and want to expand your know-
ledge, more information is available.

B{BLIOGRAPHY

Beranek, Leo L.

ACOUSTICS

McGraw-Hill Book Co., Inc.

New York, New York

1954

More concerned with exact formulae, but still very read-
able. It is not necessary to do calcufations to gain know-
ledge from this textbook.

Beranek, Leo L.

MUSIC ACOUSTICS AND ARCHITECTURE

John Wiley & Sons, Inc.

New York, N. Y.

1962

A technical survey on concert halls with much documenta-
tion. Worth reading. This author has many useful stories
to tell about the interface of science and art.

Clifford, Martin

MICROPHGONES: HOW THEY WORK AND HOW TO USE
THEM

Tab Baoks

Blue Ridge Summit, Pa.

1977

An excellent lowcost bock for the beginner on microphone
types, history and construction. The explanations given assume
no prior knowledge and are very complete. Recommended.

Everest F. Alton

ACOUSTIC TECHNIQUES FOR HOME AND STUDIO (3rd.
Printing)

Tab Books

Blue Ridge Summit, Pa.

1978

Low-cost basic bock. This bock on studio acoustics is the
easiest to read and understand of all the textbooks on the
subject, and comes closest to dealing with the actual prob-
lems encountered in the home studio,

Everast F. Alton

HANDBOOK OF MULTICHANNEL RECORDING

Tab Books

Blue Ridge Summit, Pa.

1976

A survey volume containing good information on all topics.
Very clearly written and recommended for a beginner.

Nisbett, Alec

THE TECHNICS OF THE SQUND STUDIO FOR RADIO, TELEVI-
SION AND FILM

Hastings House Publishers, Inc.

New York, N. Y,

1976

Although not specifically written for the tape recordist, this
500-page book is weli worth its cost. Very useful practical
advice if you are working with speech (drama, commercial
anhauncing, etc.)

Nisbett, Alec

THE USE OF MICROPHONES

Hastings House

New York, N, Y.

1976

The author's point of view is basically radio, but his ability
10 communicate difficult concepts is very good. Well illus-
trated.
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Olsen, Harry F,
ACOUSTICAL ENGINEERING
D. Van Nostrand Company
New York, N. Y.

1957

and

Olsen, Harry F.

MUSICAL ENGINEERING

D. Van Nostrand Company

New York, N. Y.

1959

Anything you can find by this writer is worthwhile, and the
latter book in particular will give scientific answers to musi-
cal questions (what frequency is the note Db above mid-
dle C?) and can be used to translate one “language” into
another. Extremely valuable.

Rettinger, Michael

ACOUSTIC DESIGN AND NOESE CONTROCL, VOL. 1

Chemical Publishing Company

New York, N. Y.

1977

Although this book is highly technical, the writing is very
fucid and many examples are given to go along with the
math. This writer is not afraid to draw conclusions and
give his reasons for doing so in simple language.

Runstein, Robert E.

MODERN RECORDING TECHNIQUES

Howard W. Sams and Co.

Indianapolis, Indiana

1974

The first low-cost book on studio practice. The eguipment
dealt with is somewhat outdated, but the theory is still the
same. Excellent basic survey.

Tremaine, Howard M.

THE AUDIO CYCLOPEDIA

Howard W. Sams and Co.

Indianapolis, Indiana

1976

This 1,700-page reference work is sure to contain the
answer to almost any technical question you can think of.
The writing assumes much prior knowledge and this book
should be used with others that are more basic in their
writing style if you are new to the field of scientific audio.

SOME MAGAZINES OF INTEREST:

“dh” - THE SOUND ENGINEERING MAGAZINE
1120 Qld Country Road
Plainview, N. Y. 11803

“MODERN RECORDING"
14 Vanderventer Avenue
Port Washington, N. Y. 11050

“RE/P" — RECORDING ENGINEER/PRODUCER
1850 Whitiey Street, Suite 220
Hollywood, Ca. 90028

STUDIO SOUND And Broadcast Engineering
tink House Pubtications PLC

Linc House, Dingwail Avenue

Croydon CR9 2TA, Great Britain
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SPECIFICATIONS

1. 12-Input/8-Line Output/2-Monitor Output (x2)/
2-Aux A Qutput/2-Aux B Ouput:

2. Input Selector:
Channels 1,2
Channels 3.4
Channels 5-8
Channel 9
Channel 10
Channel 11
Channel 12

MIC/INSTrument/BMX
MIC/PHONQ/RMX
MIC/LINE/RMX
MIC/LINE/ZTR A (L)
MIC/LINE/2TR A (R}
MIC/LINE/2TRB (L)
MIC/LINE/2TR B (R)

3. Mic Input {Low Impedance) — channels 1-12:

Mic Impedance

Input Impedance

Nominal Input Level
Minimum Input Level

Maximum Input Level

200 to 600 chms nominal
(matched for mics of
600 ohms or less)
600 ohms, balanced,
XLR type equivalent
—-60dBV {1mV}
~70dBV {0.3mV),
MIC TRIM to max.
OdBV (1V),

MIC ATT to 30dB,
MIC TRIM to min.

4. Instrument Input - channels 1,2:

Input Impedance
Nominal Input Level
Maximum Input Level

Minimum Iinput Level

100k ochms
-50dBV (3mV)
-22dBV {(80mV)},
RMX TRIM to min.
-58dBV (1.3mV}

5. Tape Input (RMX - channels 1-8,
2TR A/B - channels 9-12):

Input Impedance
Nominal Input Level
Maximum Input Level

47k ohms
-10dBV {0.3V)
+14dBV {5V)

6. Phono Input - channels 3,4:

Input Impedance
Nominal Input Level
Minimum Input Level

Maximum Input level

47k ohms

-54dBV (2mV) at 1kHz
—-B80dBV (1mV) at 1kHz,
RMX TRIM to max.

—30dBV (31.6mV) at 1kHz,

RMX TRIM to min.

7. Line Input — channels 5-12:

Input Impedance
Nominal Input Level

Maximum Input Level
8. Line/Aux A/B Output:

22k ohms
-10dBY {0.3V)
+14dBV (5V}

Minimum Load Impedance 2k ohms

Nominal Load Impedance
Neminal Output Level

Maximum Output Level

10k ochims

-10dBV (0.3V)/0dBu
{0.77bV) switchable
+14dBV (+16dBu, 5V)

9. Stereo Master A/B Qutput:
Minimum Load Impedance 2k ochms

Nominal Load Impedance
Nominal Qutput Level
Maximum Output Level

10k ohms
-10dBV {0.3V}
+14dBV {bV)

10. Balanced Amp Input {Separate type]:

Input Impedance 47k ohms
Nominal Input Level -10dBV (0.3V)
Maximum Input Level +14dBV {5Y)

(OUTPUT LEVEL: +4dBm)
11. Balanced Amp Qutput [Separate type}]:
Nominal Load Impedance 600 ohm, balanced
Nominal Output Level +4dBm {1.23V}/+8dBm
{1.95V) switchable
Maximum Qutput Level +28dBm (19.5V)
12. Pre Qutput:
Minimum Load Impedance 2k chms
Mominal Load Impedance 10k ohms
Nominal Qutput Level -10dBV (0.3V)
13. Direct Output:
Minimum Load impedance 2k ohms
Nominal Load Impedance 10k ohms
Nominal Output Level -10dBV {0.3V)
14. Access Send Output (Input 1-12/Buss 1-8):
Minimum Load Impedance 2k ohms
Nominal Load Impedance 10k ohms
Nominal Qutput Level -10dBV (0.3V}
15. Access Receive input (Input 1-12/Buss 1-8};
Input Impedance 10k ohms
(EQ IN:220k ohms,
EQ OUT: 10k chms)
—10dBV {0.3V)
~18dBV (0.126V)

Nominal Input Level
Minimum Input Level
16. Program Buss Input:

Input Impedance 22k ohms

Nominal Input Level -10dBV (0.3V)

Maximum Input Level +14dBV (BV)
17. Aux Buss Input:

Input Impedance 22k ohms

Nominal Input Level -10dBV (0.3V)

Maximum Enput Level +14dBV (bV)
18. Solo Buss Input:

Input Impedance 22k ohms

Nominal Input Level -10dBV{0.3V)

Maximum Input Level +14dBV (bV)
19. Monitor Input:

Input Impedance 22k ohms

Nominal Input Level -10dBV (0.3V)

Maximum Input Levef +14dBV (5V)
20. Spare Input:

Input impedance 100k ohms

Nominal Input Level -10dBV-{0.3V)

Maximum Input Level +14dBV {5V}
21. Oscillator Qutput:

Frequency 40Hz/1kHz/10kHz

switchable
Output Impedance 470 chms
Nominal Qutput Level -10dBV (0.3V)
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22. Headphones Output: 32. Weight: 36kg (79-6/16 tbs) net

Nominal Load Impedance 8 ohms 33. Power Requirements: 100/120/220/240V AC,
Maximum Qutput Power Greater than 100mwW, 50/60Hz, 63W '
8 ohms (General Export Model)
23. Frequency Response: Line Input to - 120V AC, 60Hz, 63W
Program Buss Output 20Hz - 20kHz =+ 1dB (U.S.A /Canada Model)
(Reference 30kHz f;dB) 220V AC, 50Hz, 63wW
Aux Buss Output 20Hz - 20kHz = 1dB {Europe Model)
(Reference 30kHz *}dB} 240V AC, 50Hz, 63w
Mon Buss Output 20Hz - 20kHz *}dB (U.K./Australia Model)
{Reference 30kHz *} .dB)
Headphones OQutput 50Hz - 20kHz = 2dB
(Reference 30kHz +3dB) In these specifications, 0dBV is referenced to 1.0 volt, ac-
24, Equalizer: tual voltage levels are also given in parenthesis. To calcu-
Type Sweep late the 0dB/0.775 volt reference level (i.e., 0dBm in a 600
Level Boost/Cut = 15dB ohm circuit) add 2.2dB to the listed value; i.e., —10dB re:
Frequency {Low) 50Hz to 1kHz 1V/-7.8dB re: 0.775V. Changes in specifications or fea-
{Middle} 500Hz to bkHz tures may be made without notice or obligation.
(High) 2.6kHzto 15kHz

25. Signal to Noise Ratio (at nominal input levels,
20Hz ~ 20kHz, “"A"WTD/UNWTD):

1lineto 1 buss 80dB/76dB
8 lines to 1 buss 77dB/73dB
1 line to access send 88dB/84dB
1 line to direct out 87dB/84dB
1 remix {tape} to 1 buss 80dB/76dB

12 remix (tape} to 1 buss 72dB/70dB
1 remix (tape) to access send 83dB/80dB
1 remix (tape) to direct out 82dB/80dB

1 mic to 1 buss 70dB/68dB
12 mics to 1 buss 60dB/58dB
1 mic to access send 70dB/68dB
1 mic to direct out 70dB/68dB
26. Cross Talk: Better than 60dB

{1kHz, nominal input level)
27. Total Harmonic Distortion [THD}:

1 mic input to 1 buss output 0.025% (at 1kHz,
EQ QUT, nominat input
level above 50dB and MIC
ATT 30dB on, with 30kHz
L.P.F. connected}

1 line input to 1 buss output ©.025% {at TkHz,
EQ QUT, nominal input
level , with 30kHz
L.P.F. connected)

28. Fader Attenuation: 60dB or more

29. Overload Indicator Level: 25dB above nominal
input level

30. Peak Indicator Level: 10dB above nominal
output lavel

31. Dimensions {(WxHxD): 802x240x728 mm
(31-9/16" x 9-7/16"
x 28-11/16")
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VOLTAGE CONVERSICN

This mixer is adjusted to operate on the elec-
tric voltage specified on the packing carton.

Note: This voltage conversion is not possible
on model sold in the U.5.A. and Canada, UK,
Australia or Europe.

For general export units, if it is necessary to
change the voltage requirements of this mixer
to match your area, use the following proce-
dures. Always disconnect Power Line Cord be-
fore making these changes.

71

. Remove six screws (I to remove number

plate @ .

. Remove five screws @ , then tilt the rear

panel by pushing back meter bridge .

. Remove eight screws @ which fasten the

monitor/talkback panel to the main frame.

. Lift up the front edge of the monitor/

talkback panel.

. The voltage selector plug is located near the

power switch and transformer inside the
unit.

. Pull out the plug and reinsert it so that the

desired voltage can be read through the cut-
out window of the plug.

. Replace the monitor/talkback panel, then re-

place the rear panel and the number plate.

NOTE FOR U.K. CUSTOMERS

U.K. Customers Only: Due to the variety of
plugs being used in the U.K, this unit is sold
without an AC plug. Please request your dealer
to install the correct plug to match the mains
power outlet where your unit will be used as
per these instructions.

" IMPORTANT .~ .

The wires in this mains lead are coloured in
accordance with-the following code: - -

| BLUE.  NEUTRAL
- BROWN:. LIVE .

- As'the colours of the wires in the:mains lead-
of this apparatus- may- not correspond: with
 the. coloured makings identifying the termi--
“nals’of yourplug, p"rééééav as f\qlli‘of ’

vire ‘which' is’ eloured BLUE-must be-
~connected to:the-terminal ‘which is-marked:
~with. the letter N or coloured BLACK. - The
‘wire” which ‘is* coloured: BROWN ‘must be
connected to the ‘terminal which'is marked
‘with the letter L or coloured RED; © © © © *7, 07

“The
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Effective: December: 1982

*

MAINTENANCE

NOTES

All procedures refer to all inputs and outputs wit-
hin the circuit or system discussed. For conven-
ience, the procedures are described referring to a
single input-output chain, but must be followed
for all inputs and outputs of the circuit or system
being discussed, unless expressing stated other-
wise.

All resistors are 1/4 watt, 5%, unless marked oth-
erwise. Resistor values are in ohms {k=1,000
ochms, M=1,000,000 ohms).

All capacitor values are in microfarads (p=picofar-
ads).

A Parts marked with this sign are safety critical
components. They must always be replaced with
identical components-refer to the TEAC Parts List
and ensure exact replacement.

0 dB is referenced to 1 V in this manual unless
otherwise specified.

PC boards shown viewed from component side.

73




1. LEVEL SETTING AND OPERATION CHECK

1-1. MIC IN - PRE OUT {ACCESS SEND)

74

1.

2.

In the MIC IN connector, pin #3 is “hot”, pin
# 2 is"cold”, and pin # 1 is “shield”.
Remove the jumper between the ACCESS SEND

and the RCV jacks for the channel being tested.

. Plug an AC voltmeter into the PRE QUT or the

ACCESS SEND jack. The voltmeter should have
an input impedance of 50k ohms or more, input
capacitance less than 20pF, a sensitivity selec-
tor switch and a maximum sensitivity of -9CdB.

. Set the front panel control for the channel being

tested as follows:

INPUT select switch : Set to MIC

MIC ATT switch : Setto O

PHASE switch : Set to NORMAL
PHANTOM power switch: Setto OFF

. Apply a 1kHz, -80dB {1mV) signal to the MIC IN

connector on the back panel.

. Adjust the MIC TRIM for a —10dB (316mV) read-

ing on the voltmeter. After this adjustment, the
MIC TRIM knob should be between 6.5 and 7.5
(between 1 : 30 and 2 : 30 o'clock).

TRIM i
Mic
] -
R

7

ovER
LOAD

TRIM Kneb
at normal setting

ALL MIC INPUTS ARE USED

WITH TRANSFORMERLESS TYPE BALANCE CIRCUIT, 600 OHMS,

CHAN.1, CHAN.Z2

7.

10.

11.

12.

If there is any malifunction, refer to the preampli-
fier (Q1 ~ Q4 and U1} circuit schematic and
check the IC and transistor voltages and signal
leveis.

. Check all remaining channels in the same man-

ner.

_Set the MIC AT T switch to 30 and apply a 1kHz,

-30 dB (31.6mV) signal to the MIC IN connector
on the back panel.
If the output is not —10dB, readjust the MIC
TRIM for a —10dB (316mV) reading on the volt-
meter. After this adjustment, the MIC TRIM
knob should be between 6.5 and 7.5,
Measurement of S/N ratio, T.H.D.:
S/N ratio : More than 70dB (using
“A"” weighted network)
68dB (measured with a
bandpass filter, 20Hz
~ 20kHz}
More than 62dB, on an
AC voltmeter with a
100kHz or greater
bandwidth
. Less than 0.025% (at
1kHz, 20dB above
nominal input level
measured with 30kHz
L.P.F.}
Set the PHASE switch to REVERSE.
Confirm that the phase of the output signal is in-
verted using an oscilloscope connected to the
PRE OQUT jack.

or .

Qr

T.H.D.

m

PHASE
MiC

CACCESS (104
TPRE OUT SEND RCV
T &—0G
|
e

apemr 7 I

FHC Y b opes '
(—860) b
H
‘e
CTST 0 —
(—50)
[TNST IN
1-50) PRE
______________ PTOST o M
APE o
LTAPE N
(=10} —
TO BUSS/TAPE POST .\c
SELECT SWITCH A ——
TAPE ",




1-2. INSTIN - PRE QUT (ACCESS SEND)

—

for Channels 1 and 2

. Use same test set up as previous section 1-1.
. Apply a 1kHz, -50dB (3.16mV) signal to the INST

IN (phono or phone jack) on the back panel and
set INPUT select switch to INST.

. Adjust the RMX TRIM for —10dB (316mV) read-

ing on the voltmeter. After this adjustment, the
RMX TRIM knob should be between 6.5 and 7.5.

. If there is any malfunction, refer to the preampli-

fier (U1 and U2} circuit schematic and check the
IC voltages and signal levels.

. Check channel 2 in the same manner.
. Measurement of S/N ratio:

S/N ratio : More than 71dB {using

“A"” weighted network)

or : 68dB {measured with a
bandpass filter, 20Hz
~ 20kHz)

or : More than 62dB, on an
AC voltmeter with a
100kHz or greater
bandwidth

ALL MIC INPUTS ARE USED
WITH TRANSFORMERIL ESS TYPE BALANCE CIRCUIT. 600 OHMS. TECESE

B S8 el

CHAN.1, CHAN.2 ‘EEE-QQI_J -

T Y e

PHANTOM r | PHANTOM ¢
POWE

o I TO BUSS/TAPE )
SELECT SWITCH

- 1

1-3. PHONO IN — PRE OUT (ACCESS SEND)
for Channels 3 and 4

1. Use same test set up as previous section 1-1.

2. Apply a 1kHz, —-54dB (2mV) signal to the PHONO
jack on the back panel and set the INPUT select
switch to PHONO.

3. Adjust the RMX TRIM for a -10dB {316mV) read-
ing on the voltmeter. After this adjustment, the
RMX TRIM knob should be between 6.5 and 7.b.

4. If there is any malfunction, refer to the preampli-
fier (U3) circuit schematic and check the IC
voltages and signal levels.

5. Check channel 4 in the same manner.

6. The circuit is considered normal if the frequency
response is +17dB, + 1dB for 50Hz; and -13.5dB,
+ 1dB for 10kHz; both in reference to 1kHz when
the signal frequency applied to the PHONO input
is swept from BOHz through 10kHz.

7. Short-circuit the PHONO input. The S/N ratio
should then be greater than 64dB (in the range of
20Hz ~ 20kHz).

CHAN.3!_ CHAN.4
PHANTOM I """"""
POWER

________

ffffffff

L - 1O BUSS/TAPE
SELECT SWITCH

75



1-4. LINE IN — PRE QUT (ACCESS SEND)
for Channels 5 through 12

1. Use same test set up as previous section 1-1.

2. Apply a 1kHz, -10dB {316mV) signal to the LINE
IN jack on the back panel and set the INPUT se-
lect switch to LINE,

3. Adjust the RMX TRIM for a —10dB (318mV) read-
ing on the AC voltmeter. After this adjustment,
the RMX TRIM knob should be between 6.5 and
7.5.

4. If there is any malfunction, refer to the preampli-
fier (U3} circuit schematic and check the IC
voltages and signal levels.

B. Check channels 5 through 12 in the same man-
ner.

6. Measurement of frequency response, S/N ratio,
TH.D.:

Frequency response : 20Hz ~ 20 kHz, within
+1dB

: More than 88dB (using

“A" weighted network)

or : 84dB (measured with a
bandpass filter, 20Hz
~ 20kHz)

or : More than 75dB, on an
AC voltmeter with a
100kHz or greater
bandwidth

T.H.D. . Less than 0.025% (at

1kHz, measured with
30kHz L.P.F)

S/N ratio

————————

PHANTOM !

f
[ liLhopy

PHANTOM |

_______

CTAPE i 3
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1-5. TAPE IN [2TR A&B (L/R)] — PRE OUT (AC-

CESS SEND)

. Use same test set up previous section 1-1.
. Apply a 1kHz, -10dB {316mV) signal to the TAPE

IN or 2TR A {L/R)} or 2TR B {L/R) jack on the back
panel and set the INPUT select switch, as appro-
priate, to BMX or 2TR A (L/R) or 2TR B {L/R}.

. Adjust the RMX TRIM for a —=10dB (316mV) read-

ing on the voltmeter. After this adjustment, the
RMX TRIM knob should be between 6.5 and 7.5.

. If there is any malfunction, refer to the preampli-

fier {U1) circuit schematic and check the IC
voltages and signal levels.

. Check all remaining channels in the same man-

ner.

. Measurement of frequency response, S/N ratio,

T.H.D.:
Frequency response : 20 Hz ~ 20 kHz, within
+1dB
: More than 83dB {using
“A" weighted network}
or : 80dB (measured with a
bandpass filter, 20Hz
~ 20kHz)
or : More than 73dB, on an
AC voltmeter with a
100kHz or greater
bandwidth
T.H.D. : Less than 0.0256% (at
1kHz, measured with
30kHz L.P.F)

S/N ratio

LV o s AMK
{ CHAN. 9! 2TRA (LI

CHEN. 10 © ZTR & IR}

CHAN. 11 © 2TR B (L)

CHAN.1Z : 2TR B (R}
TO MONITOR SELECT SWITCH L
2TR &, 2TR B




1-6. Input Section OVERLOAD LED

1. Apply a —10dB (318mV} signal to the TAPE IN or
2 TR A{L/R} or 2 TR B (L/R) jack on the back pan-
el.

2. Plug an AC voltmeter into the PRE OUT jack and

ALL MIC iNPUTS ARE USED

WITH TRANSFORMERLESS TYPE BALANCE CIRCUIT, 600 OHMS.

————————

CHAN. 1, CHAN.Z

L TO BUSS/TAPE
SELECT SWITCH

check the output level for a -10dB (316mV) read-
ing on the voltmeter.

3. The LED should light at +15dB += 1 dB (5.0V to
6.3V), 25dB + 1 dB above the nominal PRE OUT
tevel of —10dB (316mV).

4. Confirm that the output signal is not distorted.

o
WERLOAD

MUTE
FGUALIZER ]  Hinik bt

PARAMETRIC EQ
2.5k 15k i
563 ~ 5k

@@ @( ’_BﬁF.E\

[ — 1
GAIN r,@’PﬂN
£} L

SQLo
PFL.

r— (AR B ———
oRE GAIN e
SosT MUTET L

1-7. TAPE IN [2 TR A&B (L/R)] - Dtirect) OUT

Carry out the following tests with the same settings
specified in section 1-1 procedure # 3, except rein-
sert the shorting plug in the ACCESS SEND and
RCV jacks, depress the EQ bypass switch.
1. Set the INPUT select switch, to appropriats, RMX
or 2 TR A(L/R) or 2TR B{L/R).
2. Set the RMX TRIM so that a-10 dB output is ob-
tained at the PRE OUT jack.
3. Plug an AC voltmeter into the D OUT jack for the
channel being tested.
4. Adjust the Input Fader for a —10dB reading on the
AC voltmeter.
5. The input Fader should then be in the shaded
area.
6. If it is slightly out of this area:
a} Set the Input Fader between position 7 and 8.
b) Adjust resistor VR9 on the Input Amplifier PC
board for a —10dB (316mV) output reading
from the D OUT jack.

reEaT

FAUALIZER | Minek

PARAMETRIC EQ
2.5k A L3k

J_jr

TAPE o rﬂ

- I R

7. If there is any malfunction, the trouble may be in
IC's UB, UB, U7 or U8. The gain of amplifier IC’s
U5-2, UB-1 and UB-2 are unity, when the EQUA-
LIZER knobs are set in the center position. Refer
to the level diagram.

8. Check channels 2 ~ 12 in the same manner.

[%i?!ﬂ!iiil%ill?ﬂlll!Ii%llmlﬁllmlﬁ%lllliiifﬁllHiiEillllﬁEIIlIIIIIi!!|iiEJIlllli£llllli£llllllli%%I!illillli%!é!!li%#l
I R R ST B A NG B e
TR R T T S S A i i

e III(!!%H]IHI?%EIIHH
{BHIEIENRE 0 R

Channg! 121110 98 76 5 4 3 21
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1-8. PROGRAM BUSS IN - LINE QUTPUT

78

. Connect an AC wvoltmeter to the buss output

(LINE/AUX GUTPUT) under test.

. Apply a 1kHz, -10dB {316mV) signal to the PRO-

GRAM BUSS IN jack.

. Set the BUSS MASTER fader on the front panel

between positions 7 and 8.

. The circuit is operating properly if a =10 dB PRO-

GRAM BUSS IN produces a reading of —10 dB at
the LINE QUTPUT or AUX OUTPUT.

. If a -10dB output is not obtained, adjust the

BUSS MASTER fader. The circuit is considered
normal if the fader is in the shaded area.

. If the output differs greatly from the proper level.

a} Unplug the jumper between ACCESS SEND
and RCV in the Buss Master Section.

b} Plug an AC voltmeter into the ACCESS SEND
jack.

c) Check the level here.

Should the output level be —10dB =0.5dB, check

the circuits of the Master fader next. Should the

output level reading not be at —-10dB =0.5dB,

check the Summing Amplifier in the Buss Master

Section.

. BUSSES 2 through 8 should be checked in the

same manner.

. Refer to paragraph 1-9 for calibration of the VU

meters and peak indicators.



1-9. Meter Calibration and The LED Circuit

. Use the test instrument connections described in
paragraph 1-8 for calibrating the VU meter.

. Set the AUX A METER and the AUX B METER
switches to BUSS.

. Set the METER SELECT 1-4 and 5-8 switches to
INT.

. The calibration is correct if the VU meter indica-
tion is OVU, +0.6VU when the reading of an AC
voltmeter connected to LINE OUTPUT is -10dB
{316mV).
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. If the VU meter does not indicate OVU, adjust the
calibrating pots, VR11 for odd channels and
VR21 for even channels, on the METER AMPL
PCB shown in the photo below, which corre-
sponds to the off-spec meter.

. Raise the PROGRAM BUSS N input level.

. The PEAK level LED should light up at 0dB =1dB
(0.89V to 1.12V), 10dB +1dB above nominal
PROGRAM BUSS IN level of —10dB (316mV}.

. Test all meters from the EXT position for proper
meter reading.
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1-10. SPAREIN — ST MSTR A/B

1. Apply a 1kHz, —-10dB {316mV) signal to the
SPARE IN (L) jack.

2. Plug AC voltmeters into the ST MSTR A{L) and
the ST MSTR B (L) jacks.

3. Set the Stereo Master Section controls as fol-
lows:

MONITOR SELECT switch: Depress SPARE to
“on".

METER SELECT switch: Set to INT (up)

AUX A METER switch: Setto ST MSTR A

AUX B METER switch: Setto ST MSTRB

4, Adjust the STEREO MASTER A and STEREQ
MASTER B faders for a —10dB {316mV) reading
on the voltmeters.

5. The STEREOQO MASTER A and the STEREO MAS-
TER B faders should then be in the shaded area
between positions 7 and 8.

6. Confirm that the VU meters of the STEREO MAS-
TER A {L)/5 and the STEREOQO MASTER B (L)/7 in-
dicate OVU.

7. Check the SPARE IN (R)ight channel in the same
manner.
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1-11. 2TR A/B - ST MSTR A/B fasan I

o )
—® & @“ r— _[/\_‘7 >

[IETER SELECT
-4
g Ex1 i
INT. PERIC
! |

PHANTOM | S
POWER e -
4a8v] I o 'OVERICAD

The 2TR A/B to ST MSTR A/B circuits are identical LE] i - - T e
to the SPARE IN to ST MSTR A/B circuits already : T I - L_{} i | 2
explained. Following the procedures in paragraph 5 ‘ —T : ] [RE 13 2g]—q§;; i > )
1-10: : L R
1. Apply a 1kHz, —10dB (316mV) signal to the 2TR g > ag]ﬂo | .
A(L) jack and depress the 2TR A switch of the L e L .
MONITOR SELECT to “on™. T | . f a,
2. Check all input channels in the same manner. l [ ?:l_" : 3 %
+ H ‘ ] 5
1-12. MON IN -~ ST MSTR A/B SRS | mmmmag
- - - - - * MS#SSA ; ; j HUKA[R]ISY'REOSAST:RAIR I
The circuit of MON IN to ST MSTR A/B is identical I~ sg]iﬂ i e st
to the SPARE IN to ST MSTR A/B circuit already ex- I SO ﬁ%@
plained. FO!lOWing the procedures in paragraph [ & WETER] + f ALK & 15T ERED ASTER B1L1
1-10: | - 2s, | gl:éff—D—
1. Apply a 1kHz, ~10dB (316mV) signal to the MON ; e L e B o
IN jack and depress MON switch of the MONITOR ik L [ ] | e eg],ﬂmf,
SELECT to “on”. g e e
2. Check all input channels in the same manner. 3 l o B ) - o X ; Jﬁ ‘_ .
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TAGLESS S -0 -

1-13. PROGRAM BUSS IN — ST MSTR A/B ; — - - ] T S
Carry out the following check with the settings of e W ! ,T,,,:,,‘,“jx : e ! WPSAK
paragraph 1-8; ] i ﬁ"* z E e
1. Set the controls so that an output is obtained at ! F/“ S tE g],ﬁi-f‘b—@é
LINE OUTPUT. Also set up the METER SELECT 13 ' ] i
so that it indicates a signal at the output. 1 [ Dj %4[2 SM?E
2. Set the Monitor Section controls as follows: e g | - i !
MON 1 to 8 switches: Set to BUSS * P B @ QBZ > | 4% . | TP
GAIN knobs : Set to 2 o'clock position | ! / % i* : M—@M
PAN knobs : Settol (fu” CCW) i {>_(F h (ERAREE] AUXMLVSTE?BQS&S?ER/A(U
position B | A5 %\ 1—2 ________ E—Y g:}—“ el e |
3. Adjust the STEREQ MASTER A and the STEREO : | 3 bl T v s R O M.
MASTER B faders for a ~10dB (316mV) reading r : = Wﬁa’—p* ? RERE e | gjw’
from the ST MSTR A (L} and the ST MSTR B {L) o i : j:é T ‘ .
jacks. B ~— D_(?S_* ; : mgvg oy | e (B
4. Confirm that the VU meters of the STEREO MAS- T 1| - BEREe % , I <
TER A {L)/b and the STEREQ MASTER B (L})/7 in- ' D—(%T I 8 ¢ AU i i s basren s
dicate OVU. 1] 1] s L %Lg - e M’“
5. Set the PAN knobs to the R {full CW) position, ] | e L B ~ | e=ic |_ (R e
and check the right channel in the same manner. e ik gy .t P ’ i ' - -
6. Set the PAN knobs at center position. Both the Hy e [T e S T e _ i . il
ST MSTR A&R (L) and the ST MSTR A&B (R) out- — , i (T . |:\ |||
put levels should be —12.5dB =+ 1dB. -t ) I - m m Sy i e
7. Confirm that VU meters 5 through indicate -2.5 r@”’ j ! i A | i s § - -
VU within = 1VU. me 22 [ 3 r T2 il | [ e ]
8. Check all remaining channels in the same man- ~1 1 TR £HH : / ¥ - S '
ner. i T R i - - ouTPUT
- : = L[ 0GB i E?Sﬁ??’%ﬁaﬁé.
9. Reset the PAN knobs to the L (full CCW) position. hoa \:;\‘:T 5 ;I i i '_ssﬂ h L~ KB/—{> % L AR ( UG 5
) 1 _l 2 e, > i > % H (AX 8] ! HETa ; RERUNG —.a
H ~, T 1 gl ! tOdRu/-00BYE
# 3 y T | N
mQ - f e > > ) i > %Ig é ]|
1-14. BALANCE AMPL. INPUT - BALANCE W P : : e 1 ) . il | | Y
AMPL, OUTPUT ] — Eo NENNPIA | B —
1. Apply a TkHz, -10dB {316mV) signal to the BAL- ] - g " F: S, X 3
ANCE AMPL. INPUT (L) jack. — = M . : e b =i
2. Plug an AC voltmeter into the BALANCE AMPL. _@lﬂ_f_l { iR I i K
QUTPUT (L} connector. i ! 2 st !
3. Set the BALANCE AMPL OUTPUT LEVEL switch ! 3 c I o i ] - - N
to +4dBm. W 2 N A e | | '
4. The voltmeter should read +4dBm +0.5dB. g | ’ ’_—‘_lT_FEO‘; - - %i,«v pirt i B s 'Lr,\w- e f il i A L “{l)m
5. Set the BALANCE AMPL OUTPUT LEVEL switch E L - ¥ AT e Tk ; M iowan
to +8dBm. S 1 et L[] T (1 A I | e
6. The AC voltmeter should read +8dBm +=0.5dB. s ’ Cal ’fiw ‘ "‘ i i - [Ees L \:1 o | @Q.Dm . r@}‘f@)ﬁmm
7. Check the right channel in the same manner. 1 ‘“’%%%r*ﬂm(? M REREE : Db L\ L IR
@ L i i } T7H CONT
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1-15. AUXIN A/B - AUX A/B Out o Ry - | T o r-oase '
; . BUSS MASTER I—@' LINE - :
[~ ) Aux

]

1. Plug an AC voltmeter into the AUX A (L) jack.

]

vvyx?:?:?v?

2. Apply a 1kHz, —10dB {316mV) signal to the AUX 2 em |
IN A {L) jack. Lg e 2E]

3. Set the AUX A METER switch to AUX A.

4. Adjust the AUX A fader for a —10dB (316mV)
reading on the voltmeter.

5. Confirm that the VU meter of the AUX A (L}/5 in-
dicates QVLU,

6. Check the right channel and AUX B {L/R} circuit
in the same manner.

q4=---1

1
SULG/PRL

!’ S G

1

5
AUX A METER| 5
7
AUK A | E
ceqeede RS :
T | i B &
I g Ocdu, | !

1-16. AUX IN A/B — ST MSTR A/B ) @ ’ i g

’ ’ i e s T L P TRR
Carry out the foilowing check with the settings of 55 % , j[g i : mmmm;m;;.u
paragraph 1-15. || ' % i I e e T e
1. Set the controls so that a —=10dB output is ob- o g e | s s e i

tained at AUX A/B output.
2. Depress AUX A switch of the MONITOR SELECT
to “on".

PEAK

-
L.

i

[

3. Adjust the STEREO MASTER A and STEREO j -
MASTER B faders for a ~10dB (316mV) reading ] T
from the STMSTR A (L) and ST MSTR B (L} jacks. % et A WE
i

4. The STEREQO MASTER A and the STEREQ MAS-

LA

st e o A

TER B faders should then be in the shaded area LA | s : ; ]
between positions 7 and 8. # | | j .
5. Set the AUX A METER and AUX B METER | (s | I [ o
switchs t0 ST MSTR A or ST MSTR B. [j@z'jjg i ‘l‘“‘“sm"”’
6. Confirm that the VU meters of the STEREQ MAS- T Y e e 1 "
TER A {L)/5 and the STEREQO MASTER B (L)/7 in- ns ® : i % i gk a
dicate OVU. . 17“ e 1% 1
7. Check the right channel in the same manner. § ] —= -—i J—— ik
8. Depress the MONITOR MONO (L+R) to “on”. . fe=, “ | i
When the signal is input to either the left or right £ oss ° H ' I i =
channel of the AUX IN A/B jack, the AC voltmeter 1EE = i Al 1
should read -14.5dB +1dB from both left and . s H 2 5
right channels of the ST MSTR A and ST MSTR B p W - - = - - —
outputs. ! 7 l%o [: p AT [ETERED MESTER A fi ‘ |
8 i He S tw
O M= 4 TS T e,
___W_Iﬁ::u@p 1 ‘\ - L : 1?” : .A i, ng—.@z@ AUX A (R)
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40
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1-17. TAPE IN [2 TR A&B (L/R)] — LINE

OUTPUT

Carry out the following check with the settings of
paragraph 1-7.

1.

2.

87

Set the controls so that a —10dB output is ob-
tained at D OUT.

Set controls of the selected channel being test-
ed on the Input Section panel as follows:

MUTE . Set to OFF
ASSIGN : Depress 1 to ON
PAN : Set to position O (full
CCW rotation)
BUSS MASTER - : Set between positions
fader 7 and 8
AUX A/BMETER : Setto BUSS
METER SELECT : Setto INT
. The circuit is normal if a —10dB LINE OUTPUT

reading is obtained against a -10dB TAPE IN [2
TR A&B {L/R}] level.

ALE MIC INPUTS ARE USED
WITH TRANSFORMERLESS TYPE BALANCE CIRCUIT. 800 OHMS,

4,

If a =10dB output is not obtained, adjust the
BUSS MASTER fader. The circuit is normal if
the fader is in the shaded area.

. Confirm that the VU meter indicates OVU.
. If the output differs greatly from the proper lev-

el.

a) Unplug the jumper between ACCESS SEND
and RCV in the Buss Master Section.

b} Plug an AC voltmeter into the ACCESS SEND
jack.

¢} Check the level here.

Should the output leve] be —=10dB, check the cir-

cuits of the BUSS MASTER fader next. Should

the output level reading not be at —10dB, check

the circuits of the ASSIGN switch of the Input

Section and the Summing Amplifier in the Buss

master Section.

Hi =

=

7.

Frequency response and T.H.D. of TAPE IN [2 TR
A&B (L/R] = LINE QUTPUT

Frequency response 20Hz ~ 20 kHz,
within +=1dB

Less than 0.025%

(at TkHz, EQ QUT,
measured with 30kHz
L.P.F.)

T.H.D.

.S/N-1: 1 Channel to 1 Buss

When only one of the 12 channels is ASSIGNED
to Buss Master group 1, the $/N ratio should be:
Better than BOdB using an “A” weighted ne-
twork.

Better than 76dB when measured with a band-
pass filter, 20Hz to 20kHz. ‘
Better than 70dB when measured with an AC
voltmeter of 100kHz or greater bandwidth.
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S/N-2: 12 Channels to 1 Buss

When all of the 12 channels are ASSIGNED to
Buss Master 1, the S/N ratio should be:

Better than 72dB using an "A” weighted ne-
twork.

Better than 70dB when measured with a band-
pass filter, 20Hz to 20kHz.

Better than 66dB when measured with an AC
voltmeter of 100kHz or greater bandwidth.

The remaining Buss Master groups 2 ~ 8 should
also be checked in the same manner.

When an even-numbered ASSIGN switch is de-
pressed, set the PAN knob to position 10" {full
Cw).

. Set the PAN knob to the center position,

The LINE QUTPUT level for each selected AS-
SIGN switch should be —12.6dB + 1dB.
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1-18. SOLO Circuit and HEADPHONES Circuit

1. Apply a 1kHz, -10dB (316mV) signal to the TAPE
IN or the 2 TR ARB (L/R} jack, set the input fader
for a —10dB {316mV) signal at the D{irect} OUT
jack, depress the SOLO button, and set the PAN
knob to the CCW position.

2. Adjust the SOLO control for a —10dB (316mV)
reading from the ST MSTR A jack when the
STEREO MASTER A fader is set to nominal posi-

tion.

p o
OVERLOAD

! EQUALIZER Hinth

PARAMETRIC EQ
; BSkA IS

By CHANIO . 2TR &4 IR

[ cmen oz zTR EBIL
£HN 12, ZTR B R

TO MENITGA SELECT SWITCH
aTR A&, 2TRE

max.

sistor.

6. Connect an 8 ohm load resistor to the HEAD-
PHONES jack and set the HEADPHONES knaob to

7. Adjust the input signal and measure the HEAD-
PHONES output level just before the waveform
begins to clip. This should be performed by con-
necting an oscilloscope across the 8 ohm load re-

Max. output level: More than 0.9V (100mW)

3. Verify that the input fader varies the output level.

4. The LEDs located above the SOLO knob and the
monitor section will light whenever the SOLO
button on the input section is depressed.

B. Check ail remaining input channels in the same

manner.

1-19. PFL Circuit

1. Apply a 1kHz, —10dB {316mV) signal to the TAPE
IN or the 2TR A&B (L/R} jack, set the RMX TRIM
for a —-10dB (316mV) reading at the PRE OUT
jack, and depress the PFL button. {(Reset the

SOLQ button to “off".)

2. Adjust the SOLO control for a =10dB (316mV)
reading from the ST MSTR A jack when the

IMPORTANT: BE SURE TO OBSERVE THE
PROPER POLARITY OF THE SCOPE TEST PROBE
AND THE OUTPUT OF THE HEADPHONES JACK,
FAILURE TO PROPERLY CONNECT MAY CAUSE

DAMAGE TO THE HEADPHONE AMPLIFIER.
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e CHAM 10 . 3TR & R} LiKe S
B it oo, 2TR B L -~ "
€ua Iz ' 2TR B4R — - =
TO MONITOR SELECT BWITGH PRE Bam - 2 pay
TR = MyTET L

I A

put level to vary.

manner.

STEREO MASTER A fader is set to nominal posi-

tion.

3. Varying the input fader should not cause the out-

4. The LEDs located above the SOLO knob and the
monitor section will tight whenever the PFL but-
ton on the input section is depressed.

5. Check all remaining input channels in the same
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SEND  RCV R

1-20. TAPE'IN [2 TR A&B (L/R)] - AUX A/B i |7 - @Tu_s_;mm] ) T 1-21. TALKBACK Circuit
‘ . ,,@xl [Asf%j?wj ’,,, > U 4% 4/11 % s | AUX )
Complete the check in paragraph 1-7 before going il == - %zrﬁ_; T 1. Set the SLATE/I/TEST TONE switch to TEST
to the procedure below. J T > — % [~ Fg e TONE.
1. Set the controls so that —10dB outputs are ob- | : L ?-1;3 i — A -10dB +1dB signal (40/1k/10k Hz) should ap-
tained at the PRE OUT and D OUT jacks. e e P L e pear at the 0SC OUT jack.
2. Set the AUX A fader to position "7.5" and set the ﬂ—g_f@ 11— = | kgﬁ | — 2. Set the SLATE/I/TEST TONE switch to SLATE
AUX A switch to POST. - 5« L R ’ 5 & . tg and depress the SLATE {BUSS, AUX A and AUX
3. Set the PAN knob {outer} of the AUX A to L {full +—‘@ G o [> & A I % i B) switches.
CCW} position and adjust the GAIN knob {inner) e —— & R 1 25 i B Dj e The signal goes through the SLATE {BUSS, AUX
of the AUX A for a —~10dB (316mV) reading from ————— T 0 > | (T—JZFD | — o A and AUX B) switches and appears at the LINE
the AUX A (L} jack. T ) ! [ — B ] QOUTPUT, AUX A and AUX B jacks.
4. Set the PAN knob to R (full CW) posotion so that & Comer) | : ff [ : 1D 3. Set the SLATE/N/TEST TONE switch to 1and de-
the output of AUX A (R} is ~10dB +=0.5dB. | g press the TALKBACK switch to “on”. The output
5. The output level should not vary when the AUX A Ae—— i from the MICrophone installed in the talkback cir-
switch is operated. l g il cuit is then applied to the SLATE and the TALK-
8. Check all remaining input channels in the same ] . il BACK pots.
manner. e — | @ % ;‘ i 4. The signal is applied to the SLATE (BUSS, AUX A
B 5 - ; Hl and AUX B) switches and the TALKBACK switch,
= L A A e S § and signal from the TALKBACK switch is applied
4 to the STEREQ MASTER B circuit,
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2. EXPLODED VIEW AND PARTS LIST

2-1. Exploded View -1 {Main Frame)

4-W 23,3 x86x10.5

4-B M3x14 (BLK)

94

2-B
M3xs
{BLK Ni)




Exploded View -1

Parts marked with * require longer delivery time.

REF. NO. PARTS NO. DESCRIPTION REMARKS
1- 1 *5800370700 Coller, Rear: A
1- 2 *5022121000 Spring, Hold: Bearing
1- 3 *£800395100 Coller, Rear: B
1- 4 *5800372800 Chassis, Side: L
1- 5 5800395300 Beard, Side
1- 6 *5504549000 Screw, M4 x 25
i- 7 *5B00369702 Plate, Number
i- 8 *5800372600 Chassis, Flont
i- 9 *5800372301 Cover, Rear: A
1-10 *5800397101 Pad Assy
1-11 *5800372900 Chassis, Side: R
1-12 *5800371302 Cover, Rear: B
1-13 5534596000 Foot
1-14 *5780023006 Screw, M3 x 6 Bind
1-15 *5800455300 Cover, Rear: C
1-16 *5200110000 PCB Assy, POWER SUPPLY [All except E]
*5200110010 PCB Assy, POWER SUPPLY [E]
1-17 *55347 26000 Support, Locking PCB: LCBS-3N
1-18 *5800137100 Bracket, Cord Bush
1-19 A *5534660000 Bush, Cord: 4N-4 [J, CE, E, A]
A *5534661000 Bush, Cord: 4K-1 [UK]
A *5534662000 Bush, Cord: BN-4 [C, U]
1-20 A 5128027000 Cord, AC Power [J, CE]
A *5350008100 Cord, AC Power [C, U]
A *5350008200 Cord, AC Power [E]
A *5128047000 Card, AC Power [UK]
A *5350008300 Cord, AC Power [A]
Ul US.A.
i CANADA
IGEl: GENERAL EXPORT
fA]l:  AUSTRALIA
[E]: EUROPE
UK UK.
[L: LIMITED AREA
JI: JAPAN
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2-2. Exploded View - 2 {Input Ampl.)
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Exploded View -2

Parts marked with * require longer delivery time.

REF. NO. PARTS NO. DESCRIPTION REMARKS

2- 1 5800403300 Knob, Lever Switch

2- 2 5800134200 Knob Cap: (green)

2-3 5800382800 Knob, B-11D

2- 4 5800383000 Knob, B-15W

2-5 *5800380900 Piate, Memo

2- 6 6006054100 Knob Cap: (white) M-5

2- 7 5800382900 Kneb, B-15D

2- 8 5800383200 Kncb, Fader

2- 9 *5800372001 Panel, Input: A
*5800396801 Panel, Input: B
*5800395901 Panel, Input: C

2-10 *5800385200 Mask, Lever Switch: C

2-11% *5800381500 Chassis Assy, Input

2-12 *5800370302 Plate, Switch: 4P

213 5800370901 Knob, J

2-14 5300028400 Switch A

2-15 *5800370400 Plate, Switch: 7P

2-16 5300029700 Switch 8

2-17 *5800370200 Piate, Fader

2-18 *5200086200 PCB Assy, INPUT AMPL.: A
*£200086210 PCB Assy, INPUT AMPL.:B
*5200086220 PCB Assy, INFUT AMPL.:C
*5200086230 PCB Assy, INPUT AMPL: D

2-19 5800134000 Knob Cap: {red)

2-20 5800133900 Knob Cap: {orange)

2-21 5800453000 Knob

2-22 5800404001 Knob, J33

2-23 *5800370100 Plate, Lever Switch
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2-3. Exploded View - 3 {Monitor Ampl.)
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Exploded View -3

Parts marked with * require longer delivery time.

REF. NO. PARTS NO. DESCRIPTION REWMIARKS
3-1 5800403300 Knob, Lever Switch

3-2 *5800380900 Plate, Memo

3-3 BO0B054100 Knob Cap: livory)

3 4 5800382900 Knob, B-15D

3-5 5800383200 Knab, Fader

3-6 *5800372102 Panel, Monitor

3-7 *5B800384800 Mask, Lever Switch: D

3-8 *5800443600 Chassis Assy, Vlaster

39 *5800370200 Plate, Fader

3-10 *5800370100 Plate, Lever Switch

3-11 5800371000 Knob, N

3-12 *5200086300 PCB Assy,

3-13 *5200086800 PCB Assy, MONITOR AMPL.: A
314 *5200086710 PCB Assy, MONITOR AMPL.: C

3-15 BO06055100 Knob Cap: (yellow)

3-18 *5800443000 Bracket, Selector

3-17 5284006200 Variable Resistor, Stide; 10k ohm (A}
3-18 5284006300 Variable Resistor, Slide; 10k ohm (A} x2
3-19 *5800442300 Bracket, MIC

3-20 *5534118000 Rivet, Push

3-21 *5200087400 LED PCB (B} Assy

3-22 65800403900 Knob, N33
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2-4. Exploded View — 4 (Buss Ampl.)
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Exploded View -4

Parts marked with * require longer delivery time.

REF. NO. PARTS NO. DESCRIPTION REMARKS

4- 1 8006056100 Knob, Cap: (red} M-5

4- 2 5800382900 Kneb, B-16D

4- 3 *5800383100 Escutcheon, MIC

4- 4 *5800380900 Plate, Memo

4- b 5800383200 Knob, Fader

4- 6 *5800372202 Panel, Talkback

4- 7 *5800218400 Escutcheon, Power Switch 44

4- 8 *5800443500 Bracket, BUSS PCB

4- G 5800403300 Knob, Lever Switch

4-10 5800371000 Knob, N

4-11 *5800443600 Chassis Assy, Master

4-12 5282408500 Varigble Rasistor; 10k ohm (&) x2

4-13 *5800370200 Plate, Fader

4-14 5284006300 Variable Resistor, Slide; 10k ohm {A} x2

4-15 5284006200 Variable Resistor, Slide; 10k ohm {A}

4-16 6006055100 Knob, Cap; (vellow) M-5

4-17 6006057100 Knab, Cap: (blue) M-5

4-18 6006058100 Knob, Cap (green) M-5

4-19 *BB00370100 Plate, Lever Switch

4-20 5124026000 Jack, PHONES

4-21 *5200086600 PCB Assy, BUSS AMPL.

4-22 *5800443100 Support, BUSS PCB

4-23 *5200087300 PCB Assy, TALKBACK

4-24 *5800443400 Bracket, MONITOR PCB

4-25 *5800442900 Bracket, MIC

4-26 6055017000 MIC, EMT0OPB

4-27 *5800443200 Support, MONITOR PCB

4-28 *5200110000 PCB Assy, POWER SUPPLY [All except E]

5200110010 PCB Assy, POWER SUPPLY [E]

4-29 *5800273000 Hinge, PCB V-1RX

4-30 5282011600 Variable Resistor; 10k ohm (A}
[U]:  WSA
[Cl: CANADA

[GE]: GEMNERAL EXPCRT
[Al:  AUSTRALIA

[E]: EUROPE

[UKE: UK

[L]: LIMITED AREA
[JI: JAPAN
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2-5. Exploded View —5 {Meter Section)

102



Exploded View -5

Parts marked with * require longer delivery time.

REF. NO. PARTS NO. DESCRIPTION REMARKS
5- 1 *5800369901 Plate, Mounting Meter

5- 2 *5200087600 PCB Assy, METER

5- 3 *5200088200 PCB Assy, SWITCH (C}

5- 4 *5200088300 PCB Assy, LED: A

5-5 *5800381000 Plate, Switch: 2P

5- 6 *5534118000 Push Rivet

5- 7 5800404000 Knob, J

5- 8 *5800387501 Chassis Assy, Meter

5- 9 *5800395200 Side Board, Meter

5-10 *5504649000 Screw, M4 x 25

B-11 *5800370800 Post, Meter

512 *5800371900 Panel, Meter Rear

5-13 *5200088400 PCB Assy, JACK

5-14 *5800381100 Piate, Model

5-15 *5720047400 Emblem: TASCAM M-35
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Exploded View -6 Parts marked with * require longer delivery time.

REF. NO. PARTS NO. DESCRIPTION REMARKS

8- 1 A 5320018202 Transformer, Power [J]
A *5320018302 Transformer, Power [U, C]
A *5320018402 Transformer, Power [GE]
A *5320018502 Transformer, Power [E, UK, A]

G- 2 *5800370000 Plate, Transformer

6- 3 *5800372702 Chassis, Main

B- 4 *5800362500 Braket, Power Switch

6- 5 *5200127000 PCB Assy, POWER [J] V-1RX
*5200127010 PCB Assy, POWER [U] V-1RX
*65200127020 PCB Assy, POWER [C] V-TRX
5200127030 PCB Assy, POWER [GE] V-1RX
*5200127040 PCB Assy, POWER [E, UK A] V-1RX

6- 6 A *5043299000 Plug, Voltage Selector [GE]

B6- 7 A *5332014400 Socket, Voltage Selector [GE]

6- 8 *5800136900 Bracket, Voltage Selector [GE] MM-20

6- 9 *5800371800 Plate, BUSS PCB

B6-10 *B5200088100 PCB Assy, MOTHER: B

6-11 *5200087100 PCB Assy, MONITOR: C

6-12 *5200088000 PCB Assy, MOTHER: A

6-13 *5800371700 Shield Plate, Transforrmer

6-14 A *5230779400 Transistor, 28C3181 (0): Q4, Q6

6-15 A *5230506400 Transistor, 2SB755 (0): Q10

6-16 A *5230017700 Transistor, 25A1264 {0): Q3

6-17 *B786700400 Lug, GND [U, C]

B-18 *5800173100 Button, Power Switch 44

6-19 *5534713000 Rod, € X-10R

UL USA.
[C: CANADA

[GE]: GENERAL EXPORT
[Al:  AUSTRALIA

[E]: EUROPE

[UK]: UK.

[Li: LIMITED AREA
[: JAPAN
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2-6. Exploded View — 6 {Main Chassis)
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Exploded View -7

Parts marked with * require longer delivery time,

REF. NO. PARTS NO. DESCRIPTION REMARKS

7- 1 5800395501 Plate Assy Rear: L

7- 2 *R300372402 Panel, Rear

7- 3 *5200088500 PCB Assy, INJOUTPUT: A (Included INST IN Jack}

7- 4 *5200088510 PCR Assy, IN/JOUTPUT: A

7-5 *5200095100 PCB Assy, INJOUTPUT: B-A

7- 6 *5200095110 PCB Assy, IN/JOUTPUT: B-B

7- 7 *5200095120 PCB Assy, IN/OUTPUT: B-C

7- 8 *5200095130 PCB Assy, INJQUTPUT: B-D

7- 9 *5800395700 Plate, Cable

7-10 5044410000 Switch, Slide: SSB-042 (L-6}

7-11 *5200095200 PCB Assy, Switch:D

7-12 *B800395601 Piate Assy, Rear:R

7-13 5334027300 Connector, Canon: XLB-31

7-14 5334027200 Connector, Canon: XLB-32

7-18 *5045407100 Terminal, GND

7-16 *5786114000 Washer, &4

7-17 *5043298000 Jack, SOLO CONTROL IN

7-18 *55341418000 Push Rivet

7-19 *5800443300 Stopper, Rear Panel

7-20 *6014803000 Damper

7-21 *5330507500 Shorting Bar, 2P

7-22 *6052202000 Shorting Pin M-3

7-23 *5200108100 PCB Assy, INJOUTPUT: C-A

7-24 *5200108110 PCB Assy, INfOUTPUT: C-B
U  USA,
[C]: CANADA
[GE); GENERAL EXPORT
[Al:  AUSTRALIA
{E]: EUROPE
UK UK.
L}: LIMITED AREA
JE JAPAN
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3. ELECTRONICS - PCB’'S AND ELECTRONIC COMPONENTS

3-1. INJOUTPUT A PCB Ass'y {1, 2}

=@

L

v

3-2. INJOUTPUT B PCB Ass’y (A, B, C, D)

R e
i e drmn |
el 7 T
Bl -
e bESE T

o e

Bty
WA

{Viewed from foil side)
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iIN/JOUTPUT A PCB Ass'y (1, 2)

REF. NO. PARTS NO. DESCRIPTION

5200088500 PCR Ass'y {1}
5200088510 PCB Ass'y (2}
5210088500 PC8

R1.R2 5241340200 Resistor, Plate ohm, 8.8k

R3 & 5183578000 Resistor, Carbon 10002 Nonflammble
C1 5260163150 Capacitor, Elec, 10u 100V

J1 5330507300 Pin Jack, 6P

S1 5300908900 Switch, Slide

P1 5122145000 Connector Plug, 2P

P2 51221468000 Connector Plug, 3P

P3 5122147000 Connector Piug, 4P

P4 5122454000 Connector Plug, 3P {RED)

5043297000 INST IN Jack (1 only)

5800453400  Plate, Shield {2 only}
5780003008 Screw, Bind, M3 % 6 {2 only}
5781823000 Nut, M3 (2 only}

IN/OUTPUT B PCB Ass’y (A, B, C, D}

REF. NO. PARTS NO. DESCRIPTION

5200095100 PCB Ass'y (A}
5200095110 PCB Ass'y [B)
5200095120 PCB Ass'y {C)
5200095130 PCB Ass'y (D)
5210095100 PCB

5330507200 Jack, 4P
5122155000 Connector Plug, 12P

INJOUTPUT C PCB A'ssy (A-B)

REF. NO. PARTS NO. DESCRIPTION

5200108100 PCB Ass'y
5210108100 PCB

5330507200 4P Jack

P1 5122147000 Connector Plug, 4P

P2 5122145000 Connector Plug, 2P {B ony}
JACK PCB Ass'y

REF. NO. PARTS NO. DESCRIPTION

5200088400 PCBAss’y
5210084400 PCB

J1,J2 5330507200 Pin Jack, 4P




3-9. MONITOR AMPL. C
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LED A PCB Ass'y LED B PCB Ass'y
REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
5200088300 PCB Ass'y 5200087400 PCE Ass'y
5210088300 PCB 5210087400 PC8
D1 5225008800 LED Ass'y (RED)

CARBON RESISTORS

R1,R2 5181482000 1k&2 +5% 1/2wW
MISCELLANEOUS

D1, D2 5225006900 LED, PR34325

J1,J2 5122373000 Connector Socket, 2P

123

MONITOR AMPL. C PCB Ass'y

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
5200087101 PCB Ass'y CAPACITORS
5210087101 PCB C1 5260182650 Elec. 10uF 25V
cz 5260165252 Elec. 47uF 25V
IC €3 5172217000 Ceramic 270pF
c4 5260163452 Elec. 22uF 25V
vt 5220407000  TLO72CP cs5 5172204000 Ceramic 22pF
TRANSISTORS CB6,C7 5260165252 Elec. 47uF  28Y
Q1.2 5230016200 2SA.992 (E) CB,C9 5260089210 Elec. 47uF  BOV
03' 04 5230774300 2SC-1845 {F) C10,C11 5260165452 Elec. 47uF B0V
QS' a6 5230770400 2SC-1815 (8L} C12~.C15 5260165952 Elec. 100uF 10V
! C16~C19 5172204000 Ceramic 220F
Q7,08 5230779200 28C-2824 (Y)
Q9, Q10 5230017500 2S5A-1184(Y)
MISCELLANEQUS
DIODES 5033291000 Plate, Insulator (4 used)
D1--D4 51431180C0 152473HJ 5780103008  Screw, PM3 x 8
5800463400 Heat Sink; A
5781023006 Screw,PTB3x6
CARBON RESISTORS
All resistors are rated = 5% tolerance at 1/4W.,
3-12. POWER SWITCH PCB Ass'y
R1 51815822000 47k
R2 5241149700 4.3k Metal Filrn
R3 5241148600 1.5k Metal Film
R4 5241148800 1.8k Metal Film
RE 5241152500 62k Metal Film
R6 5181446000 330
R7 5241151100 16x8 Metal Film
R8 5241151500 24%2 Metal Film
R9 5181488000 1.8k$2
R10, R11 A 5183566000 33k Nonflammable
R12,R13 5181522000 AT7kD
R14,R15 5181490000 2.2k42
R16,R17 5181532000 120k POWER SWITCH PCB Ass'y
R18,R19 5181480000 82040
R20 5181488000  1.8kf2 REF. NO. PARTS NO. DESCRIPTION
R21 5181490000  2.2k&2 5200127000 Power Switch PCB Ass’y [J]
R22, R23 5181428000 5.6k 5200127010 Power Switch PCB Ass'y [U]
R24 5184802000 3000 2w 5200127020 Power Switch PCB Ass'y [C]
R25 5181506000  10kQ 5200127030 Power Switch PCB Ass'y [GE]
R26, R27 5181522000 47k 5200127040 Power Switch PCB Ass'y [E. UK, A]
R28, R29 5181490000 2.2k2 5210073201 PCB
R30, R31 5181532000 120k 5401 A 5300030800  Switch, Push
R32, R33 5181480000 820k 7401 A 5052907000  Spark Killer G.014F + 3000/300V 1]
R34 5181488000 1.8k A 5052910000  Spark Killer 0.0334F +1206/125V [U]
R3& 5181490000 2.2k
A B292002600 Spark Killer 0.0334F + 120£/125V {C)
R36, R37 5181428000 5.6kQ A 5292002500 Spark Killer 0.0%zF + 3002 [GE]
R38 A 5184802000  3002({2W) Nonflammabie A 5267702500  Spark Kifler 0.00474F 250V [E, UK, A]
R3S 5181506000 10k Z402 A 5267702600 Spark killer 0.0474F 250V [E, UK, A}
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3-13. MONITOR AMPL. A PCB Ass'y

MONITOR AMPL. A PCB Ass’y

REF. NQ.

PARTS NO.

DESCRIPTION

3-14. TALKBACK PCB Ass'y

125

R36

R32

Ut uz

R1-~R4
RS, RE
R7.R8
R9 ~R12

c1,82
C3,C4
C5,C6
C7.C8
8, C10

c11,¢12
c13,C14

VR1, VR2
VR3, VR4

P1
P2
Pa
P4
PG5

P&

F7
P8

$1-.83

126

5200086800
5200086810
5210086800

5220407000

PCB Ass'y (1)
PCB Ass’y (2}
PCB

IC’S
TLO72CP

CARBON RESISTORS
All resistors are rated +~5% tolerance at 1/4W.

518153000C 100k
5181506000 10k£2
5181510000 15k
5181514000 22k
CAPACITORS
5260162550 Elec. 10uF
5260163452 Elec. 22uF
5260162550 Elec. 10uF
5280183452 Elec. 22uF
5054758000 Dip Mica 82pF
5260165252 Elec. 47uF
5254204000 Ceramic 0.014F
VARIABLE RESISTORS
5282011500 10k$2(A)
5282408600 k2 (A, )

CONNECTOR PLUGS

5122128000
5122185000
5122127000
5122147000
5122128000

5334028800
5122184000
5122300000

4P
4P (BLK) {1 Only)
3P

4P {1 Only)

ap

3P {YEL) (1 Only}
3P (BLK} (1 Only)
3P (RED}

SWITCHES

5132036000

Lever, SLRE23
{S3=1 Only}

16Y
25V
16V
25V

25v
BOV




TALKBACK PCB Ass'y 3-15. METER AMPL. PCB Ass'y

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
e e T SR e ey o
5200087301 PCB Ass'y CAPACITORS i?ma‘» iy i ’%gf«%@i u1g ;:%%?m% E
"RENY s S 3 Cigh §9 0 b
5210087300 PCB c1,c2 5054877500 Myler 0.014F I & f{igm.i A raumy s (B RIBL v é H
c3 5054878500  Myler 0.0014F gk %&* 2 c@ o HRI0wY Gief o 0
. ¥ Bupretit @: R 4 Gt Py i
{C'S c4 506487700  Myler 0.01uF g g%\w&%%@ i » 47 o %ceog Py
C5, C6 5260163362 Elec. 224F 18V e g i JRIBZRN g W
U1l ~ U3 5220406600 uPC4558 Gy prs < b5 oy o, e ; (N WU 2
c7 5260162550 Elec. 104F 16V A CLO3 0 s, 3050 e el g & 0 T it LD
: e ‘i@ 5 k sawee B ‘; f%\% P EE‘%I E -*ww.x@;*? —— i
[ ?fr g“ A ?@Q@t&iﬁ % i o e g@% ? b@f“@;ﬁwﬁ = ¥ - b e }1’% o iﬂq &
TRANSISTORS C8.C8 5260163352 Elec. 22uF 1BV Bl R 5%:@’:@ fi’ifi Rz b {'e‘?" mﬁ,ﬂm% 0 %ﬁ:’ =~
a 5232007000  25K.304 (EF 10 5260160750 Elec. 14F 50V BAVED T R N b b s
a2 5145151000 25 c-1 815( G’ﬂ c11,¢12 5260166052 Elec. 1004F 16V vR11 %%%&x&@ & 55 8 *éiiwm, _ R ) g
-1815(GR) c13,c14 5054204000  Ceramic 0014F 50V o apiTeRE N mEaegiE TR vse-2t foodd fsid
c15 5260162560 Elec. 10F 16V %f;ﬁé : i 1 e,
DIODES ROEMIB] s S - s i PPt
gzwmmvwwé g@;zﬁ g;%g%}:&vmﬁi%@%z i@! voawo Y %@%ﬁ%& g&;%zﬁﬁfm%% P
D1 ~ D3 5143118000 152473HJ VARIABLE RESISTORS RO T T e e 0Tl R i D e e e SRR B
VR1, VR2 5282011600 10k2{A)
CARBON RESISTORS VR3 5284006400 Slide 10k2{C)
All resistors are rated 5% tolerance at 1/4W.
R1 - R3 5181644000 390k SWITCHES
2? - :g z:zliégggg 112:2 S1 5132040000 Lever, SLRG43
R!ONRH 5181499000 2.7k 52 5132036000 Lever, SLR523 METER AMPL. PCB Ass'y
. ’ 53 5300032100 Push, 4-gang
R12,R13 5181482000 k€2
REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
R14 5181502000  6.8kf2 CONNECTOR PLUGS 20008760
R15 5181501000 6.2k2 7600 PCB Ass'y R204 5240165800 1008
16 5181474000 470k0 P1 5122127000 3P 5210087600 PCB R205 5240173000 100k
P2 5122300000 3P (RED)
R1& 5181482000 k2 R206 5240171600  27k@
F3 5122126000 2P
R19 5181530000 100k p1 5122135000 6P Ic's R207 5240172200  47k(
; R208 5240168600 1.5k
R20 - R22 5181522000 47k Fo 5122184000 3P(BLK) u101 5220416900 LM333N
R23 5181510000 15k U102 5220406600 uPC4558 R209 5240170600 10k
R24 5181504000 8.2k MISCELLANEQUS R210 5240171200 18k
R25 51816500000 5.6k DIODES R211,R212 5240168800 1.8k
R26 5181522000 47k M1 6055017000  MIC, EM10FB R213 5240173000 100Kk
D101 5042517000  IS2473VE
D102, D103 5042213000 NGO
R27 5181530000 100k .
R28 5181482000 1k D201 5042517000 152473VE CAPACITORS
R29, R30 5181522000 47k D202, D203 5042213000 IN&C c101 5260160750 Elec. TuF 50V
R31 5181506000  10kf2 C102 5260163352 Elec. 2248 16V
R32 5181614000 22k CARBON RESISTERS 382 5260162050 Elec. 4.7uF 35V
All resistors are rated +5% tolerance at 1/4W, 5260162550  Elec. 10uF 16V
R33 5181530000 100k €201 5260160750 Elec. 14F 5OV
R34 5181636000 180kQ R101 5240173000 100k
' R35, R36 5183570000 47 Nonflammable R102 6240173700  160%2 c202 5260163352 Elec. 224F 16V
R37 5181530000 100k R103 5240171100 16k c203 5260162050 Elec. 47uF 3BV
R38 5181522000 ATKD R104 5240165800 10082 c204 5260162550 Elec. 10uF 16V
R105 5240173000 100k
R106 5240171600 27k VARIABLE RESISTORS
R107 5240172200  47k%2 VR11 5280003502 Semi-fixed 10k2(B)
R108 5240168600  15kQ2 VR21 5280003502 Semi-fixed  10kQ{R)
R109 5240170600  10kR
#110 5240171200 18k
MISCELLANEOUS ;v ACQ
5
R111,R112 5240168800 1.8k M10t,M201 5296006100 VU Meter & /ll.lﬁm‘-f 57/ 000520¢
R113 5240173000 100k D1, D2 5225006900 LED, PR3432S
R201 5240173000 100k 5800385100 LED Spacer
R202 5240173000 150k 1P 6062379005 Connector Plug, 5P
R203 5240171100  16k2 P2 6052379002  Connector Piug, 2P
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3-16. MOTHER A PCB Ass'y

. v
Tiine
o Fhausth

BlefF W iy ]

, e —— I
ey e
|edaE el tral e tn N Rinad S A B 2N

-
3-17. POWER SUPPLY PCB Ass'y MOTHER A PCB Ass'y
- : ' " . REF. NO. PARTS NO. DESCRIPTION
e T ESAETS DOW ; a, Y
¢ .?@&?%ﬁﬁﬁ@i@% T By PRI oo vﬂ,g:«,iﬁ:&
) ‘ 5200088000 PCB Ass'y
5210088000 PCB
CARBON RESISTORS
All resistors are rated +=5%, tolerance at 1/4W.
g R1~R10 5181514000 22k
& > M e A el
Y s ST A2 CONNECTOR PLUGS
R . -
g;; : I P1 5122132000 8F
¥ P2 5122136000 12P
?,g P3 §122132000 8P
% V P4 §122136000 12P
g; " P5 5122132000 8P
A
i
i@ P& 5122136000 12P
. S P7 5122132000 B8P
}figgg%,@ P8 §122136000 12P
Nl P9 5334029300 8P (YEL) '
P10 5334029700 12P (YEL)
e g s €8 P11 5122305000 8P (RED)
S %%g;&m %%%f%ﬁ%;p P12 5122132000 8P
ST e e P13 5122305000 8P (RED)
P14 5122132000 8P
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POWER SUPPLY PCB Ass'y

R1, R2
R3, R4
R5
R6
R7

R8
R9
R10
R11
R12
R13

REF. NO. PARTS NO. DESCRIPTION
5200110000 PCB Ass’y {All except EUR)
5200110010 PCB Ass’y (EUR)
5210110000 PCB

IC'S

U1 A 65220415600 7815

02 A 5220412400 7915

U3 A 5220405100 78M05

TRANSISTORS

Qi 5230014000 2SA-1020 (Y}

Q2 5230773800 2SC-2655(Y)

Qs 5230773800 25C-2655(Y)

Q7,08 5230773800 2SC-2655(Y)

o]} 5230014000 2SA-1020C(Y)

DIODES

D1 A 5228007200 D4BB20

D2 A 5228006600 KBP604 G

D3 A 5143297000 WZ240, Zener

D4 A 5228007200 DABB20

D5, D6 5143211800 152473HJ

o7 A 5228006600 KBP&0O4 G1

CARBON RESISTORS’

A 5184247000
& 5185191000
A 5182042000
5181486000
5181522000

A 5052810000
A 5180094000
5181498000
5181500000
A 5184247000
A 5185191000

All resistors are roted = 5% tolerance at 1/4W.

820 MNonflammable
0.3302 2w Metal Film
6.8k2 Nonflammable
1.6k
47k42

1082 2w Metal Film
3.3k82
4,7k
65.6kQ

820 Nonflammable
0.3302 2W Metal Film

REF. NO. PARTS NO. DESCRIPTION
CAPACITORS
C1 A 5263164500 Metalized 0.047uF 250V
c2,C3 A B262001800 Elec. 4700uF 35V
c4,Ch 5260160750 Elec. 1uF 5OV
C6,C7 5054204000 Ceramic 0.014F 5OV
C8,C9 5260165252 Elec. 47uF 2BV
Ci0,C11 5054204000 Ceramic C.01uF BOV
c12 A 5263164500 Metalized 0.047uF 250V
C13 A 5262001900 Elec. 1000uF 100V
cl14 5084223000 Ceramic 0.01uF OOV
c15 5260163150 Elec. 10uF 100V
c16 5054223000 Ceramic 0.01xF 500V
c17 A 5263164500 Metalized 0.047uF 250V
c18 A 5262002000  Elec. 10000pF 25V
ci9 5260165252 Elec. 47uF 25V
C20 5054204000 Ceramic 0.01uF 50V
c21 A 5263164500 Metalized 0.0474F 250V
Cc22,C23 A 5262002500 Elec. A700uF BOV
c24-~C27 5054204000 Ceramic 0.014F 50V
FUSES
F1,F2 A 5142189000 T2A 250v (EURoniy)
F3 A 5142140000 T1A 250V (EUR only)
F4 A 5142182000 T4A 250V (EUR only}
F5, F6 A 5142140000 T1A 250V (EURonly)
CONNECTOR PLUGS
P1 5336091000 10P
P2 5336090700 7P
P3 5336070600 BP

MISCELLANEOUS
5142087000 fuse Holder {12 used) EUR only
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3-18. SW C PCB Ass'y

e e A Lo T i e T
e P g e B | e

3-19. SW D PCB Ass'y

3-20. SWEPCB Ass'y

e SRR 4,

Sy gy o
.

L —
| SPARE | SMON 129,
PSR WS B, b, g
e ¢ giﬁ S N L EEY

< g
]R015

ROIT S W

SWE PCB Ass'y

.. ., REF. NO. PARTS NO. DESCRIPTION
WEIGNBEY O3 g = SPHEEE
T g S e ot e am s eh o 5200107800 PCB Ass'y
B o, o . SO N 3
a gﬂ\? G e ra o j;%_{g ity 5210107800 PCB
el 0 mE e
. P ol
b R B e e T e A CARBON RESISTORS
et T N mi S BAERYT T .
%ﬁﬁ@*& . ?ﬁ@ﬁ.&ﬁ%w%g% b All resistors are rated =5% tolerance at 1/4W.
N eWEEL  TEREL ewdWh 0 R1~R12 5181514000 22k
R13,R14 5181506000 10k
TR R WA T M e PR Bl R15,R16 5181526000 68k
| ﬁ-—l R17 5181470000 33002
(V'eWed from foil Slde) CONNECTOR PLUGS
P1 5122146000 3P
P2 5122148000 &P
SW C PCB Ass'y P3 5122151000 8P
P4 5122453000 8P (RED)
REF. NO. PARTS NO. DESCRIPTION P5 5122208000 8P (BLK)
5200088200 PCB Ass'y P& 5122203000 3P (BLK)
5210088200 PCB
MISCELLANEOUS
St 5300029600 Push Switch
51 5300030200 Switch, Push
D1 5225006900 LED, PR3432S
5122373000 Connector Socket, 2P
SW D PCB Ass'y
REF. NO. PARTS NO. DESCRIPTION
5200095200 PCB AssYy
5210085200 PCB
51~584 5300908200 Switch, Slide, SSB-022
P1 6062379005 Connector Plug, 5P

132



4. SCHEMATIC DIAGRAM

4-1. Monitor Ampl. (C)
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4-2. Talkback PCB
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1
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4-3. In/Ouiput ({A) PCB
Ao 2 3 ., 4 . 5 6 7
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4-4. Mother (A) PCB
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4-5. Power Supply PCB
1

POWER SW PCB

[ oo |

20V BRN

U.S.A., CANADA

:

3
B ;}E
t fowe3f
]

POWER_SW PCB

A e

0.1+120/200%

JAPAN

POWER SW PCB

240y RED A
2Z20%  VID

&

ATO0p/250Y

EURCPE

-

L colg
[M 100C0 28y

l co20
¥ oaos [T

¥ oos aTi2o ‘T ICERAMIC)

ATMFgMV

> iy
A J- oear
i

coza cozs

J-—. 022 oy T OO0 oo
ceramic) | tCEraMIC)
cozs coz7

cozi
0:047/280V
&
A\Tia 2s0v
o

POWER SUPPLY PCB

& 023
4700,50v

= 001 O.C|
(CERAMICY T {CERAMIC}

- -
MAooos  Aooio

POWER SW PCB

BRM {LIVE}
o PRRINED

BLU (NEUTRAL)

4700p/250%

A 2402

0.047 7250V

U K.

POWER SW PCB

AUSTRALIA

POWER SW PCB

VOLTAGE
SELECTOR

GENERAL EXPORT

Q001 2SA10201(Y)
Q002 25C2655(Y)
Q003 2SAl264 10}
QO04  23C3IBIIOY

Q005  25C2655(Y)

Q006 25C3BIWD)

QO0T  28C2655(Y)
Q008 25C2655(Y)
Q009 ZSAIDZ01Y)
Qoi0 258755 {0)

141

uaai
ugoz
uoo3

Dool

Doo2
DOO3
DOO4
DOOS
DoGe
00C?

7815
7915
T8MO5

D4BB20
KBPEQ4
WwZza0
DaBB20
152473H)
152473Hy
KBPEO4

- 76 |5 2 |1 PoC2
POOI Fl ROQ3
j o T2A 250V & A°~33_L§W’ '
Wil 2z oviC)
o9l }_
A o0 82 2 —15Y
5 £oot j o 3
1 0'0;::’250" * (Fwmasre) (] Auool - f o
I 8 +8v
A\ran zeov
£ L cose cons 1 | ceo 5 ) ov D)
} . T A0V S CIE U 6ol =G90R, T oo
) =598,
] d 1750V (CERAMIC] ICERANIC) 5 448y
6 ) |1 AC
5 1 roos | coov L coos | con
L 003 et T 92 Famgsy T o0l z 1V AC
A G003 v {CERAMIC) 1 (CERAMIC) o) e
GO02 |_|
a ROOZ B2 g Mooz
(o il
3 FLAMMASLE
F3 /b Roos
2 Tia 250V 033 (2w}
AV
. 5002 0003
A ROUS 5.8% &
corz L * HON T
0.047/250% T (Fhmaeie)
L zalz
T 000160V L L cos
S.0irs0av
ROI4 £ L co4
ook 3 T 6.01/500v
g ROO7 3
: 8097 ol o3 ZRON
Fa RCH3
Tan 250v A 0.33 12W)
AV A ! W Muoos
0004 ROtz 82
oy
Aoy L FLAMMABLE
0.047/280v T

To P28 of
MOTHER (B} PCB - 127

To P29 of
MOTHER (B) PCB - 127

142



(03 LIINNOD LON}
_ _ _ (LHM) _ H
; 02! - 80d WV ¥3L3W _
i £ ——_———— T T T !
B i (=118 Wz J_
[T=R: ! (2423201 "Lpie SwETI0IN 2020 “10zd ‘30 I
- “n Z1ZY 102y 023 V102D 1 ar (M19 H1SW LS/} B Xes g 5508 921-92d
B 0000 ) b e — LT {101A (118 15 L5/0T 8 X/L 5508 (%) H3HLOW
,ﬂIIIIIIIII|||I||III|>|I|II|:ﬂ¢ IIIIIIIII - El §_{EIV H1SW ISAS1Y AV /9 5508 6 g@ld Wold
| (EArEON (6 B b0I 20 11 ! z m..q.nxz&/:,q GLSW LS/ Y A(V/S SEnE
[ 2~ 1o 2013 ~ 101D B mm. U omah i
H _ - s pgz Lld
. T, . -
S'NVHD "L'NVHD
| 1
LLRM)
- - ~— - I
] 02! - 80d 1dWY HALIW _ |
r e o 7 8
! (ZF2IOIN Uy "wrE) 10101 202d ' 102d *20 | B
,r 2z~ 1024 £023 4 1020 I !
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ I
: cTTtTrtTtTTTTT T e ow A
i [ (27120100 “Tes2 w1101 201a ‘1010 *1@ | i
"! 21d oo I 01D ! <d 44 <
B b N !
o M _ _ — 5 v e z | ld H
. T T -
I Y ] 9
0 Zsl-80d (v) a3 ! =
P _P i 8-5 @-511
] QD =] ]
Szgpedd Eﬁu C W i E,—
Mﬂ ‘_—.q -
[e-1] \\ _P. " _,_\ N (ot [T
ST
02l - 80d "IdAV d3L13n
lllllllllllllllllllllllllllllllllll ]
' _ﬂ 12A 1026 J_
I {22120 ‘(ew “tre] 00 2620 hged fea 1
! 228~ 1024 £020~ 102D 1 !
L e———— .. -~
r T e T Tew T 1
I NZ0IN {2 eI iomn 1 z
- H L 21~ o | mn._
_ ..III.IIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII ¢vz lld
v T - - VIV VY
¥ NYHD '€ 'NVHO BARSA'S
1
(LHA)
- - — - - S [EaL:H
021- 80d IdWY ¥3LIN i
r ERZ -
I 1272 208N |
i 1280 102W [ !
| i (2721 200 ‘(rbt /T1IOMN Z0BQ° I020° 21 |
) ZiZeviozd  g0ED 1022 |
| : C]
! [RETSh €]
| (rb1 1011 twe) |01 " : v
| I
| T
,F H
; | | £
X e
i ! I 'hYHO 1
™ 7 i |
; !
! i ] el Lol ~ 2
' A8 % | AGE b Ga = 60K I
i wm i F Feon ¥ aon ﬁmmmmwm._mm orEZ 1 i h
: | 3 @] |
] I @l o "G :
HE _ o s | A2 H o
H —E i
lws = B e _
” ,
| [ET] |
, ” \
1
| L 7G5 NEL0ES! o o AD |
| (RN i L , 0] - 82d MovYr
1 | ool IO | -
I SZEPEL -..w“”w z H id —_W.Mq_ 7
! 1a T 104 W
I wvae b ool rom & ! !
i \\\ 2=lF) 20 F |
| b CEEG
] 97)-82d
L L © 55n8 (Y] HIHLOW
_ ZrY (038/1AR1 z 5508 40 tld Wwoid
ZNVHD INUHD - B A T o
(3] _HI:.J.‘I, ]J
AD B GEED A
£l B3 Y EL - M._mwﬁ._w%_n
B
N B €T WAL 46§34 uolg
€y (e Agl=
e .ﬁta [GEED MG+

144

4-6. Meter Ampl. PCB/SW (C) PCB/Jack PCB

143



BLOCK DIAGRAM

1 2 3 4 5 6 7
PUTS ARE USED TACCESS 1 (100
W TRNGROMERLESS TVPE BALANGE GROUT, 600 WS, (iezgssl o e
WITH TRANSFORMERLESS TYPE BALANCE CIRCUIT. 600 OHMS. RCCESS o) - - SE‘ND ROV - UTPUT ( 0480 /-10d8v)
R R
A CPRE QUT ] SEND _RCV 75,700t BUSS MASTER {_FLB” L
CHAN.{, CHAN.2 TS0 ,g _ég _ =0} - P— ”
- - CT} h ©@—-© 5 ' assion ~{> ™~ I XL AL
pravrow | (FHANTON] D—@’ ® L
OVERLOAD PAN
2
EQUALIZER L'\A%%E A
PARAMETRIC EQ S~ ™~ 2 1 PEAK
50 v 1k H
& |
X .,
™ ™S~ 3/B/_l> | PEAK
NN — > > ] | \
I
— LAUX_A A b ——-— SOLO/PFL !
PRE GAIN (X 7pan CONT 4 P
FOST MUTET L ! @ ) 4 exr /|
TAPES ! [\ [\ 4 INT PEAK
O :‘0 ' -
B | > L~
— [AUX B 7 I T ! I R
0—® > PRE GAIN MUTE;-@’TAN AUX A (L)/STEREO MASTER A (L) T
=10 | . To BUSS/TAPE POST
SELECT SWITCH T 5 N~ 5 AUX A METER] 5 exT ‘ b
P— ° ) 1’> e AUX A, ! | INT G- PEAK
R AR ] | [ euss o U |
- - - ——-r—TQC_E_SLS_{ -10) - — - - ' | STwsTR Ag T N ! o
1 SEND _ RCV {6._00T3 — °| I
_J 22l | AUX A (R)/STEREO MASTER A (R)
CHAN.3, CHAN.4 o) (_H _ ! i Gg o | P
_____ _C | !
PHANTOM | [PHANTOM | C? S ; L ™ |,> | & %—D AUX A, | I Fﬂox‘?—|>" PEAK
P(%E/R) 0 OVERLOAD ! e : ! - ) L — NN S I : — - e
| TRIM PHASE INPUT o o i i 4 P e ST MSTRA™ | ], 7
MIC o [ EQUALIZER ] . FADER. —— 7 - I AUX B (L)/STERED MASTEF;B(L) .
A T™MIC_IN PARAMETRIC EQ AUX B METER | 7 | 4
e S AR g : ExT, |
-80) I TNPUT Zokn 15K ™~ ™S 7 aux B, | INT a0 PEAK
! mic 80 v 1k L L | BUSS oo ! i
_____ - PHONO N, . oot . =1 STMSTRE ; | ! | .
c L_PBQ’?'_%E)i @"‘>(>— ! e © 8 i | AUX B (RI/STEREO MASTER 8 () N
- | BYPASS ) o | ——
| Mic E?A'?(‘ i TTT™TTT T S \> > i AUK B, | 1 ’—“\”o‘)’—b—)i‘@ FEAK
| PHONO ! — (A A ] ——— L L. | - STMBSUTS:B - 5-8 e
TR ! pRE GAIN A Pan 223 | MSTRB, METER SELECT /
—  °| | MUTE] L 177 : - .
o Z POST ! e i -
TAPE I A - ) - - —
BB 7 R | BUSS :a I ¢ l °
[N ©—®— > — X 5] ——— do L L 3335
=io) o TO BUSS/TAPE PRE GAIN ey i A 4 _ _
I I SELECT SWITCH L PosT MUTE= L l AUX B B
H TAFE o ro R i 777 2 = =
reb— 8 | g2 z
l - - mﬁﬁ; (-10) - - - ] ! L RN ——— -
- ppsendiyus BALANCE AMPL ]
r ~ SEND __RCV .- 00T} ; I L o ’7 EEEE R SR ﬁ
CHAN-S_'\J CHAN-8 (‘g)_(& - @{:‘9.)._ = - } i l{’ _ -
______ _ -(3y” [ASSiGN | i AUX_AJ i
PHSg\I/%I\gI TPHANTOM] > @’ % r @ ! . - - | i OUTPUT LEVEL
1
D (48v) I-———o ‘OVERLOAD — i : — ] R {>~___i_/B{__{> Q L
- ]
EQUALIZER i:[\A%léE | : 1 . | GAIN PAN 1 L | N(P_l.& .
CWMIC_IN 3 ;AstAME['gTC EQ i I I 2 ] I OUTPUT
I .5k A i
(-0 500 ~ 8k I \ TAPE 1o et (+4/+8dBm, 6000 BAL.)
I v T N /Ja/_{> I (TRANSFORMERLESS TYPE)
e o i 2 i
CLINE NS @@@ ‘——-—-o o : BUSS l/ . LB (L) H |
(-10) 1 ( - (~10)
BYPASS ,__o | (R) R
S Rl A A A A Y 2 l TAPE [ E | AUX B ] (0dBu/~10dBY)
| R
— [AUX A] ——— 3 R ' | | .
PrE,  GAN _@’/ PAN suss | | i Yoo ' SN
U SOLO H 7 e
PrLo T 9] 3 TAPE I: ( E l L
Lo v . - - - \ - |
LTAPE TN I I LI L auss
=10 o TO BUSS/TAPE PRE TE ! :
SELECT SWITCH FOST ! 2, TAPE L -
\ TAPE” -~ [ | v
- R g 5
E I - _ - __I-—U\C(‘?ES:S] =10) - - - J @ ! 8Uss
CBREOUT SEND ROV 57007 4 |
_PRE QUT | (m L ) 5 s ¢ TAPE l
e () e - - 7 S
N [ ASSIGN | 5 6
™S % i @ ‘ 5 BUSS
! i
L ‘OVERLOAD | PAN g \,,_| >_£5(__‘ >~§é _ _ _ — _| ey
INPUT [MUTE] E ; 6 TAPE - —— .
EQUALIZER FADER : e l SOLO/PFL H
: PARAMETstIC €Q [ Uss 7 . CONT STERED WASTER &
Sk |
TNPUT 555 ~ "2k it 1 ™ + =
! 50 ~ Ik | ] , J@ | r 8’ & > ?f > w
© ® > ! © - 8 2w e fo ) | l ¥ I | / [_@) AUX A (L)
I BYPASS BUSS S |\E fe P i Ve I i i oo ]| TTOaxaAL .
| ! Ve S S ] Py | (ST MSTR A]
! | . Tie %, VIV 4] IR i o
1
____________ —d AUX A 7, | v ™S~ A AT R R vty I O A | (R)
! PRE GAIN @’PAN | V H{ \ \\ “ 3‘ 24 { \\ I !
1 | \
F | Vchan o 2R A L) L \ L >~ ™ j ®_®_{>_4_/B/_l> ©) AUX A (R)
SHANO CHAN.10  2TR A (R) EEN(IC N NTE RN L 1 i i i
L2TR A (R) ] @—®_> CHAN. I1 : 2TR B (L) R { _MON_IN i o ! L v’ |
GHANI CHAN. 2} 2TR 8 (R) — [AXB] ——— L <o)~ (RO ™~ ! o h o
f B (4 i T/8 CON oo
[2TRB (L) I TO MONITOR SELECT SWITCH PRE GAIN MUTEF™ 'EAN | L ITTTT1T] (MUTE FOR 178}
CHAN.12_ _ ™ 2TRA, 2TRB L___PoST i LG \
LerrB M | ! LINE I | [SPARE I3 >_’_— MONITOR SELECT J;; %
(-10) R || SPARE IN B} @‘
=67 (RO
| - - - - - - | | © s \\ VA HEADPHONES
I i \JC (100mW/8 OHMS )
L ! \
moga @ ' RO FRA —f X
SYMBOLS ey (R @—— FROM 2TR B ; HEADPHONES | ¥ \\ ”y
sy DO M~ .
LAUX_IN B i @' 1
5 (R @————
D AMPLIFIER @ XLR s N (=10 ' 1~ / S0LO
° | I I(
—O~g r I © E i ™~ ; —©Ow
G & ROTARY © rea e - i | | el v STEREO MASTER B +—©) AUX B (L)
FADER SWITCH 3 O—— I SO0 SRS
SHORTING PIN 4 \ [N LST_MSTR B |
o o = | BUSS ®: (=i0)
© © "o [PROGRAN BUSS [N i TEST TonE AUX A 7
) 5 © } oo o P~ o AUX B 1 o (R)
B’ LINEAR s & ! 1 A0 S | E S AUX B (R)
SLATE +
FADER VT e vack ] 2 : TEST TONE 1K oo o ; i !
+ g : OSCILLATOR 10K reor e | \1: L L
L. g o
! I 1 O S, I = T/B CONT !
[SLATE | 7 .
® PAD AN PHONES JaCK FET and TR } SLATE o / / N pt
SWITCH i / / ™S~ X" /8 CONT [ BN
S LW o ! ™~ of o~ [ 08¢ o0t ] «
s SR w6 x Mic L — © o
=167 i
@" LED | aND % RESISTOR : R [ TALKBACK ] [ TALKBACK ] ] .
5010 CONTROL TN} K e — : -

166

167

168




INPUT AMPL. A through G Ass’y (Included SW A PCB and SW B PCB.)

R1
R2
R3
R4
R5, R6

R7
R8, R9
R10
R11
R12

R13
R14,R15
R16,R17
R18
R19

R20
R21
R22
R23
R24

R25
R26
R27
R28, R29
R30

REF. NO. PARTS NO. DESCRIPTION
5200086201 PCBA Ass’y (Chan. 1, 2)
5200086211 PCB B Ass'’y (Chan. 3)
5200086221 PCBC Ass’y (Chan. 4)
5200086231 PCBD Ass'y (Chan. 5, 6, 7)
5200086241 PCBE Ass'y (Chan. 8)
5200086251 PCBF Ass'y(Chan. 9,10, 11)
5200086261 PCBG Ass’y (Chan. 12)
5200086201 PCB

IC'S

u1 5220407000 TLO72CP

U2 5220414400 NJM4556D

us 5220416600 NJM2041DD

U4 5220417000 LM393P

Us, U6 5220407000 TLO73CP

u7 5220414400 NJM4556D

ug, u10 5220414400 NJM4656D

TRANSISTORS
Q1,Q2 5145119000 2SC-1844F
Q3,04 5145161000 2SC-1815GR
DIODES
D1 ~ D4 5143118000 1S24T3HJ

CARBON RESISTORS

5181482000
5181454000
5181482000
5181491000
5181506000

5241152200
5241149800
5181458000
5181448000
5181546000

5241152200
5241150600
5181530000
5181500000
5241148600

5181486000
5241148600
5181522000
5181498000
5181482000

5181506000
5181522000
5181522000
5181462000
5181530000

All resistors are rated 5% tolerance, 1/4W
and of carbon type unless otherwise noted.

1kQ2
6802
1kQ
2.4kQ
10k

47k 1% Metal Film
4.7k2 1% Metal Film
10002

3902
470kQ

47k2 1% Metal Film
10kQ2 1% Metal Film
100k
5.6kQ
1.5kQ2 1% Metal Film

1.6kQ2
1.6k2 1% Metal Film
47k
4.7k
1kQ2

10kQ2
47k2
47k
1500
100k

REF. NO. PARTS NO. DESCRIPTION
R31 5181506000 10kQ2
R32 5181510000 15k
R33 51815614000 22k
R34 5181522000 47kQ
R34 5181490000 2.2k
R35 5181498000 4.7k
R36 5181522000 47kQ
R37 5181548000 560k
R38 5181482000 1kQ2
R39 5181530000 100k
R40 5181482000 1kQ
R41 5181506000 10kQ2
R42 5181522000 100kQ2
R43 5181458000 10002
R44 51815630000 100k
R45 5181515000 24kQ
R46 5181516000 27k
R47 5181530000 100k
R48 5181458000 10002
R49 5181516000 27k
R50 5181522000 47kQ2
R51 5181456000 5600
R52 51815638000 220k
R53, R54 5181506000 10kQ
R55, R56 5181499000 5.1k
R57, R58 5181506000 10kQ
R59, R60 5181507000 11kQ2
R61, R62 5181506000 10k
R63, R64 5181513000 20kQ
R65~ R67 5181506000 10kQ
R68 5181510000 15k
R69 5181522000 47k
R70 5181458000 1002
R71~R78 5181514000 22k2
R79, R80 5181530000 100k
R81, R82 5181506000 10kQ2
R83, R84 5181510000 15k
R85 ~ R88 5181514000 22kQ
R89 ~ R93 5181476000 56002
R94 ~R97 5181530000 100k
R98, R99 5181514000 22kQ
R100 5181530000 100k
R101,R102 A 5183566000 3392 Nonflammable
R103, R104 5181434000 10Q
R105 5181522000 47k
R106 5181522000 47k
R107, R108 5181458000 1002
R109~R111 5181522000 47k

REF. NO. PARTS NO. DESCRIPTION
CAPACITORS
C1,C2 5260163652 Elec. 22uF 50V
C3,C4 5054744000 Dip Mica 100pF
Ccs 5170006000 Dip Mica 68pF
[¢3) 5054878500 Mylar 0.001uF
Cc7 5260072700 Bipolar 470uF 16V
Cc9 5170006000 Dip Mica 68pF
c10,C11 5260165252 Elec. 47uF 25V
C12,C13 5260163452 Elec. 22uF 25V
Cc14 5260162550 Elec. 10uF 16V
C15 5260165152 Elec. 47uF 16V
c17 5054896500 Mylar 0.0015uF 5%
C18 5054891500 Mylar 0.0047uF 5%
c19 5260163352 Elec. 22uF 18V
C20 5260162550 Elec. 10uF 16V
C21,C22 5260163452 Elec. 22uF 25V
C24 5260160750 Elec. 1uF 5OV
C25 5260162550 Elec. 10uF 16V
C26 5054479500 Mylar 0.051uF 5%
c27 5054897500 Mylar 0.018uF 5%
Cc28 5054891500 Mylar 0.047uF 5%
c29 5054888500 Mylar 0.0018uF 5%
C30 5172827000 Polyst. 910pF
C31 5172816000 Polyst. 330pF
C33,C34 5260162550 Elec. 10uF 16V
C35 5260163452 Elec. 22uF 25V
€36, C37 5260162550 Elec. 10uF 16V
€38, C39 5260163452 Elec. 22uF 25V
C40~C43 5260162550 Elec. 10uF 16V
C44,C45 5260163452 Elec. 22uF 28V
C46, C47 5260166052 Elec. 100uF 16V
C48~C53 5054758000 Dip Mica 82pF
Cb54, C55 50564204000 Ceramic 0.01uF 50OV
C56~C58 5054758000 Dip Mica 47pF
€59, C60 5260165252 Elec. 47uF 25V
C61 50564204000 Ceramic 0.01uF 50V
VARIABLE RESISTORS

VR1 5282706700 5k (RD) + 10k (A)
VR2 ~ VR4 5283504402 10k (BP) + 100k$2

(30C)x 2
VRS 5284006400 Slide 10k2(C)
VR6, VR7 5283504200 10k (A)+B5kR(A, C)
VR8 5282408600 5kQ2 (A, C)
VR9 5280001102 Semi-fixed 20k (B)

SWITCHES

$1,82 5132037000 Lever, SLR522
S3~S6 5132036000 Lever, SLR523
S6 5300029400 Push, SUJ30
S7 5300029800 Push, SUJ50
S8 5300029700 Push, SUJE0

MOTHER B PCB Ass'y
REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
CONNECTOR PLUGS 5200088100 PCB Ass'y
P1 5122151000 8P 5210088100 PCB
P2 5122150000 7P (RED)
P3 5122151000 8P ic's
P4, P5 5122155000 12P
b 5129149000 6P u1,U2 5220416600 NJM2041DD
MISCELLANEOUS _ CARBON RESISTORS
All resistors are rated +5% tolerance at 1/4W.
5210086300 PCB-211, SW (A)
5210086400 PCB-212, SW (B) R1 ~ R4 5181514000  22k2
5122373000 Connector Socket, 2P RS 5181530000 100k2
LED1~LED6 5225006900 LED, PR3432S R6 5181484000  1.2k2
R7 5181506000  10kQ
R8 5181482000  1kQ
R9 5181526000 68k
R10 5181482000  1k2
R11 5181506000 10k
R12 5181530000 100k
R13 5181484000  1.2kQ
R14 5181506000  10kQ
R15 5181482000  1kQ
R16 5181526000 68k
R17 5181482000 1k
R18 5181506000 10k
R19, R20 5183566000  33kQ
Components Mounted Chart O Mounted
—: Not Mounted
PCB Ass'y A B C D E F G
CHANNEL 1,2 3 4 5,6,7 8 9,10, 11 12
U3 - O ] (@] (0] @] 0]
R33 - - - [e] (@) O (@]
R34 - 47k 47k 2.2k 2.2k 2.2k 2.2k
R35 - o) (o] - - - -
R36 - o] @] - - - -
R37 - (0] o] - - - -
R38 - O e} - - - -
R39 - (0] [e] O (@] O o
REF. NO. R40 - 0] [e] O o] (0] O
R41 - (o) O O o] (@] [e]
Cc16 - [e) e} - - - _
c17 - [e] O - - - -
c18 - o) O - - - -
C19 - [e] 0] - - - -
C20 - @] (@] @] @] (@] O
C22 - [e] 0] (@] (0] O o
C50 - (@] O (@] O @] @]
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REF. NO. PARTS NO. DESCRIPTION
CAPACITORS

c2 50547568000 Dip Mica 82pF

Cc3 5260163352 Elec. 22uF 16V

C5 5054758000 Dip Mica 82pF

c6 5260163352 Elec. 22uF 16V

c8 5054758000 Dip Mica 82pF

Cc9 5260163352 Elec. 22uF 16V

c1 5054758000 Dip Mica 82pF

c12 5260163352 Elec. 22uF 16V

C13,C14 5260166252 Elec. 47uF 258V

C15,C16 5054204000 Ceramic 0.01uF 50V

CONNECTOR PLUGS

P1 ~ P12 5122126000 2P

P13 5122304000 7P (RED)

P14 5122189000 8P (BLK)

P15 5122304000 7P (RED)

P16 5122189000 8P (BLK)

P17 5122304000 7P (RED)

P18, P19 5122189000 8P (BLK)

P20 5122132000 8P

P21 5122183000 12P (BLK)

P22 5122309000 12P (RED)

P23 5122128000 4P

P24 5122131000 7P (BLK)

P25 5122130000 6P

P26, P27 5122189000 8P (BLK)

P28 5122304000 7P (RED)

P29 5122302000 5P (RED)
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3-6. INPUT AMPL. A through G Ass'y
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“\ 3-5. BUSS AMPL. PCB Assy BUSS AMPL. PCB Ass'y
. REF.NO.  PARTSNO. DESCRIPTION
5200086600 PCB Ass’y
] 5210086600 PCB
Ic's
UT01,U201 5220414400 NJMA4556D
U301,U401 5220414400
USO1,UB01 5220414400
U701,U801 5220414400
U102,U202 5220414400 NJMAB56D
U302,U402 5220414400
o US02,U602 5220414400
e U702,U802 5220414400
S 2
— 5 9 TRANSISTORS
x a
B Bl s 2 a1,Q2 5145150000 2SA-1015GR
Sl @ S Q101,0201 5230775000 2SC-28788
21 )t 2 2 0301,0401 5230775000
phusdiie 3 Q501,0601 5230775000
& O Q701,0801 5230775000
-
g A CARBON RESISTORS
[ 2 All resistors are rated +5% tolerance at 1/4W.
_ R1~R4 5181522000 47k
A5 RS, R 5181506000 10k
. RI01,R201 5181514000 22k
: ), heooss R301,R401 5181514000 22k
) R601,RE01 518151
oo 81514000 22k@
, | RBOS| |
sooh " VR e R701,R801 5181514000 22k
T o g S=abl @ R102,R202 5181514000 22k
& T 1 1] & _,‘% R302,R402 5181514000 22k
== 1 R502,R602 5181514000 22k@
R R702,R802 5181514000 22k@
—~ R103,R203 5181514000 22k
R303,R403 5181514000 22k
R603,R603 5181514000 22k
R703,R803 5181514000 22k
R104,R204 5181514000 22k
R304,R404 5181514000 22k
R504,R604 5181514000 22k
R704,R804 5181514000 22k
R105,R205 5181514000 22k
R305,R405 5181514000 22k
R505,R605 5181514000 22k
R705,R805 5181514000 22k
R106,R206 5181522000 47kQ
R306,R406 5181522000 47kQ
R506,R606 5181522000 47kQ
R706,RB06 5181522000 47k
. R107,R207 5181458000 1002
S R307,R407 6181458000 1002
" R507,R607 5181458000 10082
Py R707,RB07 5181458000 1000
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REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
R108, R208 5181482000 1kQ CAPACITORS
R308 R408 5181482000  1k2 C1~C6 5260165252 Elec. 47uF 25V
R508 RGOS 5181482000 1k C7~C22 5054204000 Ceramic 0.014F 50V
R708, R808 5181482000  1ka €101, C201 5260163452 Elec. 204F 25V
R109, R209 5181530000 100k €301, C401 5260163452 Elec. 224F 25V
€501, C601 5260163452 Elec. 204F 25V
R309,R409 5181530000 100k
R509,R609 5181530000 100k2 €701, C801 5260163452 Elec. 204F 25V
R709, R809 5181530000 100k €102,C202 5260162550 Elec. 104F 16V
R110,R210 5181506000 10k €302,C402 5260162550 Elec. 104F 16V
R310, R410 5181506000 10k €502, C602 5260162550 Elec. 10uF 16V
C702,C802 5260162550 Elec. 10uF 16V
R510,R610 5181506000 10k
R710,R810 5181506000 10k €103,C203 5260162550 Elec. 10uF 16V
R111,R211 5181510000 15k C303,C403 5260162550 Elec. 104F 16V
R311,Ra11 5181510000  15kQ C503,C603 5260162550 Elec. 10uF 16V
R511, R611 5181510000 16k €703, C803 5260162550 Elec. 104F 16V
C104,C204 5260163452 Elec. 204F 25V
R711,R811 5181510000 15k
R112,R212 5181530000 100k C304,C404 5260163452 Elec. 204F 25V
R312,R412 5181530000 100k C504,C604 5260163452 Elec. 224F 25V
R512, R612 5181530000  100kQ C704,C804 5260163452 Elec. 224F 25V
R712,R812 5181530000 100k2 C105,C205 5054758000 Dip Mica 82pF
C305,C405 5054758000 Dip Mica 82pF
R113,R213 5181506000  10k®
R313,R413 5181506000  10k2 C505,C605 5054758000 Dip Mica 82pF
R513, R613 5181506000  10k2 C705,C805 5054758000 Dip Mica 82pF
R713,R813 5181506000  10k2 C106,C206 5054742000 Dip Mica 47pF
R114,R214 5181510000  15k2 C306,C406 5054742000 Dip Mica 47pF
C506,C606 5054742000 Dip Mica 47pF
R314,R414 5181510000  15kQ
R614,R614 5181510000 15k C706,C806 5054742000 Dip Mica 47pF
R714,R814 5181510000 15k C107,C207 5054758000 Dip Mica 82pF
R115,R216 5181522000  47kQ €307,C407 5054758000 Dip Mica 82pF
R315, R415 5181522000  47k2 €507, C607 5054758000 Dip Mica 82pF
€707,C807 5054758000 Dip Mica 82pF
R515,R615 5181522000 47k
R715,R815 5181522000 47k C108,C208 5054758000 Dip Mica 82pF
R116,R216 5181458000  100Q C308,C408 5054758000 Dip Mica 82pF
R316,R416 5181458000  100Q C508,C608 5054758000 Dip Mica 82pF
R616,RE16 5181458000 1002 C708,C808 5054758000 Dip Mica 82pF
C109,C209 5260163452 Elec. 224F 25V
R716,R816 5181458000 1000
R117,R217 5181522000  47kQ2 €309, C409 5260163452 Elec. 224F 25V
R317,R417 5181522000  47k2 C509,C609 5260163452 Elec. 224F 25V
Ro17,RE17 5181522000  47k2 C709,C809 5260163452 Elec. 224F 25V
R717,R817 5181522000 47k
1 R118,R218 5181458000  100Q CONNECTOR PLUGS
R318,R418 5181458000 1009 b1 PO 5122132000 8P
R518,R618 5181458000 1000 P10 P11 5129126000 2P
R718,R818 5181458000 1009 p1o 5122127000 3P
P13 5122126000 2P
P14 5122127000 3P
P15, P16 5122155000 12P
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4-7. Mother (B) PCB

1 2 “ 3 4 5 6 7 8 9 10 ' 11

IN/OUTPUT (B)
PCB -143

(B Ass’y)

To P2 of MONITOR AMPL. (A) PCB -0l
(CHAN. 4,8)

To P2 of MONITOR AMPL, (A) PCB - |0!
(CHAN. 3,7)

To P4 of
' SW (E) PCB

To P2 of MONITOR AMPL. (A) PCB - 101
(CHAN. 2, 8)

L

To P2 of MONITOR AMPL. (A) PCB - 101
(CHAN. I, 5)
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B
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\_](BLK)
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CABIN B f . T [ Te PP PP
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-
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4-8. Monitor Ampl. (A) PCB
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4-9. Buss Ampl. PCB

L - PCB-143 (5 ass'y) I | N T T T oo - PCB~-143
PI3 |r (CHAN. 1) : 1 ' | c|o7. a2 1108 82p ;
From P4 of SLaTE N c[Jde | I BUSS MASTER IS I | A A | p7
TALKBACK PCB- 111 [ : 05 479 cos 220 I ! 5 8RN (BLK) . a) sRweuo | : o o 80 | goa  mue ; B E_}‘
! 2 Ri0a ] l i | | J I H | I P o > e~ L . N
2
| RIO2 22k 22k R0 { ) | 2 W cxéz 7 cioo L i3S V102 2/2) Lor | s %j\
H : of ? ANA 2N , s oo 1 N 1 L 3 | 10716V N\J)ﬁs?s“s/g) 2a/2%v 10k Qiol Sark 4 E_ v
2 RI103 3 € M—t 2 10k (&) 9 I | ) 2sceeres 3 3
1 RIOI S 2 ol k + L cos | i Y | RIO9 £ gRIIO s ruz _E%ég Y > o
™ ) B | T Uil e UIoH2/2) Zane | 0 E— 5 | 100k T T10% T T 4Tk I - oy
o . ! g v GRY (BLK) T cTv
} T SEND ROV 3 a 1 ‘ t
| | (?;%ﬂs | |
L _: i 2 2 L o .
1l ------ -4 1 ¢ ¢t 7rT v r+ect"1 A X XUl T Tl e e ————— e
. e - ] ' j " (CHAN. 2)
| {CHAN. 2) ! = Ly 10k (A) | '
- ‘ 7 !
i [ > 9 |
| ‘I SEND Rev N WHT (BLK) | €203, €204, C207 ~ C209 |
1 — Q201 1
: 201, 208, €206 T — (. i R208 ~ R2I8 i
Pl | 5‘;3:“’ hadd | 3 2 1 v202 I
s
| 6 | |
B g ! Iqam . By :
lu z ! N L4 5 10k ()
. r Py ‘ i t . B
- - B S S S P DR . S 1
& : | ! R BLK (BLK) o zaf BXKEW |, } (CHAN. 3) i 8 p_*
b | | | B D | | g
v ! 4 2 = €303, €304, C307 A, €309 1 E—
= ! | | * Cop IN/OUTPUT
L €301, €308, €306 T <z | R308 A R318 ! [ - E—
Cc ! | R301 A R307 | ] o™ | uzo2 ! 3 7‘\} PCB-143
BUSS | : u30! | - | ! 2 __A (D Ass'y)
TN From, P7 of Buss 3 - f ] i | -
‘ MOTHER (A) PCB-126 | BUsS 5 i —H 3 Ps L 3 ] TSTEUT ]
- guss* | |} ! | ||/ t+t-—-————————— e wzwomev VL] T T T T T -
e . e N . B = F_J\ N 8 cl y: , (oasu/zmsv
r 1 s iy j i <202 10/6v i (CHAN. 4) f aux < LINE
P | (CHAN. 4) ! = - A N | | 5
h v Y 5 ' 2
: T i ‘; g - c302 10716 i ¥
1€ €403, €404, C407A C409 '
\[ 401, €405, C406 l 2 i L—% 2 ca02 10716V - Q40! é— ©
) | (;QOI"\/CRA‘&O; ¢ ! ! < 2 € I RA08 , R4I8 4
| vaol | I~ Y_S : | usoz ©OAUX UNE
| ! | G S J Q
: : . °
! - i_ _______________________________ J 8
b IN/OUTRUT s
! PCB-143 sassyy [ ||| [l|]| —m—m——
r ________________________ 1 - BUSS MASTER Pl r (CHAN. 5) j‘ P9 AUX LINE
(CHAN. 5) | 5 BRN (RED) ) 75 ] BRNGRED) | | =
| 1 ; A 1 i = i ¢ @ (®)
! i l l | i s N 5
i I s 2 i €508, €504, C507 A, G509 ] s E—)\ £ 4
D ; 501, €505, 506 : SEND ROV J ] R308 ~ R816 | ki E_ iy v 8
REO1 ~, REOT Le
! 3ol i ) ! usoz 3 3 DA T oume
| i —© - ‘ LoD (OFT4W
! 12 n | — ! 3
! — m E___Y s a GRY RED) J o) GRTRED) | L ______________________________ ] |/ cIr >
BUSS 2 " ol 5 | ‘ | e e e e i !
From P8 of 23222 | (CHAN. 6) } SEND ROV 6 2 L : (CHAN. 6) _
MOTHER (A) PCB~126
Busse i I —Q) !
| ! s 10k (4) l €603, C604, €607~ C609 suss |
; 601, €605, C606 o e 0801
P2 | RE0I~ REOT : 8 %_Y ;ALK_BlA“CK \ |‘ R&08 « roie BUSS 2 To PI2 of
: % g | usot 1 6 L 5 CB- | | L BUSSS | MOTHER (A) PCB-126
\r 7 L ‘ SEND RCV WHT (RED) WHT (RED) s 4
B | n n 27 7 IL_
™ & BbE T - l —© | ST T TTTIITTTITIITTIT
1 6 r
I 5 (CHAN, 7) To PI of
© 2 i (CHAN.7) 1 5 Y _I L ! ] Wl aweL w pes- o1
t—— | (CHAN. 1,5)
! | 1 8 al, 35 ] j To Pi of
L] ! SEND RCV | €703, €704, C707~, €709 MONITOR AMPL. (A) PCB~ 101
| | 5701 I poe (CHAN. 2,6)
! FASRIERA ! { J ! R708 ~, R718 MONITOR AMPL. (A) PCB- [0}
R701n RTO7T .
E | Ao I s BLK (RED) o 28l BKRER e : u7e2 To P of (CHAN.3,7)
| | ! s N H i ‘ __£§_Y T Wotirdk avpL. ) PoB-lOl o
T T 2 " § ~ BUSS 5 . 4,
, = res b ' :
T . ;; de 1 BUSS 5
| (CHAN.8) _‘I ! (CHAN. 8) -__§_]"' ] Eeeet
' i - | n BUSS © MONITOR AMPL., (A) PCB-101
To PG-2 of MONITOR AMPL. (8) PCB-102 i | - | ] S (CHAN. 1,5)
| ] 8 P6 |
502 10/16V 803, C804, CBO7~, CBOD
A To P7-1 of MONITOR AMPL. (B) PCB-102 —— : 801, C805, €806 ! 3 g_k "Y_ N ¢ y L :7 gsm €807~ C! ]
- LY R8O! ~, RBO7 (3 - R808 ~ R8IS
: veol 1 S ‘1\ s csonl 0716V : uso2 W ]
v
S . =) Y—% = 702 10716V t
y | — 3 4 6 4 J I s 7 Ropo ot
S S | 2 Y 2 ooz 1016V b MONITOR AMPL. (A} PCB- 101
______________ T A n 2 | 4 {CHAN. 2,6)
[ Lﬁﬁ : :
~sw (D) PcB ‘ i
Pi
- - - - - e L Rra
l : E PIO s 2 S Fark
i0k Q2
F 3C C [ M NS 2541015 6R
aC C 2 Qi
5 E 2841015 GR
odgo — L zre b
: b3 2ok 233
Pl
~ _pd
— |-}
Cin C6 : 47725V C7.C22 ¢ 0.01/50V (CERAMIC)
Pla
e | PN ‘L J‘ J‘ 7 J‘ 9 J‘ 1 J‘ c3 = oS J‘ o7 J‘ cio 'L cat | |
+isy rJJi mel o Res s ¢ TC Tc T T T T Tde To P2 of
oy Z i\ 1 Nde TALKBACK PCB-11
- RpE w L Lo Lo Lo L Loe Loo L g
o _:, S L o= 1 14 z=cle cie c20 c22 E—J
‘ Tce mea Tce .1_ cs _[_cno Tc 2 _I_c o= _1_ _1_ T
1
BUSS AMPL. PCB - 103
— & A

151 : 152 163




4-10. Monitor Ampl. (B) PCB
8 9 10 11

(<2}
~

1 _ 2 3 4 5

e - IN/OUTPUT(B) 011~0201 25K3041ER) s —!
| | PCB-143 (c s IN/OUTPUT(B)
,,.C13 100 |,.C2! 82p ! (C Assly) RU| f P
f ! 1 | ] - i A RIO9 270k 270k 1 CB' I 43 {C Ass'y)
f Ll "W My | ! TAOKRY RI03 an P —
P2 IR 1 N 25 R4S Lo 4 22k 61 7 c79 rz
sLaTE | | 22 22p T'O/'GV o 1 2[™N8 ’Skl 25%ey 100 | (0dBu/-104BV) 8, | edresy G 22/28v ¢ LSt \ OUT
93 M H'-—] AW t 3 1€ AM—+ i j |
; A bt ‘3‘|+ LGsum ! - ? 2 RiSe o & e “ i
Jd & &) UiS«s2) 2 > < RI27
From P4 of | Fes s TS Re?  hM4sss0 grar | NJM2041DD T 47« < vie 22 2RO VIS 20
TALKBACK PCB~111 i 22/25v Tk |
- i . " 3
P3 I L <D " ‘
sure_g i TS IR GCTUIC N 1 e 2 o ; L0 os a2
2 X 2sc2878 a7k | ! N o [JJe ] < o1 1% Aux
Y 2 LY ¥ 11 I A 3 7\[
B L | 3 n 10 = C76 82p 2
SO S, 1 ) Y 5 RI12 270k i A ' A 1
RIIO 270k AW Mr 4
P T T T T T T G Ten T T ST T T T 7 ) a j 3 RI04 22k RI24 15k RI32 D Vel
" ! 100
° i b | 6 Y o 2552y 5i8ev  C72 25058y ' !
axa L | | z 5 CAUXE] 1l Wi ] e ey o Rt - ,
= Z | Rz c2 Lo Re2 c26 R4 8 (0¢BG/-10d8V) ! 3 ' L .
= ' [ e e To g - s gy 100 | 4 SRIss 4 Il HMiysun TTh= i
AUX AR 5 s | | AW 6 B M—L . a Uise2 Fark uletira RieE Eri20 | nMz0aid 3 apes
From PI9(8LK) of 4 | RI4 l/ 7 | 1 100k 10k
MOTHER(B) PCB-I27 AUX B L 3 | e a7k d L cis 2r30 Use Lo | ! ) Y
—& I 3 E
2 ’- 32/25v U3z TRV IOK Za7 | e ]
JE - R38 | N R 14 o2
AUX B R 1 L a7k 6 id -
220k & 4 Ul RI8 2 R26 = M 5 - err 6 AUX
20k < 120 3 47k 3 82p 8(L) (R)
| Q2 |2sczers P e — PI7 S 8
| L n 53 et [133
L 7 €65
| <2 Q Q15 WY ioney €69 RIE | ca A 3 —}‘\, 3
) AUX_A L { ; w— a2y C73 'il\s 22728y 2 E_ v 2
. - . e - . ; ; ] [@8 7 L i cry—v
- P - - Q6. L.L ui9i2/2) jize.g. | i
> RI7 S Erip HIEE B2 =l ]G0 : L - . ~
R23 R3S 100k 1ok -—
P13
i | /8 o 3 o PT
Pa From P5 of 2 013 0 P7eLof MONITOR AMPL.
10k{A)x2 [JJde \ cr  rar_| TALKBACK PCB-111 —i¢ (A} PCB- 101 (CHAN. 1,5)
c iED DN ] R3S ¢ RIS i /8 CONT - i
. | . ) cr2 82p
L_g 0 | c7 Va2 us a2 R43 ! - o s 2700 T msTRB L ]
9 SOLO CONT \ A 4 0 P7isLwof MONITOR AMPL.
]33 : vawa cte Rt R39 ! soLo L 2 QSQW T S c70 R126 15k 82 (R stwsTRBR | (A) PCB-IOI(CHAN.2,6) TN
AUX B \ll 7 ! - From P8 of a—— 22/25v c74 ~ 22/25v / v
I ey R19 'T MOTHER (A) PCB-126 PN 1,45 22p 16/16v 1 |22
i R27 SOLO R P 1+ @— - 5 1€
L 0I0 ( Qg 4 )
| Q3 ] e ar 010 Ytz qieZ Srisg | VIOt gris0 [STEREC MASTER A
L ] 5 o[N8 6.8&; 253y ¢ 100k 310k | NM20aIoD  F 47k
_________________________________ (LlI_ AUXA L [ 5|, ——e—
2r83
;'264 c24 T 220k Ul2¢2r2) 014
R36
[ To P6(YEL) of 4 Pl
D1,02,05,06,09~014 14 =
193 . - o e wo MONITOR AMPL.(A) PC8-10] cas 220 ° G E:H
RI ——
|2 - R12 . s e } 10k(AN2
ya 3 | ue(2/2) WA ” T
1 2 | ce R44 2?86 €8k | cag 3
Iy 22/25v
Y_ﬂ 1 U4/ : ' f > C%—L
U2tzs2) 2re4 + { {
| c20 R32 R40 e 220 4 vizasa E—- VI
{ o TLor2e U20 TC40498P
R20 R28 STEREO MAS
| Pl2 RIS3 Q21,0221 25CI8ISGR RI3S  RI43 RS
. 1 7 L3O 2 M |5 68K 00K
D o | | Q4 T 1375 T (ION FLAMMABLE ) A AW 3
) 2 Lo Y 4 RI39 £ ca3.l B
| s grar grige 100k F 1750V TS 3
o0k T
- ] 2 ; o RI36  Rlaa —
rom SW{(D) PCB s 2099 L RSO — Y - 10| 11 12 68k 100k P& N T
04Bu/~100BY P7 IR i a Ro2 Farx 10k (A)x 2 i Q21 >—-1 >0——4> A M s L] Ok(A1%3
w I 0 S A es ) 3 Qi
2 My 2SA1015GR W % 2SAI0156R a— E sy %33 3z sl 2 _f
L - g i 5| 5 Riso 2 750V > %
; g
H = =
o RI37  RI45
i L & A 3 , 68k 100k 2CC T
(] &Ll Ae——Ath ! LY
2 R53 L RS54 [ ST 5T 2 Q22 M
T 4Tk Farx -1 2 ¥ RI4I &
+I5V 7 i Sl S 5 100k 3 Vggg_\.
To PBRED) of oV X 4 1 ! © 2 Oy | e——
MONITOR AMPL (A) —- - - * S : LED (B) PCB
PCB-10! (CHAN.1,5) ~I5V X :‘]"* ;‘j*— B . | miss  mige
MON L Lw g 1 7 A = g 13 S AW l
From P3 of GND. X | RI48 R152
MONITOR AMPL (A) = — ‘ 10 Rz ces L 22001/2w) I 4
B-1O1(CHAN. |,5) & 1,C37 22p car22p ; 100k T 1/50V 7] A L SOLO -
1 1r - e \\
AUX AL Mp M t RI51
7. R77 Q7~Q10 ! 2SK304 (EF)
o AUX AR RG3 I\B T €39 a7k R 22k ca3 i oy H
To P20 of " ok , | 2272sv A ) 22725V : 7 o
MOTHER(B) PCB-127 AuxBL A 3 { A 5 7 1¢ H Q
AUX B R 855 -— M + A ; VK] 2
E M cal R7I S utou/2) Lr7s ‘U0 Leen : NoM386 SCIBISER
I N/OUTpuT( B ) 22/26v [ 2204 NJM2041 0D 47k 247x ' c55
oL L i : Ioc;:zv 5 1000783V
MONITOR SELECT | w i ¢ W
3 NIM204iDD uTiern 8832 2 F | ‘ ) - Lees = —‘ Pig o [READPHONES |
[1 0.047 i N
P3 ROO! 22k 3 g (R) 1, €38 220 c42 , 22p ; £ qor
I : 03 L csi z 2
Lo e 07 e ] - i s, Tow e TF aganiil S —
1si-2 R78 .
.__-§_Y Y__% i Ov\é ROOZ 22k R a0 a7k R8O 22k cas ¢ | E. )
1,630 22p R64 o MM R £ 8 o v 2[™8 22/25V A 22/25V : Q9
| ;
ey o 0 e o, ] of, >+ & : " o
W :
m Iy RS56 RGO a L o 4 o 3 /72 2 L k7 4 Utles Leee . R87 NIM386
ol C| 4 a2 g 22k c32 »—9§—! |& 3 15173 Roog 22k 220k 3 Uiz Farx Ba7w 1 e ¥ 2N cse
> Wy ! 22725V A SPARE R ~ > %) M M20410D _ ¢ o8 50 1000/6.3v
P f 5 : ° . g —p Q10 o . PR HEADPHONES =
A L .
LSty nss usis2) 1 ﬂ R"’:;'O ot 7|7 =%, e [esr cs8
s NJM2041 DD RE6 < P. T0.047
W (R} 2 220k UBw/2) 02 (R‘::D) H o4 Yk S ros 1000710V | Q.01
C’)) ! 8 i SR92 R4 52 Lros Tk (CERAMIC)
R005 22K 1 2a7k ook w16y 2
F O 12 j2 3 1315 [413 |2 T S0
° N z : - O
7 -} 0t P10
) Y S, iSI=4  RO0G 22k . )
lu o 6 2 b — 03,04,07,08:
e v 3 ° " - - o1 i 2 By 10k(A)x2
s o ROO7 22k 5 3 L C |v]
F 833 & 3 Tois ] RO ok > > { 4
10/16v 2 1St ROO08 22k o A = )
3 & i o%o M ; Ay : Efj s CCI1J
L ROIS 22k
P8 S R67 ugzsa) 2 Reo L I3 T S J i r_‘
s j 2 0ok 3 a7k
" ,, | <| 4| o| o 5 RO4 10K
5 Efj {1 2 &) 2 el PS i
4 n 3 R N (BLK RO09 22k
------- - d v IY‘__ 4 N [ Jg Hg‘\o—w\r— : Rote 22k P2 C90~CO9 : 47725V C100~C107:0.01 { CERAMIC) L cios PIIS O
L SPARE_IN c36 7 isi-6 1 5 i I a7/i0v +6V
Eior= - IOC/3I46V 22/25v [N Owg il P i ] J J J_ J. ‘ 2L Clov
W 1 3 Leoo = Loq = iR L
W ) A i ? (f\_ : ° v ' o l 2 %_1 €90 FICP2 FXC94 SRCY6 FRCO8 =100 --cuozTcm 1_cloe T C | wi5y From P24 of —
—Q Sres ®yowm  gRIO %8 % i L il | Y 2CC 1] 4 C Clovio | MOTHER(BYPCB-127 &
P9 = {00% NJM204IDD S 47K sg & 4 o 7 ! P < L.l 1L L s ( —i5v
3 N ~[1° o Y 3 ST roi2 2 ! > My CC €Ol FRCO3 FRCOS FRC97 RC99 22101 Z2C103 ZECI05 Z2CI07 —
> W ‘A P go N 2 N S YV si-t 7 roir 330 ] T T T T
< NS Y ° MONITOR
CCl, e P oW ﬂ . MONO (L+R)
- Y——j\' q_"—] gs
S, 3
- - - o | __SWI(E) PCB ) , MONITOR AMPL.(B) PCB-102
/
s —
TN

154 155 156




4-11. Input Ampl. (A/B/C/D/E/F/G) PCB

1 2 3 ‘ 4 5 6 7 8 9 10 11

(RED)
K K /(
DOUT -0y, D. OUT - il f ? ” OVERLOAD
ACCESS SEND ) ) LED
(D PREOUT (~i0) 2 ACCESS SEND, PRE OUT Lroo i PR34325
- ES
560
ACCESS RCV | Access rev ' —% /’( MUTE
(=10 RIO1 LED3
A o v(NON FLAMMABLE) ~_|[ LEos w23 a4
00588 = 3 2758 B9: 2K csi 3 CHAN.5, 6, 7 CHAN. 8
ooy TR 8% o e W03 02K RIS 10K F 82p 36 8 H 1> Oy
7 001 ] 8 R4S < R47 S SR49 S RSI 22/25v CHAN.9, [0, 1i CHAN. 12
MIC éx!r’r Mr— 3 . P oo = 3550 285 HF MU;'ES 10716V fi i I e
o o o3 o = B cn res 819 o roa Us1/2) 250 SN
1k 22/50v 10 ! Ulizs2) arresv 2 s R4 85 |35 m 7 100k N JMasse0 P3
AN | A i R43 Ra4 5 160 €33 2 y |22resv F‘O i H
Wr B W N MIC ¢ 100 100k o M- 3 | INPUT i 3 {¢ + ASSIGN
o rss L3 VRI 5k (RD) TLo72 M W 2 el _AM'——_Q‘\I)—
- MIC IN ,C A MIC) o L 1 10k 3 T 100p i+ = c9 68p 45/'gsv I £ M M Va2 1 . FADER L uzas2) RIO7 1 0‘\cSH MW Buss 1 ﬂ 8 _/| 8
\ (-60) 2 €56 | U4 2/2) VRS L NIM45560 100 o R71
: B ® 2 MiC (H) 3 are | R13 a7ce | LM393 10K(C) 2 R67 [ s7-2 22K Buss 3 ’ ’
3 4 v Wy Re < l.ca A L | R46 L $10k 3 M 6 6
R2 10k ¥ T 100p R7\\\ ATk F RI7 2 SRI6 i 04 & 3 B8 c2a-L 2R50 RI00. VRS o R72 22K
2ot A Brz e |sza73ng A 3 1/80v T 3 a7k 100k T | czq L Reo 5K(AC) 573 5 2 -—>©
| 384, l RO, Zae 5 " 8USS 5 4 a
I_ol[)q c5 68p d 2 s7-4 e e BUSS 7 2 :
i M
o~ AW it AV ! 4= Y e 5 ? ﬁ ?
: R3 c2 RI04 L 1
1k 22/50v 10 EI4 Ql, Q2 2sCl844ar |
Q3 ’ Q4 RS3 54 R58 R8I Rr62 RGS VRO
03, Q4 25CIBISGR : A A o 1Ok B ok Tok 10k 10k 1Ok 20k (8)
I DID3 1S2473HJ c21 AN AAA AAA ARA AMA A A - -
y 03 | —% ! ae/esy Al’l{ly o GAIYIZI' e GAIN ' l
1 Cemm e e e - wmc (RMX) == | (50 Ik Hz) {50075k Hz) | 25k 15k H2) _ - - _
o ney SRI9 2 R20 R2! : 2|> . | vR2 okee VR3 10k(BP) VR4 10K (BP) H s
1.5kF 3 1.5k 1.5k |
! MA i a1 7 ' 3 t 3 [ 3 EVEN j] [ ASSIGN i
W I ces 2 ov(C) 5
JUMPER A RO 53 MABLE} [ ineuT | | 10716V Us2 c26 Lces €30 — 5% > O $8°1 e BUSS 2 2 2
. . - . CHAN.| w28 | w2o | wez | wes | wea | wes | wes i ; md S — TLO72CP J.o051 | To0047 | e ] 2108 | | = = 995, K‘*‘L O . hJL—o,\c R75 22Kk " o
RSS Lrso R63 —o —o | sg-2 8uss 4
- OPEN oa OPEN 5ihk 200 20k Xovio BDE VL | 4| | Ay 10 10
2 e - | — o R76 22K o o
—< < | ! $8-3 8USS
i on on OPEN }Jggéi’ :ﬂ »—oo‘\?—l 0‘\?~ 6 '—-—<>>_o‘\c R7;‘A'A22K e s s
Lo 7 7
g g ! : $8-4
: c49 820 5 7 - ! 4 ! | 8 ___'—OM ‘R7I;"‘2'2k 8USS 5 ¢ s @
C CHAN, 1 CHAN,8 1 3 on OPEN on |oPEn | 0o [ | ] i} 5 + : u7i2/2) i } !_0 5 5
TAPE IN (-10) M RI09 FREQ US (2/2) Us ciz . | R98 22k SOLO/PFL
TN g2 2 & R3z " lok e (50~ TkHz) FREQ FREQ (272) oh 7 | 2erzsv 1 o s a a
2TR A (L} (-i0) 90 A? 2 22 VR (500~5 kHz) (2.5%~ 15kHz) = y K o | ! — . 3 3
CHAN, 10 i WA - 1 HOOK(E) x2 VR3 100k{E)x2 VR4 100k(E)x2 AAA
- oa oPEN oPEN on v A 1 Lo S 2 2
- gz«?: (R e 1 i 8 2 " RiceZ : i ~ SOLO CONT ! !
- 2TR B (L) (-10) 12 oNe RIO8 Coc 4U2 (1/2) 2235:: ‘ftc).zgle RI?S gg: 725 A $8-5 S8-6 ro3
- CHAN, 12 100 560 SOLO PFL
~ 2TR8 (R) (-10) F—ls LESRETAN 3 ¢ sy | % ‘ ‘ : S 3 P
@ = M c13 ok SOLO/PFL
R22 23/725v
. 47k U2 2/2) VR‘TF‘f:’:N \ FREQ s CQUALIZER L] LED 6
[ TRiM_] — —@— 6aiN — [ EQUALIZER ] |
- > 5 < 2 e lc < -
S ER SE Tz T8 (RMX) 1008 F 1‘41/?25v Rz H ?W (B) PCB 212 Ps|ila3lels fe |7 8]9 IO]I] 12 |
' [ v \4
!
TAPE OUT J
CHAN.1, CHAN:2 N n .
INST IN (=103 R GO 2 T
> € 9 ° GAIN —@)— PAN
CHAN.I AND CHAN.2 ONLY CHAN.1, CHAN.2 | OPEN R85
CHAN.3~ CHAN. 12 | SHORTING F H 'Ml 22k CHAN.t, 2,3 CHAN, 4
s4 c52 82 W . 7 HAN.
posT i AN, 10111 Ghan. 2
D @ crr cie cso A — 7 ' \
__PRE, W
Mt W r83 PAN — .
CHAN:3, CHAN.4 R36 R37 Ral CHAN. 1~ 8 oN8 cae VRE G i il i
~54 : 2 VRS 10k(A) A 22/25v Sk(A,C}
s o ounrs o v L, Tl e -
LINE IN 1oy R33 wes _ w29 2N co2 e cHan9~12 3 ) !
- & A oz’ =B 7 wzs o R wes o | P O 3 : ¢ 0" Wes L oo U10(1/2) I
M ~~. s ot e e MO = 2 R8!
Y X o~ | N —o0 o— F T REI wuMasseD axar [ N
U3 v2) L 3 ..—§ % e 7
U3 (272) R792 |
100k 3 %‘/zwv AUX A R ge a ,\Y_ N
—§ 5 5
AUX B L 2 4 » @
S R34 2R3 R39S SRA0 4 % 3 3
b AUX B R : M
| | E ,
e AUX B - -
/ y 55 c53 82p
POST, M j P4
ar
PRE A R87 |
W
R84 15K 22k
ChaN. 1 ~5° cas VR7 W I EQ_BYPASS
TAPE VR? IOk (A) s[> 22/25v Sk{A,C) ¢ 563
PCB 33 POSITION PARTS NO. CHAN.9~I12 5 z i€ 1 2 o
P2 CHANNEL Assy LINE b 0 |
(RED) A 5 c R33 | R34 | R35 | R36 | R37 | R38 | R39 | RAO | Ra1 U3 o7 c18 cio ce0 | caz | c¢s0 cai 4 3 i
E oo . [ e [ 86 | e [ 6 o [ | o7 ] e ] [ oo | Lgs " TFurowe 1] Ehe——
<_s_] 2 A MIC INST (RMX) { NOT MOUNTED ) <10k 4 i
5 3 5 R80L | (o3 s O_::I
. - < mic PHONO (RX) | on | a7k | 47x| a7k [s60k | 1k |100k| 1k | 10k | nomeoaipp | 00918 | 0004 | po/asy | tosiey | 22/25v | 820 100k T 7 10/16v 9
3 AUX A MUTE
2 2 D H S6- 1
i = MIC LINE {RMX) j\ 6 ?,.0
RO |
I
: S SR AT | 22k | 22k| (noT mounTED) 100k| 1k | 10k | NJM20410D ( NOT MOUNTED ) 10716V | 22/25v | 82p % % 7 -
8 ‘O/VC’—I ZRI0
10 F 2TR A_(R) SR0
e o mic LINE R L I ] N o—
12 G 2TR B (R)
3R
AUX B MUTE] | 23
10
G
I j " |
(RED) H |
12
. Tl ove l I o/zr—
s Leso  Less ool Less I csa ool
¢ . T éwesv T (ceramicy T 4w2sv T (Ceramic) H S (A) PC il
F ©® —» (T - 3 | sw B-2
3 -
ZE OV (D) { I_ cel 0.01
C T tev )¢ T (CERAMIC)
' - RS9 2 ROl 2 RO2 2
560 = 560 & 560
INPUT AMPL. (A/B/C/D/E/F/G) PCB - I37 H
— - - i, N _ - - - - B} OO0 Od_._Oda_
; \
- CONNECTION // // //
CHANNEL ®@ @ ® ® @ CHANNEL
i IN/OUTPUT (A) PCB P4 of CH. | | IN/OUTPUT (A) PCB P2 of CH.1 | IN/OUTPUT (A) PCB P3 of CH.| | MOTHER (B) PCB P30 | INPUT AMPL. PCB P2 of CH.2 | INPUT AMPL. PCB P3 of CH.2_| SW (B) PCB P5 of CH.2 | MOTHER (B) PCB P1__| INPUT AMPL. PCB Pl of COH.2 i [EQBYPASS| [AUX AMUTE| [AUX B WUTE |
2 IN/OUTPUT {A) PCB P4 of CH. 2 INOUTPUT {A) PCB P2 of CH.2 IN/QUTPUT (A) PCB P3 of CH.2 MOTHER (B) PCB P32 INPUT AMPL. PCB P2 of CH. 3 INPUT AMPL. PCB P3 of CH. 3 SW (B} PCB P5 of CH. 3 MOTHER (B) PCB P2 INPUT AMPL., PCB Pi of CH. 3 2 LED2 LEDS LEDS
3 INJOUTPUT (A) PCB P4 of CH. 3 IN/OUTPUT (A) PCB P2 of CH.3 IN/OUTPUT (A) PCB P3 of CH. 3 INPUT AMPL, PCB P2 of CH. 4 INPUT AMPL. PCB P3 of CH. 4 SW (B) PCB P5 of CH. 4 MOTHER (B) PCB P3 INPUT AMPL. PCB P! of CH. 4 3 PR34328 PR34325 PR34325
4 IN/QUTPUT (A) PCB P4 of CH. 4 IN/OUTPUT (A) PCB P2 of CH. 4 IN/OUTPUT (A} PCB P3 of CH. 4 MOTHER (B) PCB P13 MOTHER (A) PCB P MOTHER {A) PCB P2 MOTHER {B) PCB P4 MOTHER (8) PCB P14 4
) INJOUTPUT (A) PCB P4 of CH.5 IN/OUTPUT (A} PCB P2 of CH. 5 IN/OUTPUT (A) PCB P3 of CH. S5 INPUT AMPL. PCB P2 of CH. 6 INPUT AMPL., PCB P3 of CH. 6 SW (B) PCB P5 of CH.6 MOTHER (8} PCB P5 INPUT AMPL. PCB Pl of CH. 6 5
6 IN/OUTPUT (A) PCB P4 of CH. 6 IN/OUTPUT (A) PCB P2 of CH.6 IN/OUTPUT (A) PCB P3 of CH. 6 INPUT AMPL, PCB P2 of CH. 7 INPUT AMPL., PCB P3 of CH. 7 SW (B) PCB P5 of CH.7 MOTHER (B) PCB P& INPUT AMPL, PCB Pl of CH. 7 6
7 IN/OUTPUT (A} PCB P4 of CH. 7 IN/OUTPUT (A) PCB P2 of CH, 7 IN/OUTPUT (A) PCB P3 of CH, 7 INPUT AMPL. PCB P2 of CH. 8 | INPUT AMPL., PCB P3 of CH. 8 SW (B) PCB P5 of CH.8 MOTHER (B) PCB P7 INPUT AMPL. PCB Pl of CH. 8 7
8 IN/OUTPUT (A} PCB P4 of CH. 8 IN/OUTPUT (A) PCB P2 of CH. 8 IN/QUTPUT (A) PCB P3 of CH. 8 MOTHER (B) PCB PIS MOTHER (A) PCB P3 MOTHER (A) PCB_P4 MOTHER (B) PCB P8 | MOTHER (B} PCB PI6 8
9 IN/OUTPUT (A) PCB P4 of CH.9 INJOUTPUT (A) PCB P2 of CH. 9 IN/OUTPUT (A) PCB P3 of CH. 9 INPUT AMPL. PCB P2 of CH.IO INPUT AMPL, PCB P3 of CH.I0 SW (B) PCB PS of CH.IO MOTHER (B) PCB P9 INPUT AMPL. PCB Pl of CH.I0 9
10 IN/OUTPUT (A) PCB P4 of CH.IO IN/OUTPUT (A} PCB P2 of CH.IO IN/OUTPUT (A) PCB P3 of CH.IO INPUT AMPL. PCB P2 of CH.ll INPUT AMPL. PCB P3 of CH.11 SW (B) PCB P5 of CH.i1 MOTHER (B) PCB PIO INPUT AMPL. PCB Pi of CH.i! 10
1 IN/OUTPUT (A} PCB P4 of CH.it INJOUTPUT (A} PCB P2 of CH.I IN/OUTPUT (A) PCB P3 of CH.!I INPUT AMPL. PCB P2 of CH.I2 INPUT AMPL.. PCB P3 of CH.I2 SW (B) PCB PS5 of CH.i2 MOTHER (B) PCB Pii INPUT AMPL., PCB Pi of CH.i2 [
i2 INJOUTPUT (A} PCB P4 of CH.I2 IN/OUTPUT (A} PCB P2 of CH.I2 IN/OUTPUT (A) PCB P3 of CH.I2 MOTHER (B) PCB P17 MOTHER (A) PCB P5 MOTHER (A} PCB P8 MOTHER (B) PCB Pi2 MOTHER (B) PCB PI8 12
r

157 158

169




4-12. Wiring Diagram -1
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4-13. Wiring Diagram -2
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3-8. MONITOR AMPL. B PCB Ass'y MONITOR AMPL. B PCB Ass'y

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
5200086900 PCB Ass'y R85, R86 5181502000 6.8k C71~C74 5260162550 Elec. 10uF 16V
5210086900 PCB R87~R90 5181482000 1kQ C75~C78 5054758000 Dip Mica 82pF
R91, R92 5181522000 47kQ C79~C82 5260163452 Dip Mica 22pF 25V
i R93, R94 5181530000 100kQ C83 5260160750 Elec. 1uF 16V
IC’'S R95, R96 5181434000 1002 c84 5260161150 Elec. 2.2uF 50V
U1~U4 5220407000 TLO72CP i
U5, U6 5220414400 NJM4556D ’ R97, R98 5181482000 1k2 C85, C86 5260160750 Elec. 1uF 50V
U7~U11 5220416600 NJM2041DD R99, R100 5181410000 10 c87 5260165252 Elec. 47uF 25V
u12 5220407000 TLO72CP R101, R102 5181524000 56kQ C88, C89 5054204000 Ceramic 0.01uF B0V
u13,U14 6048649000 NJM386D R103, R104 5181514000 22k C90~C99 5260165252 Elec. 47uF 25V
u1s 5220416600 NJM2041DD R105~R108 5181518000 33kR C100~C107 5054204000 Ceramic 0.01uF 50V
u16,U17 5220407000 TLO72CP c108 5260165052  Elec. A7uF 10V
R109~R114 5181540000 270kQ
U18,uU19 5220416600 NJM2041DD R115~R118 5181530000 100k
u20 5220020000 TC4049BP R119~R122 5181506000 10k CONNECTOR PLUGS
R123~R126 5181510000 15k2 P1 5122132000 8P
R127~R130 5181522000 47kQ2 P2, P3 5122126000 2P
TRANSISTORS P4 5122136000 12P
Q1~04 5230775000 2SB-2878B R131~R134 5181458000 1000 P5 5122132000 8P
Q5,06 5145150000 2SA-1015GR R135~R138 5181526000 68k P6, P7 5122126000 2P
Q7~Q20 5232007000 2SK-304 (EF) R139~R148 5181530000 100k&2
Q21~Q23 5145151000 2SC-1815GR R149~R151 5181506000 10kQ2 P8, P9 5122128000 4P
ol b R152 5180066000 2200 (1/2wW) P10 5122130000 6P
AN AN P11 5122128000 4P
ml’ r’n%}}“‘ DIODES R153 5183582000 15042 Nonflammable P12 5122130000 6P
s D1~D14 5143118000 1S2473HJ R154, R155 5181522000  47kQ P13 5122127000 3P
D15 5042281000 WZ120, Zener R156, R1567 5181514000 22k
P14 5122130000 6P
P15 5122128000 4P
CARBON RESISTORS CAPACITORS P16 5122130000 6P
All resistors are rated +=5% tolerance at 1/4W. C1~Ca 5054382000 Dip Mica 22pF P17 5122128000 4P
R1~R4 5181514000 22k C5~C8 5260163452 Elec. 22uF 25V P18 5122127000 3P
R5~R8 5181538000 220kQ . C9~C12 5260162550 Elec. 10uF 16V P19 5122129000 5P
R9~R12 5181514000 22kQ C13~Ci16 5054740000 Dip Mica 10pF
R13~R16 5181522000 47kQ C17~C20 5260163452 Elec. 22uF 25V
R17~R24 5181532000 120kQ
) C21~C24 5054758000 Dip Mica 82pF
R25~R28 5181522000 47kQ C25~C28 5260163452 Elec. 22uF 25V
R29~R32 5181506000 10kQ C29,C30 5054382000 Dip Mica 22pF
R33~R36 5181510000 15kQ C31,C32 5260163452 Elec. 22uF 25V
R37~R44 5181522000 47kQ C33,C34 5260162550 Elec. 10uF 16V
R45~R48 5181458000 100k
C35,C36 5260163452 Elec. 22uF 25V
R49, R50 5181522000 47kQ C37,C38 5054382000 Dip Mica 22pF
5 @| R51, R52 5181506000 10kQ C39, C40 5260163452 Elec. 22uF 25V
- R563, R64 5181522000 47kQ C41,C42 5054382000 Dip Mica 22pF
R55, R56 5181514000 22k C43,C44 5260163452 Elec. 22uF 25V
R57, R58 5181538000 220k
C45,C46 5054382000 Dip Mica 22pF
R59, R64 5181514000 22kQ C47,C48 5260163352 Elec. 22uF 16V
R65, R66 5181522000 47kQ C49~C52 5260162550 Elec. 10uF 16V
R67, R68 5181530000 100k Cb3,Cbh4 5054738500 Myler 0.047uF
R69, R70 5181522000 47kQ C55, C56 5173079000 Elec. 1000uF 6.3V
R71,R72 5181538000 220kQ
C57 5173080000 Elec. 1000uF 10V
R73,R74 5181514000 22kQ Cc58 5054204000 Ceramic 0.01uF 50V
R75~R78 5181522000 47k C61,C62 5260163452 Elec. 22uF 25V
R79, R80 5181526000 68k C63~C66 5260162550 Elec. 10uF 16V
R81, R82 5181522000 47k C67~C70 5260163452 Elec. 22uF 2BV
R83, R84 5181538000 220k
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3-8. MONITOR AMPL. B PCB Ass'y MONITOR AMPL. B PCB Ass'y

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
5200086900 PCB Ass'y R85, R86 5181502000 6.8k C71~C74 5260162550 Elec. 10uF 16V
5210086900 PCB R87~R90 5181482000 1kQ C75~C78 5054758000 Dip Mica 82pF
R91, R92 5181522000 47kQ C79~C82 5260163452 Dip Mica 22pF 25V
i R93, R94 5181530000 100kQ C83 5260160750 Elec. 1uF 16V
IC’'S R95, R96 5181434000 1002 c84 5260161150 Elec. 2.2uF 50V
U1~U4 5220407000 TLO72CP i
U5, U6 5220414400 NJM4556D ’ R97, R98 5181482000 1k2 C85, C86 5260160750 Elec. 1uF 50V
U7~U11 5220416600 NJM2041DD R99, R100 5181410000 10 c87 5260165252 Elec. 47uF 25V
u12 5220407000 TLO72CP R101, R102 5181524000 56kQ C88, C89 5054204000 Ceramic 0.01uF B0V
u13,U14 6048649000 NJM386D R103, R104 5181514000 22k C90~C99 5260165252 Elec. 47uF 25V
u1s 5220416600 NJM2041DD R105~R108 5181518000 33kR C100~C107 5054204000 Ceramic 0.01uF 50V
u16,U17 5220407000 TLO72CP c108 5260165052  Elec. A7uF 10V
R109~R114 5181540000 270kQ
U18,uU19 5220416600 NJM2041DD R115~R118 5181530000 100k
u20 5220020000 TC4049BP R119~R122 5181506000 10k CONNECTOR PLUGS
R123~R126 5181510000 15k2 P1 5122132000 8P
R127~R130 5181522000 47kQ2 P2, P3 5122126000 2P
TRANSISTORS P4 5122136000 12P
Q1~04 5230775000 2SB-2878B R131~R134 5181458000 1000 P5 5122132000 8P
Q5,06 5145150000 2SA-1015GR R135~R138 5181526000 68k P6, P7 5122126000 2P
Q7~Q20 5232007000 2SK-304 (EF) R139~R148 5181530000 100k&2
Q21~Q23 5145151000 2SC-1815GR R149~R151 5181506000 10kQ2 P8, P9 5122128000 4P
ol b R152 5180066000 2200 (1/2wW) P10 5122130000 6P
AN AN P11 5122128000 4P
ml’ r’n%}}“‘ DIODES R153 5183582000 15042 Nonflammable P12 5122130000 6P
s D1~D14 5143118000 1S2473HJ R154, R155 5181522000  47kQ P13 5122127000 3P
D15 5042281000 WZ120, Zener R156, R1567 5181514000 22k
P14 5122130000 6P
P15 5122128000 4P
CARBON RESISTORS CAPACITORS P16 5122130000 6P
All resistors are rated +=5% tolerance at 1/4W. C1~Ca 5054382000 Dip Mica 22pF P17 5122128000 4P
R1~R4 5181514000 22k C5~C8 5260163452 Elec. 22uF 25V P18 5122127000 3P
R5~R8 5181538000 220kQ . C9~C12 5260162550 Elec. 10uF 16V P19 5122129000 5P
R9~R12 5181514000 22kQ C13~Ci16 5054740000 Dip Mica 10pF
R13~R16 5181522000 47kQ C17~C20 5260163452 Elec. 22uF 25V
R17~R24 5181532000 120kQ
) C21~C24 5054758000 Dip Mica 82pF
R25~R28 5181522000 47kQ C25~C28 5260163452 Elec. 22uF 25V
R29~R32 5181506000 10kQ C29,C30 5054382000 Dip Mica 22pF
R33~R36 5181510000 15kQ C31,C32 5260163452 Elec. 22uF 25V
R37~R44 5181522000 47kQ C33,C34 5260162550 Elec. 10uF 16V
R45~R48 5181458000 100k
C35,C36 5260163452 Elec. 22uF 25V
R49, R50 5181522000 47kQ C37,C38 5054382000 Dip Mica 22pF
5 @| R51, R52 5181506000 10kQ C39, C40 5260163452 Elec. 22uF 25V
- R563, R64 5181522000 47kQ C41,C42 5054382000 Dip Mica 22pF
R55, R56 5181514000 22k C43,C44 5260163452 Elec. 22uF 25V
R57, R58 5181538000 220k
C45,C46 5054382000 Dip Mica 22pF
R59, R64 5181514000 22kQ C47,C48 5260163352 Elec. 22uF 16V
R65, R66 5181522000 47kQ C49~C52 5260162550 Elec. 10uF 16V
R67, R68 5181530000 100k Cb3,Cbh4 5054738500 Myler 0.047uF
R69, R70 5181522000 47kQ C55, C56 5173079000 Elec. 1000uF 6.3V
R71,R72 5181538000 220kQ
C57 5173080000 Elec. 1000uF 10V
R73,R74 5181514000 22kQ Cc58 5054204000 Ceramic 0.01uF 50V
R75~R78 5181522000 47k C61,C62 5260163452 Elec. 22uF 25V
R79, R80 5181526000 68k C63~C66 5260162550 Elec. 10uF 16V
R81, R82 5181522000 47k C67~C70 5260163452 Elec. 22uF 2BV
R83, R84 5181538000 220k
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INPUT AMPL. A through G Ass’y (Included SW A PCB and SW B PCB.)

R1
R2
R3
R4
R5, R6

R7
R8, R9
R10
R11
R12

R13
R14,R15
R16,R17
R18
R19

R20
R21
R22
R23
R24

R25
R26
R27
R28, R29
R30

REF. NO. PARTS NO. DESCRIPTION
5200086201 PCBA Ass’y (Chan. 1, 2)
5200086211 PCB B Ass'’y (Chan. 3)
5200086221 PCBC Ass’y (Chan. 4)
5200086231 PCBD Ass'y (Chan. 5, 6, 7)
5200086241 PCBE Ass'y (Chan. 8)
5200086251 PCBF Ass'y(Chan. 9,10, 11)
5200086261 PCBG Ass’y (Chan. 12)
5200086201 PCB

IC'S

u1 5220407000 TLO72CP

U2 5220414400 NJM4556D

us 5220416600 NJM2041DD

U4 5220417000 LM393P

Us, U6 5220407000 TLO73CP

u7 5220414400 NJM4556D

ug, u10 5220414400 NJM4656D

TRANSISTORS
Q1,Q2 5145119000 2SC-1844F
Q3,04 5145161000 2SC-1815GR
DIODES
D1 ~ D4 5143118000 1S24T3HJ

CARBON RESISTORS

5181482000
5181454000
5181482000
5181491000
5181506000

5241152200
5241149800
5181458000
5181448000
5181546000

5241152200
5241150600
5181530000
5181500000
5241148600

5181486000
5241148600
5181522000
5181498000
5181482000

5181506000
5181522000
5181522000
5181462000
5181530000

All resistors are rated 5% tolerance, 1/4W
and of carbon type unless otherwise noted.

1kQ2
6802
1kQ
2.4kQ
10k

47k 1% Metal Film
4.7k2 1% Metal Film
10002

3902
470kQ

47k2 1% Metal Film
10kQ2 1% Metal Film
100k
5.6kQ
1.5kQ2 1% Metal Film

1.6kQ2
1.6k2 1% Metal Film
47k
4.7k
1kQ2

10kQ2
47k2
47k
1500
100k

REF. NO. PARTS NO. DESCRIPTION
R31 5181506000 10kQ2
R32 5181510000 15k
R33 51815614000 22k
R34 5181522000 47kQ
R34 5181490000 2.2k
R35 5181498000 4.7k
R36 5181522000 47kQ
R37 5181548000 560k
R38 5181482000 1kQ2
R39 5181530000 100k
R40 5181482000 1kQ
R41 5181506000 10kQ2
R42 5181522000 100kQ2
R43 5181458000 10002
R44 51815630000 100k
R45 5181515000 24kQ
R46 5181516000 27k
R47 5181530000 100k
R48 5181458000 10002
R49 5181516000 27k
R50 5181522000 47kQ2
R51 5181456000 5600
R52 51815638000 220k
R53, R54 5181506000 10kQ
R55, R56 5181499000 5.1k
R57, R58 5181506000 10kQ
R59, R60 5181507000 11kQ2
R61, R62 5181506000 10k
R63, R64 5181513000 20kQ
R65~ R67 5181506000 10kQ
R68 5181510000 15k
R69 5181522000 47k
R70 5181458000 1002
R71~R78 5181514000 22k2
R79, R80 5181530000 100k
R81, R82 5181506000 10kQ2
R83, R84 5181510000 15k
R85 ~ R88 5181514000 22kQ
R89 ~ R93 5181476000 56002
R94 ~R97 5181530000 100k
R98, R99 5181514000 22kQ
R100 5181530000 100k
R101,R102 A 5183566000 3392 Nonflammable
R103, R104 5181434000 10Q
R105 5181522000 47k
R106 5181522000 47k
R107, R108 5181458000 1002
R109~R111 5181522000 47k

REF. NO. PARTS NO. DESCRIPTION
CAPACITORS
C1,C2 5260163652 Elec. 22uF 50V
C3,C4 5054744000 Dip Mica 100pF
Ccs 5170006000 Dip Mica 68pF
[¢3) 5054878500 Mylar 0.001uF
Cc7 5260072700 Bipolar 470uF 16V
Cc9 5170006000 Dip Mica 68pF
c10,C11 5260165252 Elec. 47uF 25V
C12,C13 5260163452 Elec. 22uF 25V
Cc14 5260162550 Elec. 10uF 16V
C15 5260165152 Elec. 47uF 16V
c17 5054896500 Mylar 0.0015uF 5%
C18 5054891500 Mylar 0.0047uF 5%
c19 5260163352 Elec. 22uF 18V
C20 5260162550 Elec. 10uF 16V
C21,C22 5260163452 Elec. 22uF 25V
C24 5260160750 Elec. 1uF 5OV
C25 5260162550 Elec. 10uF 16V
C26 5054479500 Mylar 0.051uF 5%
c27 5054897500 Mylar 0.018uF 5%
Cc28 5054891500 Mylar 0.047uF 5%
c29 5054888500 Mylar 0.0018uF 5%
C30 5172827000 Polyst. 910pF
C31 5172816000 Polyst. 330pF
C33,C34 5260162550 Elec. 10uF 16V
C35 5260163452 Elec. 22uF 25V
€36, C37 5260162550 Elec. 10uF 16V
€38, C39 5260163452 Elec. 22uF 25V
C40~C43 5260162550 Elec. 10uF 16V
C44,C45 5260163452 Elec. 22uF 28V
C46, C47 5260166052 Elec. 100uF 16V
C48~C53 5054758000 Dip Mica 82pF
Cb54, C55 50564204000 Ceramic 0.01uF 50OV
C56~C58 5054758000 Dip Mica 47pF
€59, C60 5260165252 Elec. 47uF 25V
C61 50564204000 Ceramic 0.01uF 50V
VARIABLE RESISTORS

VR1 5282706700 5k (RD) + 10k (A)
VR2 ~ VR4 5283504402 10k (BP) + 100k$2

(30C)x 2
VRS 5284006400 Slide 10k2(C)
VR6, VR7 5283504200 10k (A)+B5kR(A, C)
VR8 5282408600 5kQ2 (A, C)
VR9 5280001102 Semi-fixed 20k (B)

SWITCHES

$1,82 5132037000 Lever, SLR522
S3~S6 5132036000 Lever, SLR523
S6 5300029400 Push, SUJ30
S7 5300029800 Push, SUJ50
S8 5300029700 Push, SUJE0

MOTHER B PCB Ass'y
REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
CONNECTOR PLUGS 5200088100 PCB Ass'y
P1 5122151000 8P 5210088100 PCB
P2 5122150000 7P (RED)
P3 5122151000 8P ic's
P4, P5 5122155000 12P
b 5129149000 6P u1,U2 5220416600 NJM2041DD
MISCELLANEOUS _ CARBON RESISTORS
All resistors are rated +5% tolerance at 1/4W.
5210086300 PCB-211, SW (A)
5210086400 PCB-212, SW (B) R1 ~ R4 5181514000  22k2
5122373000 Connector Socket, 2P RS 5181530000 100k2
LED1~LED6 5225006900 LED, PR3432S R6 5181484000  1.2k2
R7 5181506000  10kQ
R8 5181482000  1kQ
R9 5181526000 68k
R10 5181482000  1k2
R11 5181506000 10k
R12 5181530000 100k
R13 5181484000  1.2kQ
R14 5181506000  10kQ
R15 5181482000  1kQ
R16 5181526000 68k
R17 5181482000 1k
R18 5181506000 10k
R19, R20 5183566000  33kQ
Components Mounted Chart O Mounted
—: Not Mounted
PCB Ass'y A B C D E F G
CHANNEL 1,2 3 4 5,6,7 8 9,10, 11 12
U3 - O ] (@] (0] @] 0]
R33 - - - [e] (@) O (@]
R34 - 47k 47k 2.2k 2.2k 2.2k 2.2k
R35 - o) (o] - - - -
R36 - o] @] - - - -
R37 - (0] o] - - - -
R38 - O e} - - - -
R39 - (0] [e] O (@] O o
REF. NO. R40 - 0] [e] O o] (0] O
R41 - (o) O O o] (@] [e]
Cc16 - [e) e} - - - _
c17 - [e] O - - - -
c18 - o) O - - - -
C19 - [e] 0] - - - -
C20 - @] (@] @] @] (@] O
C22 - [e] 0] (@] (0] O o
C50 - (@] O (@] O @] @]
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REF. NO. PARTS NO. DESCRIPTION
CAPACITORS

c2 50547568000 Dip Mica 82pF

Cc3 5260163352 Elec. 22uF 16V

C5 5054758000 Dip Mica 82pF

c6 5260163352 Elec. 22uF 16V

c8 5054758000 Dip Mica 82pF

Cc9 5260163352 Elec. 22uF 16V

c1 5054758000 Dip Mica 82pF

c12 5260163352 Elec. 22uF 16V

C13,C14 5260166252 Elec. 47uF 258V

C15,C16 5054204000 Ceramic 0.01uF 50V

CONNECTOR PLUGS

P1 ~ P12 5122126000 2P

P13 5122304000 7P (RED)

P14 5122189000 8P (BLK)

P15 5122304000 7P (RED)

P16 5122189000 8P (BLK)

P17 5122304000 7P (RED)

P18, P19 5122189000 8P (BLK)

P20 5122132000 8P

P21 5122183000 12P (BLK)

P22 5122309000 12P (RED)

P23 5122128000 4P

P24 5122131000 7P (BLK)

P25 5122130000 6P

P26, P27 5122189000 8P (BLK)

P28 5122304000 7P (RED)

P29 5122302000 5P (RED)
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3-6. INPUT AMPL. A through G Ass'y
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“\ 3-5. BUSS AMPL. PCB Assy BUSS AMPL. PCB Ass'y
. REF.NO.  PARTSNO. DESCRIPTION
5200086600 PCB Ass’y
] 5210086600 PCB
Ic's
UT01,U201 5220414400 NJMA4556D
U301,U401 5220414400
USO1,UB01 5220414400
U701,U801 5220414400
U102,U202 5220414400 NJMAB56D
U302,U402 5220414400
o US02,U602 5220414400
e U702,U802 5220414400
S 2
— 5 9 TRANSISTORS
x a
B Bl s 2 a1,Q2 5145150000 2SA-1015GR
Sl @ S Q101,0201 5230775000 2SC-28788
21 )t 2 2 0301,0401 5230775000
phusdiie 3 Q501,0601 5230775000
& O Q701,0801 5230775000
-
g A CARBON RESISTORS
[ 2 All resistors are rated +5% tolerance at 1/4W.
_ R1~R4 5181522000 47k
A5 RS, R 5181506000 10k
. RI01,R201 5181514000 22k
: ), heooss R301,R401 5181514000 22k
) R601,RE01 518151
oo 81514000 22k@
, | RBOS| |
sooh " VR e R701,R801 5181514000 22k
T o g S=abl @ R102,R202 5181514000 22k
& T 1 1] & _,‘% R302,R402 5181514000 22k
== 1 R502,R602 5181514000 22k@
R R702,R802 5181514000 22k@
—~ R103,R203 5181514000 22k
R303,R403 5181514000 22k
R603,R603 5181514000 22k
R703,R803 5181514000 22k
R104,R204 5181514000 22k
R304,R404 5181514000 22k
R504,R604 5181514000 22k
R704,R804 5181514000 22k
R105,R205 5181514000 22k
R305,R405 5181514000 22k
R505,R605 5181514000 22k
R705,R805 5181514000 22k
R106,R206 5181522000 47kQ
R306,R406 5181522000 47kQ
R506,R606 5181522000 47kQ
R706,RB06 5181522000 47k
. R107,R207 5181458000 1002
S R307,R407 6181458000 1002
" R507,R607 5181458000 10082
Py R707,RB07 5181458000 1000

111

112

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
R108, R208 5181482000 1kQ CAPACITORS
R308 R408 5181482000  1k2 C1~C6 5260165252 Elec. 47uF 25V
R508 RGOS 5181482000 1k C7~C22 5054204000 Ceramic 0.014F 50V
R708, R808 5181482000  1ka €101, C201 5260163452 Elec. 204F 25V
R109, R209 5181530000 100k €301, C401 5260163452 Elec. 224F 25V
€501, C601 5260163452 Elec. 204F 25V
R309,R409 5181530000 100k
R509,R609 5181530000 100k2 €701, C801 5260163452 Elec. 204F 25V
R709, R809 5181530000 100k €102,C202 5260162550 Elec. 104F 16V
R110,R210 5181506000 10k €302,C402 5260162550 Elec. 104F 16V
R310, R410 5181506000 10k €502, C602 5260162550 Elec. 10uF 16V
C702,C802 5260162550 Elec. 10uF 16V
R510,R610 5181506000 10k
R710,R810 5181506000 10k €103,C203 5260162550 Elec. 10uF 16V
R111,R211 5181510000 15k C303,C403 5260162550 Elec. 104F 16V
R311,Ra11 5181510000  15kQ C503,C603 5260162550 Elec. 10uF 16V
R511, R611 5181510000 16k €703, C803 5260162550 Elec. 104F 16V
C104,C204 5260163452 Elec. 204F 25V
R711,R811 5181510000 15k
R112,R212 5181530000 100k C304,C404 5260163452 Elec. 204F 25V
R312,R412 5181530000 100k C504,C604 5260163452 Elec. 224F 25V
R512, R612 5181530000  100kQ C704,C804 5260163452 Elec. 224F 25V
R712,R812 5181530000 100k2 C105,C205 5054758000 Dip Mica 82pF
C305,C405 5054758000 Dip Mica 82pF
R113,R213 5181506000  10k®
R313,R413 5181506000  10k2 C505,C605 5054758000 Dip Mica 82pF
R513, R613 5181506000  10k2 C705,C805 5054758000 Dip Mica 82pF
R713,R813 5181506000  10k2 C106,C206 5054742000 Dip Mica 47pF
R114,R214 5181510000  15k2 C306,C406 5054742000 Dip Mica 47pF
C506,C606 5054742000 Dip Mica 47pF
R314,R414 5181510000  15kQ
R614,R614 5181510000 15k C706,C806 5054742000 Dip Mica 47pF
R714,R814 5181510000 15k C107,C207 5054758000 Dip Mica 82pF
R115,R216 5181522000  47kQ €307,C407 5054758000 Dip Mica 82pF
R315, R415 5181522000  47k2 €507, C607 5054758000 Dip Mica 82pF
€707,C807 5054758000 Dip Mica 82pF
R515,R615 5181522000 47k
R715,R815 5181522000 47k C108,C208 5054758000 Dip Mica 82pF
R116,R216 5181458000  100Q C308,C408 5054758000 Dip Mica 82pF
R316,R416 5181458000  100Q C508,C608 5054758000 Dip Mica 82pF
R616,RE16 5181458000 1002 C708,C808 5054758000 Dip Mica 82pF
C109,C209 5260163452 Elec. 224F 25V
R716,R816 5181458000 1000
R117,R217 5181522000  47kQ2 €309, C409 5260163452 Elec. 224F 25V
R317,R417 5181522000  47k2 C509,C609 5260163452 Elec. 224F 25V
Ro17,RE17 5181522000  47k2 C709,C809 5260163452 Elec. 224F 25V
R717,R817 5181522000 47k
1 R118,R218 5181458000  100Q CONNECTOR PLUGS
R318,R418 5181458000 1009 b1 PO 5122132000 8P
R518,R618 5181458000 1000 P10 P11 5129126000 2P
R718,R818 5181458000 1009 p1o 5122127000 3P
P13 5122126000 2P
P14 5122127000 3P
P15, P16 5122155000 12P
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4-7. Mother (B) PCB

1 2 “ 3 4 5 6 7 8 9 10 ' 11

IN/OUTPUT (B)
PCB -143

(B Ass’y)

To P2 of MONITOR AMPL. (A) PCB -0l
(CHAN. 4,8)

To P2 of MONITOR AMPL, (A) PCB - |0!
(CHAN. 3,7)

To P4 of
' SW (E) PCB

To P2 of MONITOR AMPL. (A) PCB - 101
(CHAN. 2, 8)

L

To P2 of MONITOR AMPL. (A) PCB - 101
(CHAN. I, 5)
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4-8. Monitor Ampl. (A) PCB
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4-9. Buss Ampl. PCB
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4-10. Monitor Ampl. (B) PCB
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4-12. Wiring Diagram -1
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4-13. Wiring Diagram -2
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