Model 610

The Discriminate Audio Processor

Instruction Manual
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DORROUGH DISCRIMINATE AUDIO PROCESSOR MODEL 610-AM MONO

INSTALLATION PROCEDURES - SHORT FORM

1.

Install DAP 610-AM directly at the transmitter.

No other l1imiter should be installed before or after this unit.
It will modify the effects of this unit.

On the rear, the first terminal block is marked Input 1 and
Input 2. Use either one. The second terminal block is marked
Qutput and Ext Meter. Caution, the Qutput is differential

and should never be shorted.

The input of the DAP is 20K bridging. Should program channel
require termination, a resistor of appropriate value should
be placed across the inputs.

The DAP is shipped to operate from -4dB to +16dB. Should
more gain be needed, slide back the metal top and adjust
Input Circuit (on left side of Mother Board and the switch
farthest to the left) from the "0" position to the -20
position (switch backward for -20).

This unit has been set at the factory and is ready to operate.
If some of the adjustments are experimented with, refer to the
Certificate of Inspection and reset.

With +4dB programming, the three small meter channels should
indicate at about half scale. Use the Line Output control on

the front panel to adjust transmitter modulation to 100%. Then
calibrate the Relative Loudness to Peak Modulation meter using
the Meter Level Control on the front panel to correspond to 100%.
You may connect your Modulation Monitor directly to the Loudness
meter via the rear terminal block on the DAP.

Refer to the Instruction Manual for an expanded explaination of
installation procedures.

Dorrough Electronics
5221 Collier Place

Woodland Hills, Ca. 91364 Tel: 818-999-1132
: FAY . R1R_00Q_16n7




DORROUGH DISCRIMINATE AUDIO PROCESSOR MODEL # 610-FM

PREPARATION: The DAP-610 ié shipped with the controls set at normal

operating position. Connect audio line to input # 1
as per diagram. Also connect output of 610's to the
Stereo Generator, and the composite output of the

Generator to the Exciter.

With audio supplied to input #1 on both DAP's, adjust Master Input
level until an occasional red LED lights in the Low, Mid, or High
Gain Reduction meters.

Adjust.Limiter Drive until Peak Threshold LED flickers on and off.

Adjust Line Output level approximately 4 open until completing
Generator setup procedure.

See note below, then continue with Generator setup instructions.

NOTE: Compressor Inputs should be left as is.

50

Any change in EQ settings necessitates a re-adjustment of
the Limiter Drive.

Adjust Meter Level as required.



DORROUGH STEREO GENERATOR MODEL # 80-B

"DYNAMIC" SET-UP INSTRUCTIONS

MATERITAL NEEDED: FM-Stereo receiver equipped with a stereo/mono switch.

3.
4.

5.
6.
7.

With generator installed and operating at an input level* that
just begins to flicker the normal clip light, tune in station
signal on FM receiver.

Set generator Mode Switch to the L-R position, and the FM receiver
to mono.

Adjust generator balance for the best null.

Set FM receiver to stereo and adjust receiver balance to the right
channel only.

Set generator Mode Switch to Left only position.

Adjust pilot phase and comp for best null.

For the finest adjustment possible, repeat steps 1 through 6.

*Note: Optimum generator input setting is when input pots are slightly

more than 4 open. With the generator inputs set this way,
desired clipping action is achieved by adjusting the Tline

output pots of the DAP-610s.
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DORROUGH DISCRIMINATE AUDIOQO PROCESSOR MODEL 610-AM MONO

INSTALLATION PROCEDURES - SHORT FORM

Install DAP 610-AM directly at the transmitter.

No other Timiter should be installed before or after this unit.
It will modify the effects of this unit.

On the rear, the first terminal block is marked Input 1 and
Input 2. Use either one. The second terminal block is marked
Qutput and Ext Meter. Caution, the Output is differential

and should never be shorted.

The input of the DAP is 20K bridging. Should program channel
require termination, a resistor of appropriate value should
be placed across the inputs. ‘

The DAP is shipped to operate from -4dB to +16dB. Should
more gain be needed, slide back the metal top and adjust
Input Circuit (on left side of Mother Board and the switch
farthest to the left) from the "0" position to the -20
position (switch backward for -20).

This unit has been set at the factory and is ready to operate.
If some of the adjustments are experimented with, refer to the
Certificate of Inspection and reset.

With +4dB programming, the three small meter channels should
indicate at about half scale. Use the Line Output control on
the front panel to adjust transmitter modulation to 100%. Then
calibrate the Relative Loudness to Peak Modulation meter using
the Meter Level Control on the front panel to correspond to 100%.
You may connect your Modulation Monitor directly to the Loudness
meter via the rear terminal block on the DAP.

Refer to the Instruction Manual for an expanded explaination of
installation procedures.

Dorrough Electronics
5221 Collier Place
Woodland Hills, Ca. 91364 Tel: 818-999-1132

FAYX: R192_000_16n7




THE FOLLOWING CERTIFICATE OF INSPECTION IS ALSO A TROUBLE

SHOOTING GUIDE AS ANY PROBLEM CAN BE DEFINED TO A SPECIFIC

SECTION OF THE DISCRIMINATE AUDIO PROCESSOR MODEL 610.

For immediate technical attention from the factory, please call

or FAX Dorrough Electronics.

Telephone: 818-999-1132
FAX: 818-998-1507

DORROUGH ELECTRONICS, 5221 Collier Place, Woodland Hills, Ca. 91364 USA
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DORROUGH ELECTRONICS

CERTIFICATE OF INSPECTION

Discriminate Audio Processor Model 510

Tools: Oscilloscope and Audio Generator

1

MOTHER BCARD: Check DC voltages on each regulator located on
boarc for correct reading of +15v, -15v, Sv, and 3v respectively.

INPUT CIRCUIT (Located on front left side of Mother Board): Audio signal
must be seen on pin 20 of J2. Ul2 and Ul3 should be checked first if
no signal appears.

LOW, MID, AND HIGH DIGITAL COMPRESSORS (KGLs): Switch Mother Board Input
to -20, and VR3 to about 1 o'clock position and increase Front Panel
Master Input to light LEDs to full scale. At this point, Low;

Mid, and High Compressor Inputs on Front Panel are to be set at one-half
open for Low and Mid, and full open for High.

QUIETING SOURCE: First two switches of the Quieting Source on the
Front Panel are placed in "In 1" and "In 2" positions. Decrease
Master Input to "0" and check for "Quieting Mode".

PEAK LIMITER: Use Oscilloscope to check input signal on pin 1 and
output signal on pin 3.

LINE AMPLFIER: Check input signal on pin 1, and output signal on
pin 9 and 10. A clean signal should be seen on the Oscilloscope.

PROGRAM EQUALIZER: Set each of the four Front Panel Program Equalizer
pots to 12 o'clock position and check for output signal on the line
amplifier with the EQ Switch in the "Out" position. The amplitude on the
Oscilloscope should be the same with the Switch in the "Qut" position and
YIn'position:

CLIP LIGHT FUNCTION LED: Increase Front Panel Limiter Drive pot
until Peak Threshold LED fires. Clipping occurs when this light comes on.

USE THIS PROCEDURE AS A TROUBLE SHOOTING GUIDE



CAUTION

Do not short the line output to ground. This will damage the output stage.
If the system is to be used unbalanced, use one side of the output and

ground only; leave the second disconnected.

TIMPORTANT

The input control to the peak limiter labeled LIMITER DRIVE determines
the amount of clipping desired. This is adjusted subjectively. Turn the
control clockwise until you arrive at audible distortion and then back out
of the distortion. The LED above the control indicatés only that the

limiter circuit is active, not that the maximum level set has been reached.
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AM STEREO - SUM & DIFFERENCE SETUP

Entry portals for AM stereo operation in Sum & Difference have been
provided. In this setup, Input 1 is Left and Input 2 is Right on both units
which when paralleled out-of-phase to a second 610, forms the Sum for the first
unit and the difference for the second unit.

Internal input attenuators serve as mixers for these two inputs. In order
to obtain a proper match in level for these two inputs, feed from a stereo
source, a Mono signal. Connect the Left to Input 1 and follow the Input Buffer
Setup procedure in order to protect input buffers. Once this is accomplished,
feed the Right channel out-of-phase to Input 2 and adjust its intermal trim pot
until signal nulls. The channels are now balanced. Return Input 2 lead to
proper phase. This now forms the Sum of Left plus Right. The input of the
second 610 should be paralleled to the first and the same procedure should be
followed with the exception that this unit should be left out-of-phase.

The second unit then forms the difference. Disconnect the mono source, and
return to stereo.

Follow interface instructions from specific Am Stereo Exciter manufacturer
to complete the setup.

1-vI
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INTRODUCTION

Technical alignment procedures are not required for the installation of
" the Discriminate Audio Processor Model 610 as there are no linearity or DC
balance controls due to the use of digital technology. There are input setup
adjustments and the 1it should be removed.

In order to prevent overload of input buffer amplifiers which cause clipping
before the signal reaches the Master Input control, determine if the input pads
should be switched in or out. A reference indication of proper ranges for these
switches can be determined by setting Master Input control to one-half open,

Low and Mid to one-half open, and High Frequency Input, full open. The internal
switches and pads should be adjusted so that program will compress no more than
8 to 10 dB. This will be more pronounced on the Mid Meter because of the
broadness of this band.

The Input Sensitivity procedure assures that adequate head room is available
for program dynamics and transients. These switchable and variable pads are
S1 € S2, VRl & VR2, respectively, and are located on a pc board at the rear
terminal internally on units Serial 299 down, and in front of the Low Com-

pressor chamnel on all others.

The M units should operate directly into the Stereo Generator ports
of Model 80-B.
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SPECIFICATIONS

DISCRIMINATE AUDIO PROCESSOR - DIGITAL CONTROLLED MODEL 610

A tri-band AGC (Automatic Gain Control) with Peak Limiter.

TRI-BAND CROSSOVERS AT 3 dB POINTS

Low 20 Hz to 173 Hz
Mid 173 Hz to 6.5 kHz
High 6.5 kHz to 20 kHz

Chosen for best accoustical masking of compression effects. This section

is not used for frequency response.

FOUR POSITION EQUALIZER FOR SIGNAL RESPONSE POSITIONED AFTER TRI-BAND

Low 19 Hz to 71 Hz
Low/Mid 71 Hz to 710 Hz
High/Mid 710 Hz to 4.2 kHz
High 4,2 khz to 15 KkHz

PEAK LIMITER - ACTIVE ADJUSTABLE HARD/SOFT CLIP

COMPRESSION LED METTRING - 16 LEDs Im1l dB INCREMENTS

Relative loudness to Peak Meter on Output
Meter readings for both Internal and External ranges

-10 dB for 0 indication

1-11
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INPUT Differential 600 ohm bal. -30 dBm to +20 dBm

MAXTMUM OUTPUT - Balanced to ground #24 dBm

COMPRESSION RANGE 24 dBm in each channel

ATTACK TIME EPROM factory set

RELFASE TIME EPROM factory set

THRESHOLDS EPROM controlled

DISTORTION .3% below clipping threshold

SIGNAL TO NOISE 72 dBm at compression threshold; 79 dBm in
test mode

POWER REQUIREMENTS 110/220 v, 50/60 Hz, 75 watts

2-11



Simplified Block Diagram
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THEORY OF OPERATION

The Discriminate Audio Processor Model 610 makes use of the most up-to-date
technology available. The unit has been computer designed to deliver the most

colorless and clean audioc available.

TRI-BAND SYSTEM

The unit splits the audio into three discriminate bands. One only needs

to reflect on loudspeaker technology theory to note that 3-way loudspeaker
systems offer low levels of IM distortion. Further investigation into spectral
density shows that the maximum amplitudes occur at mid frequencies, with gentle
slopes toward the low and high frequencies. Low frequencies exhibit lower
amplitudes because, for equal power distribution of amplitude vs time, the longer
the period the lower will be the amplitude. The high frequency content in music
and speech is also lower in amplitude. This part of the audible spectrum carries
the harmonic or overtone content of the program, which by its nature is reduced

in amplitude.

| b | ii ! .! :i i l i|i|’L “ ;r;l I : i ‘!
i it il | !
i | | N ;t.i!.l i ‘ i ?

Spectral Analysis Showing Amplitude Rolloffs

Even if program material were very bright, electrically, the higher the

frequency, the less amplitude necessary to satisfy the ear acoustically.

-
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EQUALIZATION SLOPES

Six dB per octave equalization slopes were chosen as crossover points to
the compressors. These slopes make for the best possible ikxmnvtﬁb~maskihg of
.the effects of compression. Intentionally, the three channels do not sum flat
electrically, though they sum flat acoustically.

To prove that this system and its crossovers are not modifying the integrity
of the program source, listen to the processor summed out-of-phase with the
source feeding it. Even with heavy compression, the summation should null
smoothly at better than 20 dB.

Thus, the physics of the concept argue with the analysis of tone, but con-
firm what the ear is able to hear.

DIGITAL CONTROLLED ATTENUATORS

ATTACK TIMES

The band splitter feeds the three digital controlled/analog attenuators
through individual input controls on the front panel. These controls determine
the amount of AGC action of the compressor channels. The gain changes in the
three channels are extremely fast, even at 15 kHz, the attenuation will act on
the first one-half cycle. The attenuators will automatically adjust to the
dynamic parameters of program. This fast action, rather than the conventional
smooth RMS, preserves the differential of the fundamentals, and its harmonic
content. In addition, this fast action retards peaks as the channels are summed

and prevents intermodulation distortion buildup in the peak clipper.

RECOVERY TIMES

The discriminate channels are identical. The recovery times for each are
located on the large motherboard directly under each card. The recoveries,
like the crossovers, play an important part in the quality of the system.

2-1V
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Slower times were chosen to allow for better dynamics at even deep compression

ranges.

If more sensationalism, that crowded up-beat sound, is desired, these

recovery times can be spedup by lowering the value of the time constant resistors.

EQUALIZATION

From the summation of the three channels, a four position equalizer can
be switched in for subjective or technical response changes. Q's will move
about the spectrum in accordance with the boost and attenuation of the four

positions.

SOFT PEAK CLIPPING

The Equalizer feeds the active soft peak clipper. This system does not
demand the necessity of a wide band peak limiter. The very nature of the wide
band limiter would destroy the quality of the discriminate system feeding it.
Rather, a soft clipper is used.

Soft clipping does not mean the lack of good peak protection, but rather
the ratio of the clip is spongy. The peak is "slamming" into a padded brick
wall. As a result, the waveform then becomes rounded at the top, rather than
squared. The current limiting device used limits the rate of acceleration of
the leading edge of the input waveform, reducing odd order harmonic content.

This is more appealing accoustically.

Soft clipping does not show a high average on an analog modulation monitor,
A reading of 75 to 90% is normal and only on sustaining notes will the readings
be higher. The true effectiveness of this type of clipping can be seen on
an oscilloscope or on the Relative lLoudness to Peak Modulation Meter on the output
of the DAP. This Meter should be calibrated to the Modulation Monitor which will

then enable you to set your clipping level for maximum loudness.

3-IV
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INSTANTANEOUS LED METERING

The Relative loudness to Peak Modulation Meter serves an important function.
First, by nature of the LEDs, it gives an instantaneous reading of the crest
factor, in addition to displaying duty time. These two visual functions allow

you to consider Peak information and RMS content at the same time.

When applying the Pink Noise source heavily into the Peak Limiter, the
Loudness Meter will show a Peak and an Average of a given amount. When the Meter
is switched to an external source, such as the Modulation Monitor audio output,
it can easily be noted if the reading is identical to that of the output of the
processor. If there is modification of the audio peak and the modulated duty
time from the transmitter,such as the modulated duty time registering higher,
this would show that the transmitter tends to saturate; if the modulation duty
time remains constant, but the peak fluctuates, this would indicate probably
"ringing" in the transmitter, thus proving that modification of the audio is
taking place external to the processor.

Once you calibrate this Meter you will discover how erroneous analog

meter readings can be as indicators of complex waveforms.

LIV
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INSTALLATION AND SETUP PROCEDURES

INSTALLATION

The Am unit and the TV unit should be installed at the transmitter and the
M units should be installed as close to the stereo generator as possible.
This system can be installed at the studio when using the Transmitter Drive/
Soft Clipper Dorrough Model 610XU. In this case, the clipper on the studio
unit should be used with caution to prevent ringing, overshoot, and unpredict-

able gain changes between the studio and transmitter interface.

INPUT BUFFERS

To protect input buffer amplifier from overloading, adjust Master Input

pot on the front panel one-half open, High Compressor Input full open, and

Mid and Low Compressor Inputs one-half open. While feeding program material,

adjust internal variable attenuators located in front of the lLow Compressor,
until one or all compression meters read up to the red LEDs, approximately

8 to 10 dB. These internal controls should be set somewhere between one-half
and full open; if not, check Sensitivity Switches located next to the variable

attenuators.

INPUTS

When using the unit for mono or for conventional stereo, one unit for left

and a second for right, Input 1 or Input 2 can be used. Two inputs have been

provided for Sum and Difference processing.
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FRONT PANEL ADJUSTMENTS
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MASTER INPUT

The two internal variable input attenuators are buffered, mixed, and fed
to the Master Input Control on the front panel which then feeds the crossovers.
The crossover outputs appear on the panel as Low, Mid, and High Compression Inputs.

The crossover points for the compressors are:

Low 20 Hz to 173 Hz
Mid 173 Hz to 6.5 kHz
High 6.5 kHz to 20 kHz

This section is for establishing AGC ranges and is not used for frequency

response.

QUIETING SOURCE

There are two switches for noise gating. They are labeled Quieting 1 € 2.
In the "up" position, these switches will gate 3 dB each, for a total of & dB

in the absens~ of audio. The noise reduction is programmed in the EPROM. This

prevents a "click-in" effect when the unit responds to program or feturns
to a quiescent state. The Quieting Mode is not needed when using small amounts
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of compression, approximately 7 dB or less. When the quieting circuits are
activated, a quieting LED will illuminate. The svstems operate independently
for each channel but will track when tied to a second unit. A clip LFD in each

display.window indicates channel overload.

PINK NOISE/PROGRAM SOURCE

The next switch will select either Pink Noise or Program Source. This

switch should be in the "down" position when running normal program.

PROGRAM EQUALIZER

The three compressor channels are summed and buffered internally, and
electrically feed the Program Equalizer. The Equalizer has four positions.

Low 19 Hz to 71 Hz
Low/Mid 71 Hz to 710 Hz
High/Mid 710 Hz to 4.2 kHz
High 4.2 kHz ro 15 kHz

The Equalizer can be switched In or Out. Subjective timbre and quality is
provided by the Equalizer. Tt should be noted that as you increase any range
of frequencies, they will be boosted into the limiter circuit, therefore, slight

attenuation of the Limiter Drive may be necessary.

MODE

A Mode switch to bypass the entire Discriminate System is provided. 1In
Operate the Limiter Drive is connected to the output of the Equalizer. In Test
position the switch is looking at the internal submix ahead of the Master Input
Control.
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METER AND METER LEVEL

When the Meter Switch is in the Output position, the Meter is fed by the
Meter Level control which can be adjusted to a specific reading for the output
of the system. When in the External position, the control is not active.
In this position the large Meter is looking at two buffer amplifiers summed and fed
by two mixing controls located internally on the Motherboard at the rear of the
chassis. This Meter should be calibrated with the Modulation Monitor or any

external monitoring source. Calibration should be done with tone.

LIMITER DRIVE

The input control to the Peak Limiter designated Limiter Drive determines
the extent of modification of the Peak amplitude in reference to the duty time.
The LED indicator located above the control will illuminate when the limiter
circuits are active indicating clip threshold. The clip should be adjusted
subjectively. The clip ratio can be observed on the Loudness Meter under program
conditions. Heavy peak limiting will reduce the differential between Peak and

Persistence. Maximum modulation setting should generally be done with dvnamic

solo material, such as voice. In this way the ear can more readily discern

the distortion factor.

LINE OUTPUT

The Line Amplifier is driven by the Line Output control which will vary
the output from infinity to +24 dB. This circuit does not use a transformer
output, rather it operates as a differential high and low to ground designated
as + or - and ground. If the output is to be used unbalanced, it is important
not to short high or low to ground. Use one side or the other, and ground.

4y
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The performance of the Discriminate Audio Processor should not be judged
along side of other multibands at the transmitter site while listening to a
wide band monitor. Systems begin "chasing", fatigue sets in, and judgements are
mistakenly made on extremes of response characteristics that will "in the
real world" have no validity. Your evaluation at your transmitter does not take
into consideration your total system. Your station. is relative to vour comnetition.
Your adjustments and judgements should be made by comparison to your competitors.
If your station is tuned well, it should sound good on most any radio. The
equalization and clipping should be tuned for rich, full, open, yet clean apparent

loudness. Brightness alone is not the answer, but overall good fidelity.
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AM STEREO - SUM & DIFFERENCE SETUP

Entry portals for AM stereo operation in Sum & Difference have been
provided. In this setup, Input 1 is Left and Input 2 is Right on both units
which when paralleled out-of-phase to a second 610, forms the Sum for the first

unit and the difference for the second unit.

Internal input attenuators serve as mixers for these two inputs. In order
to obtain a proper match in level for these two inputs, feed from a stereo
source, a Mono signal. Connect the Left to Input 1 and follow the Input Buffer
Setup procedure in order to protect input buffers. Once this is accomplished,
feed the Right channel out-of-phase to Input 2 and adjust its internal trim pot
until signal nulls. The channels are now balanced. Return Input 2 lead to
proper phase. This now forms the Sum of Left plus Right. The input of the
second 610 should be paralleled to the first and the same procedure should be
followed with the exception that this unit should be left out-of-phase.

The second unit then forms the difference. Disconnect the mono source, and

return to stereo.

Follow interface instructions from specific Am Stereo Exciter manufacturer

to complete the setup.

1-VI
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MID BAND GAIN REDUCTION INDICATION:

HI BAND GAIN REDUCTION INDICATION

= U3
- 74 -8V

PROGRAM EQUALIZATION !

1
14 1210 2 4 6 1625 8 Jz 37 5 9 17131521 7 l
R P A
DS201 202 203 204 $ITTESEY 8 DS301302 303 304 TROFRY ‘? ST S
76405 008 18 2d8 3dB 4 IN 2403d Q409TP409 2d8 148 208 3d8 2 ~
—O—*t TR f ps2183 CLP  [F3957 1 Ds318%” cLIP
~~~~~ . l PN2SO7 a6 a7 Po Bl
+5v 2 L2
U405 7415745 | ¢ U429 74L5145 .
c409 o B
mnF-"' vad G5 @9 3
Dssassos 307 308 |7
7403¢ 7P4104 498 5d8 6d8 7d8
53306 . R 2[R
Q410
PN2907
8
2y 24250306 ¢
T >F V
+5
DS209 210 21 212 DS309 310 311 312
1P407 "8dB 948 1048 1105 4 7403b TE411 8a8 948 1048 11d8 4
é (« 24 é Zé Jé 75 "33”‘ -4 2! o7 ?' 22' 75
o1 0z 03 04 @5 Q6 a7 PO 5 Q41 % Q3 Q4 a5 Q6 ar Po
sv P +5V PN2IOT | sy pje 8 +5V
407 74L5145 e can 74L5145 Pl
10nF T 3 L R4074R406 700F T 2 R411 2R410
bS213 214 215 216 |° , 240031212 171 "Josaz 314 35 36 [© , 2k0031212
4084 12d8 1308 1446 1508 24030 TR412 72d8 1308 14d8 1508
~ 13322 \] ] 2 P
DS217Y QUIET DS317Y QUET
Q412
PN29O7
Q414 Q415
405 EN2222 | o418 R409 EN2222
1002 2zu 32902 RA12
bow T Yew %O0R
-— +5V
é C412,70nF <
TEST
- —
7 O
0‘//\,1 oP SwSb
”
C301 7301c 23014 R307 VRS R308 +15V Swé ;/;13 T0 f’EAK ”
In3F S6k82°| 76k82° | 24002 %1 = 6790 Qresos , LIMR INPUT
Ore30s c317 L_‘
22uF 4
4.2kH1;|‘|5kHz 7303b VRH TO LINE .
Y 0482 AMP INPUT
= 274 FROM_PEAK R
LIM'R OUTPUT
€303 7301 23010 R311 VR7 R312
I v Orr308
27nF “6K823| 26k817 2002 Y4 5 6790
c304
R301 R304 QOresor - FROM LINE AMP v
75402 ZEZN METER OUTPUT
24 |z
R302 €313 HIMID “ 42303c; VR9
564202 ! QrrIos u3e okt 10k22
00pF s U301-15V22;‘F < 274 L J1
P3r30z N c305 or4 -
siia 3| s> 395 Bmeee 73024 RIS VRS R3S swe M7
EA 27nF 66k26| 768k2¢ | zk00n2 *o i 6794 ERVO METER 2
U303 et 15V DRIVE
T 074 7P309 c317 £XT
1: 22uF c101
71Hz=710Hz T
LO MID I ooe L 2303 100pF
., 3e2 10k’ 2101¢ Z101b 3
6. 5 4 3
a8 074 4 274 10k 10k
2101
3
c ?L2302b Z302q R319 VRS R320 U303 Y
uisF ‘66k2%| 268ka! | zk002 % 774
Cc320 Dsb‘(——q—4
22uF I 2
16Hz-T1Hz T 4 LIMIT ,
Lo

APPROVALS

DRAWN

_d;rraug/?.__

CHECKED

DESCRRTION . SCHEMATIC DIAGRAM:

ENGR.

2P0

FRONT PNL."L"8D.

MATL

WODEL-A/N

MODEL 8184 | 15-611-4

FiNiSH

WG«

SES T mev D

SCALE | STATE OF WG
FiNAL

o

SHEET
T
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T LO BAND GAIN REDUCTION INDICATION 1T

78 31 32 J2 33 34 29 + bae7 2V Jr 1529273¢29252223 24 J2
1 Y T T
INPUT N«RNNNN& \,
J L DS101 102 103 104 T2 NN Q DS
415V gt B W L UL o8 198 205 396 A1 IN 74024 Q4057905 0
C413 7812 7332° \, DS118% CLIP  [7335429
I | = PN2907 T 0 55 %6 o7 70 PN2907
22ufF caral  ?|cars L 5V raL51a5 8 o
3 F "l—
= \L “ T s ca01 514 e c405
= +5V _I_ 10nF 7] 10nF
L DS105 106 107 108
= 2401c | P42 445 508 sda 7d8 z402¢ | TP406!
33306 \| 33306
Q402 Q406
PN2go7| | (G o & & o4 PN29O7
2
D4010402 D403 D404 n
————————————NOISE SOURCE . >—bF v +12V gD —D+
DS109 10 M 12 D
2401 TPW 8d8 9458 10d8 1748 P 2402b Pd07
+5V 33304 13332+
Q403 26 a1 0z &5 04 05 o€ oF 0407
PNZ90O7 +5V PNZ9D7 | 15y %
C407I
R403 $RAO2 700FT
DSM3 M4 115 16 2k00$1212
24010 1208 13d6 1448 1508 24020 | TP4084—
R208 < 4 [
7 2 7 z
100K2 338 % 330 -
Q404 DS117Y QUET 2408
c202-L PN2997| ) T8 o1 @ o od PN29D7
330F m
Q413 -
T | R4Q1 U404 74LS145 Enzz22 R405 g
1 Lcae AN s #2772 ]
C203 | 22uF oW Mec  Vad_P3 R404 22uF 3 VoW
10nF G %002
+5Vi -
R209 C404,700F v
33k20
wlpur
<
NOISE Sw3 n—'NP‘éE BSLE'EQ%R 8 {——————— COMPRESSOR BAND SPLITTER———————
€211 R219 c212
3n3F 64348 220pF
HI BAND R221
6.5 kHz~20kHz GYLY)
R220
TO HIKGL
29k48 INPUT
VR4
L 274 3 10k0
C213 Rpp22  Re24 C214
2201022014
M2 M3, 27nF 698 | 11k02 4705F H
274 MID BAND R225 TE397  Ra3gn
95Hz=6.5kkHz 512 75402
R231 © R223 TO MID MID
1 4 KGL 7P302 nzps
_ = 10402\ 30K12 287k22 INPUT
= VR3 56k20
n?zmﬂ) 127213 o 22101c-‘ €210 U202 oy 0
* car? s Pl = o74 j_ TP303g303
TP227 ) L
#2227 ] g S Rop7 C215 5712
7P229
M08 39,7
QUIETING CURVE SELECT IZO géun R228
2=9ohz 5112
+15v ~15v W—=0UT  cpeq R226 TOLO
= 22uF KGL
T I 57%12 INPUT
4 c3e T P VR2
i\ i\ -
22uF 22uF Sw1 Sw2 - m3 yr 10k2)
| ; -15d8 _ \\—25(!8 .
NOISE oce  o¢7 ’ NS =
I 202133 318 1922262829 3132 1516 30 23 24 J1 34272510 72 9 )r

3.KGL ROLLOFF: 10Hz 8 25kHz, SPLITTER: 140kHz
2.C215=27nF +3n3F, C30623n3F +1nF
1. ALL VALUES:
. A MULTIPLIER AT DECIMAL LOCATION, ie.:
36k =3K6.2, DOITuF=4.70F = 4n7F. 22uF w22 2200F
8. p=1072,0=10 "%, 42105, m=10 "3, k=10° M=10°,G=10°

NOTES: UNLESS OTHERWISE SPECIFIED
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INPHT

GND:

GNL
=15M

+15v

-6

-6 10

-~ ~ VMOS LINE AMPBD_REVE T
dorrough 7

DORROUGH ELECTRONICS
SOLDER SIDE i S SR COMP SIDE

MODEL 6104

RIS
e 104012
at s Q3
R3 2907 5 2907 Ri4
142002 / l _I_ca _I_ A %2012
R4 9 12uF el R13
RES 403 AlE zov w5y A 03 B2
12002 i pputd 10012
yn424D
R1 bl
IN D- - '\ ]l
71 10k0R Ao Lol st
o 002 Q5
254
R7
GND
7 90432
R2 SR6 C13x
24003 10k00
/3
GND. =
Vv
R8 Rig
%2012 14002
NC D
7”7
-8
NC D
12K102
R12 15V R22
4 ‘ 403 !
-15v o oW EL
R32 R33
k212 Q2 Q4 2k2112
2222 . c;g lfcé;}_ & . c;g___ 2222
gf“ $zw —15v = $
* 2. TACK-ON VYMOS LINE AMP
1 ALL VALUES

A.MULTIPLIER AT DECIMAL LOCATION, ie
36K =3k612, DOFTuF =4 70F =An7F, 22uf=ul2F=220nF
8 p=10"%,n=1077, 107", m=10"> k=10> M=10°,6=10°

NOTES: UNLESS OTHERWISE SPECIFIED
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LPFILTER
(ATTACK RATE LIMITER})

MODELS 10,12, 6 (20) INTERBOARD SIGNAL 8 HV. PWR. 1/0:
P e -
CTZ2u2F 5501 FRONTPNL. | TBI(TBION PO JIP2) B
T : L ; N e——»me Uine > PK
D E—
RE1 R62 | RE3 P7 | osiea | PK. gP2(P12(uN)
G 10k00 | 10k0R  10k00 : ' >—-—<<————> RS ;
i 1
054 ! s | OND > p—-———«—D SEE BELOW :
ce c8 v i DS03 | 2 :
- wWF  ulSF ; : + >—————<<——> R12 i
) R
‘ | @ osioz | R >”______<<—> RNt s »—O———(e—» AVG.
_ ! 1
! : +3V5 "—_Y_————«'—D SEE BELOW i
@ oo | |
: — i Z3V8 b BELOW } :
i : +15v _L % +15v
-1 1L R — E107--3 ci i3 i
¢ +3v5 GND »— (D> BELOW  —15V :
V12 3 c1e ; ;
1 0101 Y Dot {e5] YAyl A % _15v
N _I_CMZ - cion l ! 5{} (E106) PWR BD —' SIGNAL 8D l— LE0 50
! "
L O amrr womF > . (Swian GROUNDING-GPTIONS FOR MODEL 10 WHEN USEQ-ON:
| 3101 I’“ T’GV 6v3 T | 13 ) M=10A8B,1200 (1610, A=12A8B
< | 10 - I3 f
NZ3 b i é Dioz 3 T (E108) : Vel
! [ i l € I
+ P IO R P1721 2
® U102 202, I T \ +3v5 D~ +3V5
| J101 ) o £ 205 D103 ENO |15, |, ' no-125v ’7 ~ P2;J2
Z ars |1 t Gl | EAEY : { 220-250v | GND, D" = i
E = C1p4 e P : el R < Rz B b
| C106.4 e {2 c105 4707 D104 [ . KL S
£ s 1F (o v 0 o )
el u M 35V I Ve 1 l z o
! 3 (E105) -3V5 D~ GND.
/74101 TAL10 7 j H ! Y g 10
Y 3 I F101 i, < L J 3 !
i c107 R- —-——(F——I—v Rt 3 :
| c1e9 cito c1e8 G7OuF T101 (E105) ¢ ~ = 9
1T wF |, wtF asv/‘ D106 [E6] GND. D> <
i com i - - - v <
' et S uvies |, [1-10A88B,()=20A8B,()=404,8,60 S
+ . 8 o H
y MODEL 2@ GROUNDING: !
4 22 3 D1®5 E109 : '
i 7915 30 REAR J101/9P2 P1/991
~15 +3V5 D> +3Vs
: s10 /10
Il -3V5.0-
| 77 _ ’7 -
l e POWER SUPPLY. ! GND. D ¢ GND
| o o—41 117
Rputt -~ SIGNAL 8 PWR. BD(s) . : hd % 72
2 DRIVER/DISPLAY BD. i N
2 ! BYPASSING: MODELS 10 812
© i .
| P
; u1,2 U34 5468
w L5 l l . l
|
c+ C+y c1
2v v utF
15V LEO 8D
-
c c c2
4 3 9 PIN 7:1.26V, 6 15 1 3 |° 6 |5 |a 3 9 ’LZZ £ 6 {5 j4 {3 |9 ! uIF
Lo Vee M ALL DRIVERS Wi ln Lo Vec M Wi n Lo Vec M T~ Wi In Lo Vec M ! i
8 8} " s sl 1 '
Adj Adj. 09— Adj Adj 09— | ~15V
k, 3914cn 7Ra6 L RAS 7 us © en US. 39 7Rag 1 RAT,[ ur . ; u1,2 usa & (U9
) Ret Ret of) Bar) 14CN Ret e o ! v
619.0] 4220 ' T Ly T I T
Gnd |- 2 6na 3914ch b cna 2 2l J91FCN b | 415y BYPASSING:MODEL 20 :
4050607 D8 D010 020304050607 08D10 D1020304D50607 0809010 0203D4050607 08010 ‘ 1 u2 u3 u4,s 1‘5 U1,2,9
15} 14] 131 12} 11] 10| 48[ 17] 16 (5104l|31|2 19| 1748117 [ 16| 15[ 14] 13] 12} 11]12| B[ 17]16] 15] 14{ 1312 10
V 0 o4~ v \
S o L
* c1e0
*{% s - 1F
} LED BD
o2y !
EC _[ !
52 c1p c2
wIF ulF
|
B2 uas 6 U9
bai — !
| —TT—F——T "1 1> | J
L] r21] lreo L LR31S {r3g 4ays
r Y T Y t: 1 e i e e v E S S 258
okl 133408 skl 13342 I Rm,21,31‘s§ v
R9/19,29- 182y
F%z DS23 DS24 0525 D$26 DS27 DSZB 05290530 -C?;Dssm 0S32 DS33 DS34 S35 536 DSIT DS38 DS390S40 SCALEIC?/" R39:3v
- - - + + + + +14 -~
2, o e “ &, +8 w0 i1 412 gﬂ
15 —14 3 42 -1 -0 -9 . -6 -5 -4 -3 -2 -1 0 +2 43 }*“B"SCALE
Y! Rd
v [ e
2 +3 +4 +5 +6 +7 +8 v +9  +10 +11 12 #1314 #5418 +17ﬁd+18 +19 +21ZJJ C SIS T _— d’g/‘/‘m@ﬁ
———r HIRIT SCHEMATIC DIAGRAM
N OLDER MODEL 4@s WHICH USED TWO 4m7Fs, 8IS 10mF ON 12 ABB (C182) s e LOUDNESS MONITORS
:R52-55 IS Z1e,c,b&a RESPECTIVELY. WATL NOGEL PN e
LBD}ISC14 ON 20A88B N/A MODELS 10,12,20 8 40 Sv
IVER BD) USED ON MODELS 10820 ONLY R T TRE ow
05:NPO/COG ohimeene
/1 £INAL i N
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——INPUT CONVERTER T LT/BUFFER T RECTIFIER T LPFITER——— ——————PEAKDETECTOR ——
,,,,,,,,,,,,,,,,, A (AVERAGING INTEGRATOR)
: R9 Ri%
- D g ,'” c3 220vei TP3 R24
AN 20500 | 9k0902 — v
i _L l 350 10k0.2
1 254 10pF c2 c9 R22 232,
2 10pF 10pF 2M712
LEFT | j’ Erm R18 R19 ?"T ree P77 Ray r;)ﬂ C1|L
; a3 © R15 20400 | 10%02 100F
; £, R25
1hi
. P1l st RO R3 oo}, 054 10k022
3 212 10k0n  4k530 —— 2 e o
g 33uF 7P >
& GND. %_73(’:/3 sv# 0 7 g P4 D13
 GND. D 254
/44
@ . P11 J1  Ri2 R5%* Ay R23
+ _
B tokon | k53R | o R 104002
; vria¢Z 1€ R
; 10kR23 140202 6
H 5
RIGHT 4 -(1P8
i
i
1 954 +15v
P11 R11 R6 FTTTTTTITTTE e s
BT TPV TRy iz R3T VR4 !
----------------- - 10k02 | 49k902 10x021 @ HsV |
RS6 i
BYPASSING:MODELS 404,880  '27%% ae3" i
A=123mV :
|
u2 va u1,3 ey ;
+15V 8 RA4T !
R57 9k090 ;
ci4 c1s cio 142112 I
il -ulIF uIF 181 | ey
1023V 35920 20+002 155 7|
Jie av=8 Av=6.10 !
R58 5 405v="048"
cn H7ER ? £av=386  gsy-"-a048"
l“ " 39 b ses v/dB
SIGNAL,PWR BD. 3™ + Avsg Av=610 )
15V /6 p ~3948" i !
u13 R59 o R50 R36 V,;\9 J101!
77777777777777777777777777777777 - 39522 % k9202 20k00 75 “AVG.
;
36, '
3z 5 o |
w b ~4005 |
376\2 L Cox = 4954 - :
]_/‘,F 3 - 812 v 2 |
-487 O :
ALH=123mV H |
1 Q14 -15V !
R27 ? R28 R33 VR48[ o | [WomsiT) i
3k16.2 A18 10k0 12 494902 10k02 % :"J;:\, '\ _s "Q T '.\\ 'Q ; J'1
1 N
L AL.REF ! L LOG.CONVERTERS —————————ned ! wi
1 3 >
- - - S — Py [eeg | ez
wg, D RO oo
RS3
115002 v
+15V [
ay
6 |5 I4 3 9 & |5 la 3 |9 6 {5 |4 3 9 ::22/‘/_- 6 |5 [4 |3 I9 6 15 {4
Hi  In Lo Vee M Hi In Lo Vec M Hi In Lo vee M 8 8 Hi In Lo Vec M “ Hi In Lo
RS2 1 P & adi. pottt adj adj 09
#oon {8ar) Ret |- Rz Rl Ref. ut (Dot) Ba) U4, 3914CN Ref TRIA by il Ref U3 (Dot} Bar) UG,
o ar 1 0] p Ll
b ; 3v U2, 3919l e e a2, |  3919emw ), ' 2 61901 4220, 3914CN 1
[ — Gnd Gnd. Difp—9
3y 5 Gnd. Gnd. D1
324 D1020304050607080D9010 D203 0405060708010 04 02D3D40506070809010 D203 0405060708010 D1 02030405
1] 18[17{ 16| 15} 18] 13} 12| 11[ 10} 18] 17] 16{ 15] 14} t3[ 12| 10| t1h18[17] 16 15| 441 13] 12] t1]10 18} 17} 16| 15} 14| 131 12{1Q 1{18| 171 16| 451
RS51 v v
1oon
. v
o> =
& 2 324 o)
32y
52
R50
1400125
v v
B &N -
R4‘?q: Re | 1 1 1 11 1 1 1l 1 rullR9 | 1
1400 ry 3 3 ry O S S ¢ s CER O S SR S S Y f"' s A
T r 33k0[ [33402) 3340{ [33402
L | —
2u2F, DS1 DS2 DS3 DS4 DS5 DS6 DS7 DS8 DS9 DS1® ——C5%Dsit DS12 DS13 DS14 DSIS DSI6 0DS17 DSI8 DSI9 DS20 DS21 0S22
F 6v3 "A"SCALE:-25 -24 -23 -22 -21 -20 -19 —186 17 -16 %/:!F -15 4 13 2 - e -9 -8 -7 -6 v -5 -4
n
\vavLl "B"SCALE=I—36 -35 -34 -33 -32 -31 -30 -29 -28 -27 -26 -25 -24 -23 -22 -21 -2@ -19 -18 -17 -16 -15
-5V Gr
"C"SCALE:—19 -18 —-17 -16 =15 -14 -13 -12 -1 -10 -9 -8 -7 -6 -5 -4 =3 -2 - o +1 +2
L Gn R B R,
L 0ISPLAY REF ———
£ 1. ALL VALUES: 2.R1B5 ARER287 ON 40A ug o oN 6. — =FEMALE/TS. 7.C102 USED ONO
A MULTIPLIER AT DECIMAL LOCATION, ie 3.ALL SPLIT VOLTAGES ARE s OR e —> =MALE 8.0N MODEL 10:R¢
36k2-3K602, OO TuF=4.7nF =4n7F, 22uF = u22F =220nF _ e —>— =1N4QO1 9. C9(ONSIGNAL B
B. p=10"2,n=1073, =105, m=10"3, k=10° M=10%, G=10° 4.W25-27 INSTALLED ON"g"- D' MODELS ONLY. —Db— = IN4148/914 10. C586 (ONDRIVE

5. WHEN CALIBRATING, USE GND ON DRIVER/DISPLAY BD. |
NOTES: UNLESS OTHERWISE SPECIFIED 1O = cwB5WKL),8V/50ma. T ALL pF MONOs




