ventide

the next step

OMNIPRESSOR

INSTRUCTION MANUAL

*QMRIFRESS0OR @ regviered frade maek of
EVENTIDE CLOCKWORKS, 'NC, — 265 WEST BATH STREET, NEW YORK CITY, 10018 = (212) 5681-9138



*OMNEIPAEEIOA il & regatered trade mark of EVENTIDE CLOGK WORKS.

THE OMNIPRESSOR

THE EVENTIDE OMNIPERESECR® b & proleiarcnal guality dynerma modilier. 1 combine the dearscbsatics of
& Lo e ied, AN cupaisied. & fose gabe, and @ limdber in one cormensret pachiage. N genudaslly wels rengs of oorlial
alflovert it tn be wesd in sl sny apolication whers program confroled gain o i wwrthal, Sadditionally_ it can
penerate e wtiecty, wech s infinise compression snd dyasmic reverisl. Dryramic ravermal makes high leval inpar
wignale lererer than carreiparsling low leesl inputs. Mooically, thiy reperis e sfack-decey ermelops of pluckesd einng
wnd ymsar snstrurmee s, and geees the sffeet of “micing bashwards ™ when spplisd o 5 voios sigaal,

The DMNIPRESTOR i & cominudully varisbls Expentign/Compratiian contial whath poal From ah expinkion
rangd &l B fo 1 lgte] B & domgreidson damgs ol ‘5 o 1 [abhmipl oeversal], snd el poaddsilitees in Isfvesm
Adtenaatonm and gain hmit comirot sdiedl the gakn control range From a Full BD db to @ Bode o plus sed mina 1 db
Thaap, writh the gain limif aet ot [ the wnit can stteniate up to M db, but cnnot boost the input dgral. Depending
upon the wmimg of the compremion comrol, sil tgnals behow Odbm will not be modified {gain (eorrene Rmimed ],
winla all wrgrals aboivw Chitum wnll be attenuated af the appropriste rafin. A siepovanabds me cosrkant ool adjarts
witach idecay timen over sn appraximats 100 s 7 reea. A Bea st witel @ provided o limi low frequaney
Talgara h Tha vl dFtecicd.

The wiigue meelering iyilerms employi a logarsthmic smphfie o genersis the lallowing wisful information:

INPFUT. Feadi signal lowel owver @ 80db remge. Input level comirod may be wesd o celibeais the meisr o sheoluts
dhem.

GAIN: Resds redative ghim of ORNIPREISOR. Zhowd how vgel level B mepdSliod over 80dB range. Used in
wEifirg ap famid esniroh

CUITPUIT: Fesds outpsat limal in dbm, Fied lne warem of pouibile limiBing in outpat emplifien.

An INMOUT iwitch B provided 1a s |l (MNITHRESSDA when a retum 0 narmalcy B desred, The graph
illmtrabe wame &l the wouspel capabilitien of the it

Ar DYNAMI
OMNIPRESSOR CAPABILITIES A e

A oufput of - 10 An input el of <110
i ,.". .-F ,.-'P renudis in sm gurp of « 10

Ya " Bt B: GATE
Al Dt gl s sades abowe - 20,
iFs dhirvice gaie rmpridy oS tD
T

' C: EXPANSION
; A S0t angiuf range Fedlts ina
ri:illalultrlll FEgE

QUTPUT

D: CONTROL CENTERED

ImpA el adpaidy outpud evel

4 E: LIMITING

Cagery b wm Iy il ingie o D
shove Datbm, 8 A changs in

T ingnit procduces & GOl aulrsd

= Erarge, | Linsd & a6 Tar claiaty. )

INFLIT dbm

F: INFINITE COMPRESSION

Iﬂul|.'_'l lewm| rErrFainn '-"""-"'-Ir'li'l:l.“
rogar e ol papor D



SPECIFICATIONS

ALL SPECIFICATIONS APPLY WITH THE "IN/OUT" KEY IN THE "IN" POS-
ITIONA WITH THE KEY IN THE "OUT" POSITION, THE INPUT SIGNAL IS
BYPASSED DIRECTLY TO THE OUTPUT,"

INPUT LEVEL

INPUT IMPEDANCE

QUTPUT LEVEL

OUTPUT IMPEDANCE

GAIN

FREQUENCY
RESPONSE

DISTORTION

SIGNAL TO
NOISE RATIO

METERING

TIME CONSTANT

EXPANSION RATIO
COMPRESSION RATIO

POWER

DIMENSIONS

FINISH

Input gain control furnished, With control fully clock-

wise, input signal peaking at -4 dbm required for full

gain control range.
20K MNominal, unbalanced to ground,

Output gain control furnished, Maximum level before
clipping is +18 dbm regardless of setting,

50 ohms nominal, suitable for driving load of 600 ochms
or greater to full level, Unbalanced to ground.

With input and output set as per instructions, gain con-
trol range of +30 to -30 db may be obtained. Limit
controls may be used to limit maximum gain or attenua-
tion to any desired setting,

Plus or minus 1 db from 30 Hz to 20 KHz. Bass cut
control begins attenuation at 250 Hz in the level detector
section only.

Lees than 1% at any input/output level combination,

Better than 90 db, Noise floor below -70dbm with gain
at +30db,

INPUT: Indicates relative input level over 60 db range.
OUTPUT: Indicates output level over 60 db range,
GAIN: Indicates relative gain over b0 db range.

Switch controls time constant over approximately 100 to

1 range, Fastest time constant gives attack time of
1 db per millisecond and decay time of ,15 db per
millisecond,

Continuously variable from 1:1 through 10:1,
Continuously variable from l:1 through infinity to -, 1:1,

115 VAC, 50-60 Hz, + 10%, Nominal 10 watts,

19'% (48, 26 cm, ) wide; 3,5" (8,89 cm) high; 9" (22,86 cm)
deep,

Black aluminum panel, white silk screened lettering,
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IN/OUT KEY

PILOT LIGHT
{above IN/OUT KEY)

BAS5 CUT/NOR

FUNCTION
EXPAND/
COMPRESS

ATTN LIMIT

CONTROL DESCRIPTION

This control switches the Omnipressor in and out of
an audio circult, When the switch is in the OUT
position, the unit is completely bypassed by a DC
path, and power need not be applied,

Thiz lamp becomes illuminated when the IN/OUT
KEY is in the IN position and power iz applied to
the Omnipressor, It indicates that the unit is in-
circuit,

This switch determines the frequency response of
thelevel deteclor circalt, In the NOR position, the
level detector section has the =ame frequency res-

- pomse as the gain control section. In the CUT pos-

ition, bass signals are attenuated and have relatively
less effect on the overall compression/expansion

operation of the Omnipressor,

This is the main control on the Omnipressor. It
determines the unita' basic mode of operation.

Fully counterclockwise, the Omnipressor gain vessss
varies sharply from full attencvation to maximum

gain as a threshold level is exceeded. As the con-
trol is rotated clockwise, this action becomes less
sharp until the gain varies only a few db from no
input to full input, At the center divider, the Omni-
préssor gain is constant regardless of input level. As
the control is turned clockwise from the center divider,
the gain begins decreasing with Increasing input lewvel,
For amall rotations, the galn may vary only a few db
for large input changes. More rotation produces auh-
stantial compression, until the point of infinite com-
prossion is reached and the gain decreases 1 db for
each db of signal increase, thus keeping the output level
condtant regardless of input. Rotation past this point
produces dynamic reversal, in which a high level input
produces a lower level output than does a low level in-
put, Fully clockwise rotation resulis in full output at-
ténuation above a certain threshold input,

This control imits the maximam attenuation of the
Omnipressor. Inits fully counterclockwise position,



METER

INPUT/GAIN/
OUTPUT lights

GAIN LIMIT

TIME CONSTANT

OUTPUT LEVEL

OFF/INPUT/
GAIN/OUTPUT

PILOT LIGHT
(above control)

30 db of attenuation is available, Fully clockwise,

maximuam attenuation will be just a few db, This
control overrides the action of the FUNCTION knob,

Indicates input level, gain level, and output level of
the Omnipressor. Itis discussed in greater detail

in a later section,

These lamps indicate that the meter is reading Input,
Gain, or Output, respectively,

This control limits the maximum gain of the Omni-

pressor, In its fully counterclockwise position, 30

db of gain is awvailable, Fully clockwise, maximum
gain will be just a few db, This control overrides

the action of the FUNCTION knob.

This control varies the attack/decay time constant
of the leval detector section, (The ratio between
attack and decay times is not adjustable, and is set
to the most desirable point,) In the fully counter-
clockwise control position, the time constant is fast-
est., It is varied in multiples of between 2 and 3
per step to give a total control range of about 100/1,

The OUTPUT LEVEL control sets the Omnipressor
gain after the gain control module. It can be used -
to compensate for different system operating levels
and for various types of input signals,

This switch combines power control and meter func-
tion, Its operation is seli-explanatory,

Indicates that AC power is being supplied to the unit
and that the unit is operating,



METERING SECTION

The Omnipressor has a comprehensive and versatile metering circuit which
can be used as an aid in setting the various controls, as a determiner of
proper operation, and even as a general studio troubleshooting instrument,
The meter is used to read each of three different parameters, depending
upon the setting of the function switch, Thesesparameters are:

SIGNAL INPUT LEVEL OMNIPRESSOR GAIN SIGNAL OUTPUT LEVEL

OMNIPRESSOR

(The arc between
17 and 30 indicatea
the maximum out=
=30 +3 put level available
EVENTIDE CLOCK WORES unless ﬂpﬁﬂﬂ 03

NYC
is installed, )

WADE 1§ ThA mEALL TRRN

METER SCALE

Which of the three functions being read may be determined by which light is
illuminated directly above the meter face. The metering function switch is
combined with the power switch on the extreme right hand side of the panel,

For each of the meter functions, the reading is in relative decibels, The
function of the meter in each operational mode is described below,

INPUT MODE The meter reads the relative input level after the input atten-
uator, The setting of the input level control affects the meter
reading, so that the meter may be adjusted to read levels in
the range of about -40 to +20 with the input control fully
clockwise, to about -20 to 440 with the input control substan-
tially reduced., Levels above +40 are rarely encountered in
audio work, and no attempt should be made to measure high
voltages with the unit as doing so will damage the input cir-
cuit,

A typical measurement may be made as follows: assume you
wish to know the absolute level in dbm of an audie signal.
First, plug in a calibrated source, if available, and set the
Omnipressor input control so that the Omnipressor meter
reading is equal to the source amplitude, If a calibrated



GAIN MODE

OUTPUT
MODE

source is not available, parallel a standard VU meter with
the Omnipressor input and set the Omnipressor meter for
the same reading as the VU meter, The Omnipressor is
now calibrated and may be used to read any audio level
within the meter range.

In this mode; the meter reads the relative gain of the
Omnipressor., The actual gain is dependent upon the
setting of the input level control and the output level con-
trol, Unless calibrated as described below, the meter may
be regarded as reading gain increase or gain decrease,

With the compression control set at the dividing line, the
meter should read within 1 db of zero, indicating no com-
pression or expansion, regardless of input signal level,

If it is desired to calibrate the gain meter precisely,
leave this control centered and adjust the input meter
reading to the actual input amplitude as described above,
Then, turn the meter to the output position and set the
output level control for the same reading as obtained in
the input position. The Omnipressor is now calibrared
to read absolute gain,

In the .output position, the meter reads the actual signal
output level in dbm.

Dbm readings are referred to 600 ohms, Since the Omnipressor input is
high impedance bridging, and the output is low impedance, the readings in
"dbm'" above are actually readings of a voltage level corresponding to the

dbm reading.

The reading will be in dbm only if the input signal is across

a 600 ohm line, or the output is feeding a 600 ohm load,



APPLICATIONS

YOUR OMNIPRESSOR LOVES YOU AND WANTS TO BEE YOUR FRIEND]

If you don't understand it, If you don't fondle its controls properly, it will
cause you hours of confusion, and tempt you to dash it on the rocks or put
it in a sack and drown it. PLEASE READ this applications section before
blaming your Omnipressor for malfeasance or deviltry.

The Omnipressor, like most Eventide equipment, is a signal processor with
wide-ranging use. It is not the normal, tame limiter or compressor which
only tries to keep signals within a certain range, Itis not a simple noise
gate which is either off, letting nothing through, er on, letting everything
through at unity gain. Rather, it is a special effects unit, which, in add-
ition to the above, can generate such effects as infinite compression, dy-
namic reversal, extreme expansion, etc., The Omnipressor has a 60 db
control range in addition to a wide dynamic range at constant gain, Because
of this wide range, it is possible to overload system components following the
Omnipressor if it is used improperly, Note, for instance, that with input and
output controls wide open, and with the gain reading +30 on the meter, it is
possible to obtain up to 50db gain from the unit, If you connected an amplifier
with 50db gain between your conscle out and your tape recorder in, you might
reasonably expect some distortion, right? Right!

Before using the Omnipressor in a session or in a performance, familiarize
yourself with its operation, The ATTN and GAIN LIMIT centrols serve to
prevent uncontrolled operation by the novice user, Turn on the Omnipressor
and turn the input level control to zero., With no input, the level detector
stage is producing the maximum possible control voltage. With no input,
putting the FUNCTION knob in the expand section causes a great reduction

in gain, As the input increases, the control voltage gets closer to 0, and
the gain reduction decreases, until, at some threshold set by the input level:
control, the gain starts increasing past unity (0db), This is expansion—in-
creasing gain with increasing signal thus increasing dynamic range, Note

how sharply the FUNCTION control varies the gain with no input signal,

Also note that as the signal level approaches the threshold, the function
control has a less pronounced effect, until, at the threshold, full rotation

has almost no effect. Experiment with the two LIMIT controls, Again
remove the input signal, Turn the two limit controls fully clockwise, Ob-
serve that the function contreol can only vary the meter by a few db, despite
the fact that with no input, maximum expansion or compression should occur,
Rotate the FUNCTION control to maximum expansion and vary the ATTN LIM-
IT control, Notice that the meter varies from negative full scale to almost
center scale, Now, rotate the GAIN LIMIT control, Note that this control has
no effect on the meter reading., Turn the FUNCTION control to maximum com-
pression and repeat the experiment with the LIMIT controls., Note that now the
GAIN LIMIT varies the meter reading from center to positive full scale, and
the ATTN LIMIT contrecl has no effect.

10
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The LIMIT controls are very important in setting up the unit, They can prevent
runaway gain, runaway attenuation, runaway engineer, and many other problems.
For instance, if you wish to increase average program level by 10 db, but
limit compression to a maximum of 15 db, set the GAIN LIMIT control with no
input and the FUNCTION knob at full compress so that the meter reads +10 in

the GAIN position, Now, turn the FUNCTION knob to full expand and set the
meter at -5 with the ATTN LIMIT control. You are now free to set the compress-
ion ratio, input level, and time constant for the most pleasing performance with-
out worrying that you will get too much gain, too much attenuation, or uncon-
trolled operation, regardless of signal levels or peaks, This type of setability

is perfect for sound reinforcement or broadcast .use where unattended operation
is the rule and wild effects are not desired. Controllable compression in sound
reinforcement is particularly advantageous because feedback can be prevented
conclusively while still permitting maximum output,

Another control not customarily found on dynamic modifiers is the BASS CUT/NOR
switch, Unlike the LIMIT controls, it is not exceptionally useful. Its main app-
lication is to prevent large gain variations from being initiated by low fregquency
signals, A typical use would be in communications or advertising applications,
where it is frequently desirable to give a signal as much "punch' as possible,
Information in voice signals ie generally carried in the range above 500Hz, although
fundamentals are present below this frequency. By using a short time constant
and cutting bass response, an improvement in intelligibility can be obtained in
listening environments with less than optimum signal to noise ratios, Additional
applications would be in processing signal tracks with leakage present, If, for
instance, the bass drum leaked onto the voice track which you are limiting, the
bass can be prevented from affecting the gain control operation, (Note that this
does not reduce the amplitude of the leakage, Refer to the Noise Gate descrip-
tion for more information on reducing leakage, )

There are certain things that the Omnipressor will not do, It is not, and is not
intended to be, a fast peak limiter, The Omnipressor cannot be used as the last
element in a disc cutting chain or to prevent overmodulation in a transmitter,
The unit works on RMS level and will not significantly modify the level of indiv-
idual high frequency, high amplitude peaks., This is a specialized application
which requires an attack time on the order of microseconds, and such devices
do not generally modify the sound of the audic material, but simply protect
following devices from overload.

The above material gives general considerations for the operation of the Omni-
pressor, The remainder of this applications section is organized as a group of
individual "application notes:. This section will be added to periodically, and if
you wish to obtain updates, please be sure to fill in the warranty card., If you
have a specific application you wigh to make known, send us a note. Unique
ideas will be credited to their source,
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THEORY OF OPERATION

The unique features of the Omnipressor, Infinite Compression and Dynamic Re-
versal, are obtained by a process known as "open loop' operation. A standard,
non-open loop compression amplifier operates as follows: the input signal goes
through a gain control stage, after which the level is detected. If the output
level is too high, a voltage is applied to the gain control stage to lower the out-
put, Thus, the higher the compression ratio, the higher the gain of the ampli-
fier necessary in the level detector to control the output level, Obtaining ex-
tremely high compression requires extremely high gain, which requires critical
circuitry and can cause instability, This standard type of operation is referred
to as ''closed loop" because the processed signal level is used to determine further
changes in its own amplitoade,

Open loop processing, as employed by the Omnipressoer, uses a completely inde-
pendent level detector and gain control stage. The level detector produces a DC
output proportional to the AC RMS input. This voltage is linear with respect to
the input level variation in decibels. An input change from -30dbm to -10 dbm
produces the same DC change as does an input change from +10 to +30 dbm, even
though the actual input change measured in absclute terms is much greater, Like-
wise, the gain control module gives a fixed db change for a given control change
in control voltage, regardless of whether the module gain is -30db or +30 db,

Now, consider what happens when an input signal is applied to both the gain con-
trol module and the level detector module, We apply a 0 dbm signal and note
that the level detector output is +1 volt, (All the numbers in this example are
chosen for simplicity. Actual values will be different, ) Now, we apply a +10
dbm signal and note that the level detector output is +2 volts, Assuming that
the gain control module works on the same levels (,1 volt per decibel), we.can
take the DC output from the level detector, apply it to an inverting amplifier,
and thence to the gain control module. Depending upon the gain of the Invert-
ing amplifier, wvarious compression ratios are available,

INVERTING INPUT LEVEL OUTPUT LEVEL COMPRESSION
AMPLIFIER CHANGE CHANGE RATIO
GAIN

.- 10db 5db 2

1D 10db 2.5 db 4

. 90 10db 1db 10

« 35 10db . 5db 20

.39 10db . 1db 100

1 10db 0 infinite

1.5 10db -5db -2

4 10db -40db =, 25

14
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As can be seen, a wide variety of compression ratios can be obtained with no
critical high gain-gain DC amplifiers. By using a non-inverting amplifier, in-
creasing the signal input level increases the gain control module gain, creat-
ing expansion. Placing an amplifier whose gain can be varied between -5

and +5 between the level detector output and the gain module control input
achieves a continuously variable expander/compressor with wide control range.

The continuously variable amplifier is implemented as follows: (see schematig
IC9)., The operational amplifier is connected In a differential configuration,
with a variable resistor (FUNCTION control) from pin 3, the non-inverting
input, to ground., When this resistor as at 0 resistance, the input path through
the lower 2, TK resistor is ineffective, and the amplifier becomes an inverting
amplifier with a gain of -1, With the resistor at the other end of rotation, itis
in effect out of the circuit, and the amp]lifier has a gain of about +1. When the
resistor is set at 2. 7K, the only input the amplifier sees is a common mode
signal, and the gain is 0. This point corresponds to the front panel demarcation
between expansion and compression, Although the gain only varies between +1
and -1, the effective gain is higher because of scaling resistors elsewhere in the
circuit,

The amplifier immediately following the variable gain stage ie used to limit the
maximum gain increase or reduction in accordance with the front panel control
settings of the GAIN LIMIT and ATTN LIMIT contrels, The output of IC8 goes
to the gain control module through two variable resistors in series with diodes
of differing polarity. Although the resistors are in the feedback loop and the-
oretically have no effect on the voltage on the summing point, the amplifier out-
put voltage is in practice limited by the power supply voltage, and increasing
the series resistance limits the available voltage swing to the gain control mod-
ule, The diodes isclate the controls from each other so that one operates with
a positive voltage swing and the other with a negative voltage swing, The meter,
when switched to the gain position, also operates from the output of this ampli-
fier, Itis a standard microammeter which os offset by the meter center trim
pot to give a center scale reading with no control voltage. The meter is cal-
ibrated in db, which, as was stated earlier, is directly proportional to control
voltage,

A switch is provided which lowers the sensitivity of the level detector to low
frequency signals, The frequency response of the level detector only is
affected, If the FUNCTI ON knob is set at center, or the two LIMIT controls
are fully CW, this switch has no effect. The switch selects the capacitance in
series with the 100K input resistor, Since the gain control module and level
detector module inputs are both virtual grounds, the response in each case is
that of a series RC circuit,




The output circuit is an operational amplifier buffered by a complementary
PNP/NPN transistor amplifier inside the feedback loop, This configuration
provides increased current driving capability, Note that the output is refer-
enced to ground, If a balanced output is desired, a transformer must be added,

The input/output metering circuit is a wide dynamic range level detector, It
employs a Texas Instruments type T5N76502ZN logarithmic amplifier integrated
circuit, This device generates a bipolar log over a 90db dynamic range., IC's
3, 4, and 5 are used to amplify the input signal to a proper level to feed the log
amplifier, The three amplifier chips are cascaded, and the power supply lim-
its the output voltage to about + 4 volts, so that with high input levels, the last
two amplifiers in the chain go into a controlled clipping mode to avoid over-
loading the log amp. IC 1 converts the output of the log amp to DC, suitable
for driving the panel meter.

Various power supply voltages are required by the Omnipressor. Detailed
information is furnished in the troubleshooting section. The positive voltages
are derived from a monolithic regulator chip and zener diodes. The negative
voltages are derived from a PNP transistor regulator and zener diodes, Lamp
voltages are supplied directly from the power transformer with a series dropping
resistor,

16
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ALIGNMENT INSTRUCTIONS

To align the Omnipressor, the following equipment is required:

Sine wave generator capable of output level at least 5V peak to peak on sine
or triangular output, frequency adjustable from 20Hz to Z20KHz,

Audio voltmeter capable of measuring level from -40 to +10 dbm.
Volt/ohm/ milliameter, 20, 000 ohms per volt or greater.
Distortion meter.

The VOM and audio voltmeter may be replaced by a calibrated, DC coupled
oscilloscope, It is recommended that a scope be used if available so that
abnormal operating conditions such as oscillation, distortion, clipping, etc,
can be observed when they occur, This is better than finding that alignment
is impossible and then referring to the trouble shooting procedure.

Including the front panel controls, there are 14 variable resistors in the Omni-
pressor., Despite this apparant complexity, there is little interaction between
controls, and every effort has been made to assure a straightforward alignment
procedure, If at any time a control cannot be adjusted to give the proper indi-
cation or response, first make sure that the instructions have been followed
completely., For instance, generator level may not be properly adjusted or the
front panel controls may be at the wrong settings. If you are certain that the
alignment procedure is being followed and it is still impossible to obtain the
desired result, refer to the troubleshooting section.

INITIAL CONTROL SETTINGS

INJOUT KEY N

INPUT LEVEL 12 O'clock

BASS CUT/NOR NOR

FUNCTION Dead Center
ATTN/GAIN LIMIT FULL CCW

TIME CONSTANT 2 Clicks from full CCW
OUTPUT LEVEL 12 O'clock

METER GAIN POSITION

Apply a 1KHz, 0 dbm signal to the input of the Omnipressor,

1: Measure DC voltage at IC10 pin & and adjust R5 until this voltage reads
0 VDC, plus or minus 100 millivolts.

2: Measure DC voltage at IC9 pin 6 and observe that this voltage is 0, Tem-
porarily remove input signal, If this voltage varies by more than 50 mv,
adjust front panel function knob until voltage at IC9 pin 6 is O. Next,
remove the knob, being careful not to disturb the control setting, and re-

place it on its shaft pointing to the dividing line between compress and
expand,



3: Adjust R9 until the front panel meter reads 0 {center scale). With the
input still removed, turn the function knob to full expand, The meter
should swing down scale, Adjust R11 until the meter reads -30, Turn
the FUNCTION knob to full compress, The meter should now swing
up scale to +30, If it is a few db low, readjust R11 to read +30, If it
is a few db off scale, do nothing. i

4: Reapply the input signal and re-center the FUNCTION knob, Attach the
level meter and the distortion meter to the Omnipressor output, Adjust
R13 for an output voltage level of O0dbm. Adjust R12 for minimum
distortion, (If the unit was badly misaligned, it may be necessary to
readjust R13 for Odbm outpat, )

5: Decrease the signal generator output level to -10 dbm, Adjust the FUNC-
TION knob in the expand range until the meter reads -10 dbm, Measure
the output of the Omnipressor and adjust R10 for an output level of -20
dbm. Readjust the signal generator for +5 dbm out. The meter should
now read +5 gain and the output level should be +10 dbm, plus or minus
1 db,

6: Reduce the signal generator frequency to 80 Hz, Measure the output
distortion from the Omnipressor and adjust R4 for minimum, This
should be a very broad adjustment.

Y i- Temporarily set the bass cut switch to CUT, Note that the output level
drops to about -2db, Return the switch to NOR,

B Turn the meter awitch to the INPUT position. Set the signal generator
level to O0dbm and the frequency to 1KHz. Observe that the signal level
at pin & of IC5 is about .6V peak to peak. Reduce the generator level
by 18 db and adjust R1 until IC4 pin 6 has .6V peak to peak, Reduce
the generator level by an additional 18 db and adjust R2 until IC3 pin &
reads , 6V peak to peak, Increase the generator level by bdb and adjust
R3 until the front panel meter reads -30, Increase the input level con-
trol until the meter is reading -20, Increase the generator output in 10
fb steps and confirm that the meter is tracking properly. Factory selec-
ted resistors also govern the metering circuit tracking. If it is impossible
to align the meter within +2db, slightly adjust R1 and R2Z. R1 has most of
its effect near center scale, RZ2 near bottom scale,

This completes the Omnipressor alignment,



TROUBLESHOOTING PROCEDURE

The Omnipressor is a reliable, solid state device, Under normal circumstances,
it should require neither preventive or corrective maintenance. All units are
"burned in" at the factory for a period long encugh to eliminate early failure

of semiconductor components, If your Omnipressor sppears to be defective, the
FIRST STEP is to make sure that it's being operated properly, IF ALL ELSE
FAILS, READ THE INSTRUCTIONS. If that fails too, follow the below sugges-
tions and procedures,

In all electronic equipment, the first components to suspect in case of difficulty
are the mechanical ones, The most likely parts to become defective, especially
after long use, are the front panel lamps and controls, (Defective lamps will
not affect operation), The next most likely to fail are the intermal controls

{due to environmental stresses) and the power supply components (due to thermal
stresses), Next in line are the input and output circuits, which interface with the
outside world and are thus subject to misconnection, Under normal use, all these
failures (except the lamps) are unlikely, They should be kept in mind, however,
because other failures are even more unlikely,

SYMPTOM POSSIBLE BREMEDY

Plugged into 115VAC, 60 Hz outlet? Fuse OK? BSwitch OK?
No lights, no output Open top cover, Visually check AC wiring and fuse holder,
Check switch contacts for continuity, Check power trans-
former wiring to PC board,

Check all power supply voltages with scope:

IC10-7 +15VDC, 10 mv ripple, tolerance 4,5V

IC10-4 -15 VDC, 50mv ripple, mleranceE 1V

Check signal presence at input, If not present, check
contacts on IN/OQUT switch for mechanical propriety.
Check presence of 7.5 VDC at gain module,

Check signal at IC6-6, If present but distorted, suspect
outpat transistors,

Check for signal at emitter of output transistors, If
present, check harness wiring.

Remove rear panel jomper between pins 2 and 1 (VC out,
VC in), If signal reappears, problem is in level detector,

Lights function normally.
No output or AC hum on
outpuat,

Is signal level in excess of -4dbm available? [ not, ex—
ternal preamp must be used,

Is signal present at , 22uf capacitor on board at level de-
tector module input?

Adjust time constant switch from min to max, I unit
starts working, may be shorted capacitor,

Vary input level above and below 0 dbm, Voltage at IC
pin 3 should vary above and below ground, If it does
not, and input is present, suspect RMS module.

Signal throughput OK
but gain doesn't change
in accordance with
input.

20
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Check voltage at IC10 pin & for same paramecters. U no
variation, IC10 |ls probably defective.

Tarn R6 fully to either end and lock [or same parametars.
at IC-9 pin 6. If not present, ICY is bad. Turn Ré

to sther end and observe DC voltage sense reversal. [If
not, Ré& ar harness wiring is defective,

Leave Ri at aither end, remove input signal. Check
ICB pin 6 ocutput eignal. It should be at neady full
positive or full negative voltage. Turn RO to other

end, polarity should reverss, I not, ICS defective,

Set OAIN and ATTN LIMIT contrels to foll CCW, Torn-
ing R& shoold swing meter from full + to full-. [ only
one polarity available, either GAIN or ATTH limit con-
trol defective or wire broken, If naither available, R11
may be open,

Vary Ré and observe IC7 pin 6. DC should vary +
geveral volte, If it does not, either roar panel jumper
is missing, R10 is defective or grossly misadjusted,

or ICT is defective.

Signal paths OK, meter
reads improperly in the
GAIN poeltion,

Defective matar,
If meter ia not centered at unity gain, B9 may be im-

__properly adjusted, See allgnment instructions,

Meter reads properly
in GAIN but improperly
or oo reading In IN-
PUT or OUTPUT,

Check input to IG5, Signal level should be present rough=-
1y 10 db below input level with input level all the way up,
Check IG5 pin 6, Same léevel should be present with

legs than imv of DC offget,

Check IC4 pin 6. Level should be about 15 db greater
with leas than 30 mv of DC offeet,

Reduce input 15 db, Check output of IC3 (pin &), AC
level game as last step should be present, less than 10
mv of DC offeet,

Check IC2 firmly in aocket, Orientation i same as
soldered=in IC's,

Check ICZ pin 5 and 10, Gomplementary signals hall way
between sine and square wawve should be present, both with
the same positive DC offset. Check power sopply to IG2:
Pin is 4+6VDC, Pin 2 ls -6YDC, (tolerance + 3/4 wvolt),

If power and inputs OK but no output present, replace ICL,
Chack IC1 pin & for output, I present, check d2ul cap-
acitor. If no short, replace ICI,



APPLICATION NOTE #1
"Your Backwards Omnipressor"

As we state in our promotional literature, one of the novel features of the
Omnipressor is its ability to make signals sound backwards, This is a con-
sequence of the Dynamic Reversal feature, which enables loud sounds to come
out more softly than soft sounds, Speech waveforms, for instance, generally
consist of loud peaks followed by trailing-off envelopes, By making these en-
velopes louder than the peaks, the illusion that the sound is coming out back-
wards is generated. Likewise, drum sounds consist of peaks roughly coinci-
dent with mechanical impact, followed by a decay envelope, The Omnipressor
amplifies this envelope and '"swallows" the impact.

The reversal effect is not limited to voice and drums. In general, any mater-
ial with wide dynamic range can be "reversed'. Plucked string instruments,
virtually all percussion, and many natural sounds can be processed to good
effect, Certain other material does not sound good in the reversal mode, Spec-
ifically, program material consisting of more than one type of sound will give
inconsistant results at best, Trying to process an entire program source rather
than individual tracks will generally meet with ignominious failure, although
solos can be picked out and reversed on occasion,

CONTROL SETTINGS

IN/OUT KEY IN

FUNCTION 3 O'clock initial setting
ATTN/GAIN LIMIT FULL CCW

TIME CONSTANT CENTER OF RANGE
INPUT LEVEL +10 PEAK on INPUT
OUTFPUT LEVEL AS DESIRED

ME TER GAIN after input set up

Experiment with the operational controls to obtain the most pleasing eifect, It
will probably be desirable to limit the maximum gain somewhat with the GAIN

LIMIT control to prevent high noise levels with no signal, This applies partic-
ularly to taped material in which noise reduction was not employed,

ADDITIONAL POSSIBILITIES

If you can make forwardthings sound backwards, you should be able to make
backward things sound forwards! Play a vocal tape backwards and reverse the
dynamics. The voice should come out sounding almost normal, but the words
will be pure gibberish, NSA is considering this method of encrytping data,

Be the first on your block.,...s.s. If you want tremendous "punch' on recor-
ded material, record it normally, and then play it backwards through the Omni-
pressor set barely into the reversal mode, and re-record it. Playing the second
tape backwards (i.e., voice forward), should result in a signal almost completely
devoid of dynamic range. Also, you can use the second recording as an oppor-
tunity to add some echo, which will then precede the signal in real time, The
reason backwards compression is so effective is that the program material is
devoid of sharp attack transients which tend to bring down the succeeding program
material.



APPLICATION NOTE #2

BASIC SET UP FOR STANDARD OMNIPRESSOR FUNCTIONS

Our advertisement opposite depicts in cartoon form and text the various standard

operating modes of the Omnipressor,
to achieve the effects depicted,

IN/OUT EEY, . ... IN

This note gives the initial control settings
The following settings apply to all modes:

BHE-GUT;NDRIIIIIIIIFIFNGR

TIME CONSTANT,..CENTER position initially, experiment later,
INPUT LEVEL.. .. .SiEn&.I should drive meter to center scale or above in INPUT,

ATTN/GAIN LIMIT

OUTPUT LEVEL
METER
FUNCTION

INFINITE COMPRESSOR
FULL CCW
AS DESIRED
oOuTPUT
2 O'clock . Apply signal from cscillator and vary amplitude,
Adjust FUNCTION knob until varying input produces no output
variation. Use GAIN LIMIT as needed to prevent clipping.

EXPANDER
ATTN/GAIN LIMIT FULL CCW -
METER GAIN
FUNCTION 11 O'clock, Adjust FUNCTION until desired expansion is ob-
tained. Use GAIN LIMIT if needed for wide expansion range.
NOISE GATE
ATTN LIMIT CCW
GAIN LIMIT FULL CW
METER GAIN
FUNCTION B O'clock
OUTPUT LEVEL AS DESIRED
INPUT LEVEL Bring up INPUT until desired gating action is obtained,
LIMITER
ATTN LIMIT CCW
GAIN LIMIT FULL CW
METER GAIN
FUNCTION 4 O'clock

INPFUT LEVEL

Adjust INPUT as threshold control for proper action,

ATTN LIMIT
GAIN LIMIT
METER
FUNCTION
OUTPUT LEVEL

DYNAMIC REVERSER
CCW
CCW
GAIN
2-3 O'clock
A5 DESIERED
Adjust function control and other controls for best effect.



APPLICATION NOTE #3
VOLTAGE CONTROLLED AMPLIFIER

The Omnipressor may be used as a high quality voltage controlled amplifier for
modulation, electronic music, channel gain variation, amplitude scaling, filter
generation, or, in fact, any application in which a fader or potentiometer is
used, Characteristics in the voltage control mode include accurate voltage vs,
amplitude curve, good tracking, low distortion r_:gardle.au of signal level (below
clipping level), and wide control range.

The gain control section of the Omnipressor has a linear control voltage vs.
decible output characteristic. This is equivalent to a logarithmic control volt-
age vs. output voltage curve, This makes it especially useful for audio and
musical applications in which logarithmic response and logarithmic signal decay
envelopes are prevalent, The control range available is in excess of 60db, Gain
is increased with a positive control voltage and decreased with a negative control
voltage.

SET UP

IN/OUT KEY IN

INPUT LEVEL INPUT meter should read at center of range. If gain
reduction only is to be used, set input level higher, I
increase desired, lower input level,

OUTPUT LEVEL AS DESIRED

(NO OTHER CONTROLS WILL AFFECT OPERATION)

s3#sx52REMOVE REAR PANEL JUMPER BETWEEN PIN 1 AND PIN 2wk

OPERATION

Negative DC voltages will decrease the Omnipressor gain, positive voltages will
increase it, Control voltage input impedance is about 10K ochms. I the control
is too sensitive (and it will be for most synthesizer control voltage outputs),
scaling can be effected by a simple series resistor.

The audio signal in the Omnipressor is theoretically "modulated" by the control
voltage. However, due to the logarithmic characteristic of the control, and the
unipolar nature of the control (reversing control polarity does not reverse out-
put phase), it is not recommended that the Omnipressor be used as a balanced
modulator (multiplicative mixer) except on an experimental basis,



APPLICATION NOTE #4
OMNIPRESS50R TRACKING AND PANNING

One Omnipressor can be used to control the gain of several by appropriate conn-
ection of control inputs and outputs., Applications include stereo and quad strapping
to prevent image shift in multichannel systems. A method of connection using min-
imal external circuitry is presented. '

Omnipressors in the voltage control mode can also be used for stereoc and quad

panning. A sample connection circuit is shown.
L |

The principles of voltage control as applied to the Omnipressor are discussed in
Application Note # 3, Figure 1 shows how it is possible to interconnect an indef-
inite number of Omnipressors as stereo, quad, or what-have-you program limiters,
The voltage outputs are half-wave rectified so that only negative excursions {gain
reduction) are accepted, The outputs of the rectifiers go to what is in effect a
linear OR gate, Whichever Omnipressor is compressing the most has its control
voltage applied to the other Omnipressors, Thus the level of all channels is
controlled, and the gain of each element in the system remains fixed with respect
to the others.

If it is desired to have the gain of one channel control the gain of all the others, a
simpler connection is possible, Just connect pin 2 of the controlled units to pin 1

of the controlling unit, Since the ocutput impedance of the Omnipressor is low (1 K,
or less), adding a couple of loads will not cause too great an error. [ it is desired
to control a large number of channels from one unit, it would be a good idea to add
a voltage follower buffer to the control output.

A voltage controlled "pan pot" [or quad panner) can be implemented with the Omni-
pressor, See figure Z for details. In the diagram, the diodes limit the control
voltage swing when the pot is turned all the way towards V+, so that at the ceater
the channel gain is unity, and at V+, the variable R can be adjusted for a gain of
+3 or +b6 db, depending upon the style of panner you prefer, Then, V- and V+
should be adjusted so that when the pot is fully toward V-, the gain is -30 db.

The advantage of this systermn is that a stereo panner can be effected with a single,
low quality linear pot, and a quad panner can be effected with a cheap joystick.
Other methods of generating signal position information may also be used. For
instance, a signal location may be determined with a light pen and a CRT readout
interfaced to a digital mini computer, and the computer could generate the control
voltage for the Omnipressors through a digital to analog interface,
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APPLICATION NOTE #5
PREDICTIVE COMPRESSION

In a previous note, we discussed the possibility of compressing material in
reverse order to eliminate the compressor's inherent problem with fast attack
transients, In a limiter, fast transients are in effect eliminated by signal
clipping before the system gain can adjust to the new level. In a normal com-
pressor, short bursts of high level material can get through before the gain can
adjust, The first method creates varying amounts of distortion. The second
engenders such phenomena as "p" popping " . The unigue ability of the Omnipress-
or to separgate the gain control from the level detector enables one to built what
is most conveniently termed a "predictive’’ compressor, Such a unit should go a
long way towards eliminating the unavoidable imperfections standard units have.

audic > I 1 | 2 1 —>audio
L

in out in out
OMNIPRESSOR 1 DELAY LINE OMNIPRESSOR 2
Pin 1 Pin 2

| i
L

PREDICTIVE COMPRESSOR---BLOCK DIAGRAM

Connect two Omnipressors and an Eventide Digital Delay Line together as shown
above, Note that in one Omnipressor, only the gain control section is used, and

in the other, only the level detector section is used. What you have just fabri-
cated is a compressor that can read the future, or, in more common parlance,

one which has a negative attack time, It works as follows: A signal comes into

the level detector which reacts to it depending upon the settings of the controls,
Simultaneously, the signal is fed into the delay line which delays it by one or more
milliseconds, The signal is then fed to the gain control section of the second Omni-
pressor. During this delay interval, the level detector has reached the optimum
output voltage for the input signal, and before the time the signal reaches the gain‘
control module, the gain has adjusted to the level of the signal.

This predictive mode of operation requires some experimentation to match the sig-
nal delay time to the Omnipressor time constant, but when the system is properly
adjusted, a very close approximation to the 'ideal compressor" is realized,

LIMITATIONS

This type of operation is particularly effective in applications in which only one
signal must be processed, To maintain synchronism, a channel of delay is re-
quired for each channel of audio, whether or not that channel is to be otherwise
processed, This would become cost prohibitive in any configuration exceeding
stereo, The predictive compressor still will not protect against microsecond
or single cycle high frequency peaks, To do this, a fast attack limiter is necess-

ary

Equipment necessary to realize "predictive compression' has only recently b!wne
available, There is much room for experimentation, We would be pleased to
know of your results and techniques,



APPLICATION NOTE #6

USE OF THE OMNIPRESSOR AS A NOISE REDUCTION UNIT

The Omnipressor makes a good compression/expansion noise reduction unit for
enhancing the the tranemission capability of some medium such as tape, digital
equipment, low grade phone lines, etc, While it will not replace a good noise
reduction unit such as the DBX or the Dolby for tape (devices intended primar-
ily for noise reduction applications have frequency response tailoring), it will
serve in a pinch when one of these devices is not available,

If the Omnipressor is set up as a compressor on the input end (feeding the tape
machine or phone line) and as an expander on the output end, then the input dynam-
ic range is compressed during transmission andsa medium with, say, forty db
dynamic range can appear to have a much wider range., If the input is compressed
by a two to one range, and the output is expanded by a factor of Z to 1, an appar-
ant B0 db range exists for the transmission channel. In practice, this deds not
precisely obtaid) but a very substantial audible improvement is possible with such
processing. Since identical circuitry with identical time constants is used to pro-
duce compression and expansion, perfect dynamic tracking is obtained, If com-
pression and expansion ratios are set properly, the system ghould be transparent
to the listener.

INITIAL SET UP

IN/OUT KEY IN

INPUT LEVEL Set for reading of about +10 in INPUT position of meter switch.
BASS CUT/NOR NOR

FUNCTION 2 to 1] compression—see below,

LIMIT CONTROLS FULL CCW

TIME CONSTANT SHORT

OUTPUT LEVEL To fully drive transmission channel.
METER After setting input level, in GAIN position.

Apply an input to the Omnipressor from an oscillator, and vary the amplitude in
plus and minus 10db steps. Set the FUNCTION control until the meter reads plus
and minus 5 db steps in the compression range. The unit is now set for 2 to 1
compression. You are now ready to transmit or record, If simultaneous recep-
tion is required, another Omnipressor must be set up identically, except for a 2
to 1 expansion range. The procedure is identical to the above, except the FUNC-
TION knob will be in the expand range and the sense of the meter readings will be
reversed. If the material is to be recorded instead of transmitted, the same
Omnipressor may be used for decoding,

Only the basic set-up i given above, 7You might wish to experiment with com-
pression/expansion ratios, Also, with certain types of signals, it might be desir-
ble to put the BASS CUT/NOR switch on CUT, Remember that the set-up for

encode and decode (compress and expand) should be identical except for the com-
plementary setting of the FUNCTION contraol,



