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balanced line. The barrels become the ground or
center tap. Set the FILTER/CROSSOVER switch to
FILTER (BANDPASS).

G. Mono Output (Full Range, Unbalanced)

To pick up an unbalanced full range mono output, in-
sert a 2-conductor, %" phone plug wired as shown in
Fig. 34, into the MONO jack closest to the input jacks
on the rear panel. This jack will provide a unity gain
mix of the Channe! | and Channel 2 inputs. See 3.6 for
modification of this feature to a mono high pass out-~
put.

H. Mono Low Pass Output

To pick up an unbalanced mono low pass output,
(mono bass), insert a 2-conductor, %4” phone plug
wired as shown in Fig. 3-4, into the MONO jack
between the FILTER/CROSSOVER switches and
the LOW PASS NORMAL output jacks. This jack
will provide a unity gain mix of the Channel | and
Channel 2 normal low pass outputs.

3.5 Operation

Most modes of operation depend upon the selection of
various input and output combinations which are re~
quired by a specific system configuration. The following
notes apply to input selection.

A. A balanced input must be inserted into the (BAL-
ANCED) INPUTS on the VFX-2A rear panel. See
paragraph 3.4.1 a. for wiring a balanced input phone
plug. A balanced line input has an adjustable atten-
uation (LEVEL) potentiometer adjacent to the input
jack.

B. An unbalanced input may be inserted in the (BAL-
ANCED) INPUTS or the UNITY GAIN INPUTS on
the VFX-2A rear panel. See paragraph 3.4.1 b. for
wiring an unbalanced input phone plug. An un-
balanced input, connected to the (BALANCED) IN-
PUT jacks, has a variable attenuation (LEVEL)
potentiometer. When the unbalanced input is con-
nected to the UNITY GAIN INPUT jacks, the
variable attenuator (LEVEL) adjustment is removed
from the circuit and the line has a fixed unity gain.

3.5.1 Control Functions

Although the uses and possible applications of the VFX-
2A are almost unlimited, the operation of the controls is
quite simple. In addition to the POWER switch, there are
only four types of controls: Attenuator (LEVEL), Mode
(FILTER/CROSSOVER), Range and Vernier. One
attenuator (screwdriver-adjusted pot) and one mode
switch are provided on the rear panel for each channel.
One range and one vernier switch for each of the four
filters are provided on the front panel. A simplified, func-
tional block diagram is located on the rear panel of the
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VEFX-2A to aid in understanding the operation of the
unit. This block diagram is shown in Fig. 3-6.

A. Input Attenuation (LEVEL)

The attenuators are screwdriver adjustments located
on the rear panel. Each attenuator controls the gain of
the adjacent (BALANCED) input. With the input
attenuator fully CW, a maximum gain of 16.9dB is
obtained, Minimum gain is 0dB at full attenuation,
fully CCW. The input impedance of the (BAL-
ANCED) input is independent of the attenuator
(LEVEL) setting.

B. Mode Switch (FILTER/CROSSOVER)

Two mode switches, one for each channel, are located
in the center of the rear panel. These two-position,
slide switches are labeled FILTER (BANDPASS)—
CROSSOVER (LOW PASS). This switch determines
the source of the input signal for the low pass filter
stage. Set to (LOW PASS), the input signal is selected
directly from the input. Set to (BANDPASS), the
input signal is selected directly after the high pass {ilter
stage. The mode switch affects only the LOW PASS
outputs, adjacent to the power transformer on the rear
panel.

C. Range and Vernier Controls

Four pairs of controls for the four filter sections are
located on the front panel. These include one
VERNIER potentiometer, and one RANGE switch
for each High Pass and Low Pass hilter. The controls
are used to set the (3dB) corner frequency for the
filters. The VERNIER potentiometer selects the first
significant digit (2 to 20) of the selected frequency; the
four-position RANGE switch (Flat X10-X100-X1K)
selects the appropriate multiplier.

EXAMPLE: Selected frequency = 30Hz
1. Set VERNIER potentiometer 10 3
2. Set RANGE switch to X10.

The corner frequency for the filter is now set to 30Hz.

Setting the RANGE switch to the FLAT position
removes the related filter section from the circuit, and
allows the signal to pass unfiltered.

D. Power Switch
A rotary switch, located on the right side of the front
panel, controls power apphed to the VEX-2A. The
“LED” indicator will glow to indicate “power on.”

3.5.2 Setting Hi-Pass Hz
Filter Frequency

First, choose the desired (3dB) corner frequency. The
high-pass filter will attenuate all signals below this
frequency. Example: 30Hz corner frequency.

l. Set the VERNIER potentiometer to 3.
2. Set the RANGE switch to X10.
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When the RANGE switch is set to FLAT, the signal will
pass through the VFX-2A unfiltered. Use the HIGH
PASS OUTPUIS as described in paragraph.3.4.2.

3.5.3 Setting Low-Pass Hz
Filter Frequency
First, choose the desired (3dB) corner frequency. The

low-pass filter will attenuate all signals above this
frequency. Example: 6KHz corner frequency.

1. Set the VERNIER potentiometer to 6.
2. Set the RANGE switch to X1K.

When the RANGE switch is set to FLAT, the signal will
pass through the VFX-2A uafiltered. Usc the LOW
PASS OUTPUTS as described in paragraph 3.4.2.

3.5.4 Setting Controls for Bandpass
Filter Operation

First, choose the desired upper and lower (3dB) corner
frequencies. Set the lower of the (wo corner frequencies
on the HI-PASS Hz filter controls as shown in para-
graph 3.5.2. Set the higher of the two corner frequencies
on the LO-PASS Hz filter controls as shown in para-
graph 3.5.3. Set the mode switches on the rear panel to
FILTER (BANDPASS). Usc either the balanced or
unbalanced bandpass outputs as described 1n paragraph

342 E and F.

3.5.5 Output (Balanced) for Driving
A Dual-Channel Amplifier
In Mono

Any CROWN amplifier can be used with the VFX-2A for
a mono (balanced output) configuration with no physical
modification to the amplifier.

[. Selcct the type of output to be used (high pass, low
pass or bandpass).

2. Connect the NORMAL output from the VFX-2A
to one amplifier input.

3. Connect the INVERTED output from the VFX-
2A to the other amplifier input.

The mono (balanced cutput) amplifier signal is now

available on the two red binding posts (amplifier out-
puts). Refer to individual amplifier manuals for mono
(balanced) output connections.

NOTE: For maximum output, both ampbfier level con-
trols should be set at full gain in this configura-
tion.

3.5.6 Mono (Unbalanced) Output
Application

The VFX-2A has two unbalanced mono output provi-
sions that allow a full range mono output and a mono low
pass filter output mix of both input channels.

Full range mono is a mix of the two input channels. This
feature can be altered to a mono high pass filter cutput by
a qualified technician. See Section 3.6.

Mono low pass output is provided for those preferring
mono bass and/or a center speaker system with a sterco
pair,

3.6 Modifying VFX-2A for
Mono High Pass Output

The VFX-2A 1s wired at the factory for full range mono
output and a mono low pass output. The VEX-2A may be
modified by a CROWN authorized dealer/service center
for 2 mono high pass and a mono low pass output.
Modifications are also available 1o form a 6dB unity sum
CrossOVer.

3.7 Modifying AC Mains Voltage

Fig. 3-7 shows the jumper arrangement for mod-
ifying the VFX-2A to operate on 100, 120, 200,
220 and 240 VAC.

* 100 Volt Operation — jumper A and D, Band
E and move the orange wire to E.

* 120 Volt Operation — jumper A and D, C and
F and move the orange wire to F.

* 200 Volt Operation — jumper B and D and
move the orange wire to E.

* 220 Volt Operation — jumper C and D and
move the orange wire to E.

* 240 Volt Operation — jumper C and D and
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move the orange wire to F.
* Use 1/8 A 3 AG fuse for 100V, 120V line,

* Use 1/16 A AGC fuse for 200V, 220V and
240V line.

wev) Ill ETETC)

12y OWEEEEFT |
L]

200V| MT[A T E

e |°
L)

240V

WHT

Fig. 3.7 Modifying AC Mains Voltage

3.8 Cabling
Refer to Fig. 3.2
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SECTION 4
THEORY OF OPERATION

4.1 General

This secticn contains a detailed description of circuitry
operation to properly adjust the VFX-2A to optimum
operating conditions.

4.2 Principles of the VFX-2A
Filter/Crossover

The VFX-2A Dual-Channel Electronic Filter/ Crossover
consists primarily of two identical channels of active IC
operational amplifier tunable filters. Components for
each channel are found on a printed circuit board located
behind the associated channel front panel controls. The
following circuit description applies equally to both
channels.

The VFX-2A also contains twe separate internal power
supplies which generateregulated +18 VDCand-18 VDC
for distribution to all operational amplifier 1C’s.

The VFX-2A requires about 2 watts for normal oper-
ation. The power supply can be wared for 100, 120, 200,
220, or 240 VAC line voltage and operates on any
frequency from 50Hz 1o 400Hz

4.3 Block Diagram Circuit Theory

Refer to Fig. 4.2, VFX-2A Block Diagram (one channel
only). A balanced signal input is inserted into the bal-
anced input stage and amplified. T'he stage gain of the bal-
anced input amplifier may be varied with the controls
located on the rear panel. The signal now proceeds to the
unbalanced input jack/switch and then is applied to the
main input stage.

The output signal of the main input stage is factory wired
to the mono/mono hi pass output stage where it 1s mixed
with the other channel's main input stage output. The
VFX-2A mono out can be modified for mono hi pass
output (See Section 3.6). The signal from the main input
stage also goes to the FILTER/CROSSOVER switch.

With the switch in the crossover position, the signal
progresses to the high pass filter, then through the high

pass output stage to the normal output jack on the rear
panel. The signal from the high pass output stage is then
fed back into’the filter stage to shape it into an 18dB
Butterworth response, and is also fed to the inverted
output stage for an inverted output.

With the switch in the bandpass position, the signal from
the main input stage is applicd through the low pass filter
to the low pass output stage. This stage feeds the normal
low pass output, provides feedback to the low pass filter
and also feeds the inverted output stage providing an
inverted low pass output.

The signal from the inverted low pass stage is mixed with
the similar signal from the other channel to provide a
mono low pass output (non-inverted).

It should be noted here that each circuit board contains
one mono mix circuit. Therefore, one board mixes the
mono (or mono high pass) and the other board mixes the
mono low pass.

4.4 Detailed Circuit Theory

The balanced input is applied to JC100B. The IC100B low
noise operational amplifier allows use of a transformer-
less balanced input and provides isolation from the filter
loading. R10a 100K ohm attenuator (LEVEL) poten-
tiometer, enables control of the gain of 1CI00A up to a
maximum of 16.9dB pgain. The input impedance of the
(BALANCED) INPUT is completely independent of the
gain setting of that input.

Inserting an unbalanced input (a 2-conductor 4” phone
plug) into the (BALANCED) INPUT jack unbalances the
line by grounding the negative input line.

R100, a 200 ohm trim potentiometer in the positive
IC100B input line, is factory adjusted for maximum
common mode rejection and in normul applications
should not be readjusted.

An unbalanced input may be inserted into the UNITY
GAIN INPUT jack. This input is applied dircetly to oper-
ational amplifier 1C101C. The variable attenuator
(LEVEL) potentiometer, Ri0has no effect on this input.
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The unity gain output of IC10LC is applied to the input
circuit of 1IC100C (HI PASS FILTER) only, or to that cir-
cuit plus the input circuit of IC102C (LOW PASS
FILTER) depending on the position of the CROSS-
OVER/FILTER mode switch (SW1). The [CI0!C
output may also bypass the LOW PASS filter or the
HIGH PASS filter depending on the position of the
RANGE switches. [C101D and IC102A buffer the out-
puts from the high pass filter and low pass filter
respectively and IC101A is the mixing amp for mono
output. Circuit operation for all switch combinations is
described below.

A. RANGE Switches, FLAT; FILTER/CROSSOVER
Switches, cither position
With the RANGE switches in FLAT, the unity gain
output of ICIQIC bypasses all filtering circuits and
appears as a flat output.at the HIGH and LOW PASS
OUTPUT jacks. Operational amplifier IC10(B
creates an inverted output at the HI PASS IN-
VERTED OUTPUT jack and IC102C creates an in-
verted output at the LOW PASS INVERTED OUT-
PUT )ack.

B. RANGE Switches X10, X100 or X1K; FILTER/
CROSSOVER switch in crossover
The range switch determines the appropriate group of
5% matched capacitors to be used in the filter. See
Table 4-1.

The HI VERNIER potentiometer (R102, R104,
R107) and LO VERNIER potentiometer (R118,
R120, R122) consist of matched sets of three 1SK-
ohm resistive elements used to determine the loca-
tion of the desired corner frequency of the filter, Re-
fer to paragraph 3.5.1 for the proper method of using
the VERNIER/RANGE control$ to select the cor-
ner frequency for the filters.

The signal from IC-101C is applied through selected
RC filter components to dual operational amplifier
IC-100C which, along with IC-100D and IC-101D
forms a 3-pole, high-pass, 18dB/octave Butterworth
filter. This produces the non-inverted HI PASS
NORMAL OUTPUT. Operational amplifier IC-
101B creates the HI PASS INVERTED OUTPUT.

The HI PASS OUTPUT signal from [C-101D is also
applied through the mode switch to the selected RC
filter components to dual operational amplifier JC-
102D, which, with IC-102B and 1C-102A, forms a 3-
pole, low-pass, 18dB/octave Butterworth filter. This
filter produces the non-inverted LO PASS NOR-
MAL OUTPUT. Operational amplifier IC-102C
creates the LO PASS INVERTED OUTPUT.

C. CROSSOVER (LOW PASS)/FILTER (BAND-
PASS) Switches.
The rear panel mode switches select either a LOW
PASS or BANDPASS output at the LOW PASS
OUTPUT jacks. With the mode switch in CROSS-
OVER (LOW PASS), the input, from IC-101C, is tied
directly to the LOW PASS filter section; in FILTER
(BANDPASS), the output of the HI PASS filter sig-
nal, from IC-101D, is tied directly to the LOW PASS
filter section.

Power Supply Circuit

AC power is applied to the power transformer, which may
be wired for either 100, 120, 200, 220 or 240 VAC oper-
ation. The AC input line is fused with a 3AG 1/8 A fuse
for 120 VAC or an AGC 1/16 A fuse for 240 VAC. The
bridge rectifier, D1-D4, together with Cl and ICI pro-
vides a regulated +18 VDC,; the bridge rectifier and C2,
and IC2 provide a regulated - 18 VDC.

RANGE SW

POSITION HI RANGE LO RANGE
X10 C100, C103, C106 .47 mid C114,C117,C120 .47 mfd
X100 C101, C104, C107 .047 mfd C113, C116, C119 .047 mfd
X1K C102, C105, C108 .0047 mfd C112, C115, C118 0047 mftd

Fig. 4.1 Range Switch Capacitor Groups
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Schematic .
Designation Description CPN Other Information
VFX-2A FILTER MODULE 41750
VFX-2A Filter P.C. Board 9669
Resistors
R100, R200 200 ohm helipot trim 3683 CMR Adjust
R101, R201, 1.6K ohm Y watt 5% film 3873
R 104, R204,
R106, R206,
R119, R219,
Ri21, R22],
R123, R223
R102, R202, 15K ohm linear pot 3870 Hi-Vernier
R103, R203, Lo-Vernier
R107, R207,
R118, R218,
R120, R220,
R122, R222
R105, R20S, 47 ohm Y4 watt 5% 1011
R124, R224
R108, R208, 10K ohm !4 watt 1% film 2343
R105, R209,
R111, R211,
R113, R213,
R114, R214,
R125, R225,
R126, R226
R110, R210, 300 ohm Y watt 5% 3801
R112, R212,
R115, R215,
R127, R227,
R128, R228
R116, R216 1K ohm Y watt 5% film 2627
R117, R217 IM ohm 4 watt 5% 3198

RN100, RN200 Resistor Network 4280



PARTS LIST, VFX-2A Page 2

D100, D209,
Diol1, D201,
D102, D202,
D103, D203,
D104, D204,
D10S, D205,
D106, D206

C100, C200,
C103, C203,
C106, C206,
Cl14, C214,
Cl117, C217,
C120, C220

C101, C201,
C104, C204,
C107, C207,
Cl13, C213,
Cl16, C216,
C119, C219

C102, C202,
C10S, C205,
C108, C208,
Cl12, C212,
C115, C215,
Cl118, C218

C109, C209,
C110, C210,
Cll11, C211,
C121, C221,
Cl122, C222

SW100, SW200,
SW101, SW201

1C100, 1C200,
IC101, IC201,
1C102, 1C202

Diodes
IN4148

Capadtors

.47 MF 100V poly

.047 MF 250V

.0047 MF 250V poly

25 MF 15V N-P vertical

Switches

3P 4 pos. rotary switch

Integrated Circuits
HA-4741 Quad Op Amp

Miscellancous

14 pin DIL IC socket

3181

4119

4325

3186

3871

4160

3450

Hi-Range
Lo-Range
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PARTS LIST, VFX-2A Page 3

Cl, C2
C3

D2, D3,
D4, DS

1CI
1C2

LEDI

DI
R1

VFX-2A POWER SUPPLY MODULE 41769

VFX-2A Power Supply P.C. Board
Capacitors

250 MF 35V vertical

4.7 MF 63V vertical

Diodes

IN4148

Integrated Circuits

MC78LI8 +18V regulator
MC7LIS8ACG -18V regulator
Miscelaneous

Dual TO-92 cooler

VFX-2A PILOT LIGHT MODULE
VFX-2A Pilot Light P.C. Board
MVS5153 Amber LED

1N4003
1.2K ohm % watt 5% film

9676

3787
4253

3181

4210
4435

3493

9679
4342

2851
1045

Only one half used on IC]
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VEX-2A Power Supply PC Board
MC79L18AC

PSURFIX
CASE 20
T0H2

POWER SUPPLY SHOWN WIRED FOR 120 VAC. FOR OPERATION AT ANOTHER
LINE VOLTAGE, FOLLOW CONVERSION CHART BELOW. SELECT.THE CORRECT
VOLTAGE: CAREFULLY IDENTIFY ALL WIRES BEFORE PROCEEDING. THE SIX
TRANSFORMER PRIMARY WIRES ARESOLDERED TO AN ADJACENTTERMINAL
STRIP, (A, B, C, D. E, and F). ONLY FOUR WIRES ARE USED IN ANY

CONFIGUHRATION.

NOTE: THE ONLY VARIABLES ARE THE JUMPERS AND THE ORG AC WIRE
COMING FROM THE POWER SWITCH.

VOLTAGE JUMPERS ORG (AC)
100 A-D E
B-E
120 ;‘A: : I:' £
200 B.-D E
220 C-D E
240 c-D F

- SCHEMATIC MI-269 APPLIES ONLY TO PC BOARD 9669.

P SUFFIX
CASE 2
*):::»-92s l—
™ oute -
j ﬁ:nu‘:r:: | | .,f._r" s
2 I|| T 49 .”."",?_F
3 ; _.‘Jr_,-’ ;.-
MC78L18AC ) (
E 5 ‘-.- v |
NOTES:
GENERAL
PIN OUT
STARTS SN 3000.
Dut _ﬂ/__':l Owt
1 1 14 3
e, | iz
Inputs q Inputs
e ok

SCHEMATICS

E Inputs
EI 3

wos[]
2 E}b‘ ﬁ:::
0;:[? Il

HA-4741

_3]0;1

— ALL RESISTORS IN OHMS, CAPACITORS IN MFD UNLESS
OTHERWISE SPECIFIED.

— CHANNEL 1 SHOWN. CHANNEL 2 IDENTICAL WITH
EXCEPTIONS SHOWN BELOW.

— WIRE COLOR CODES ARE GIVEN FOR THE POWER SUPPLY.

— *CAPACITORS SELECTED TO 6% TOLERANCE.

PC BOARD LAYOUTS

— ALL PC BOARDS SHOWN FROM FOIL SIDE.
TWO MAIN BOARDS REQUIRED PER UNIT.

POINTS H1 -R,4.

— FILTER-CROSSOVER SWITCH CONNECTED BETWEEN-

POINTS F-FX-X.

— CAPACITORS C100 TO C108, AND C112 TO C120 ARE
SUPPLIED IN ONE OF TWO PACKAQGES, THUS THE DUAL

MOUNTING HOLES.

— CHANNEL 1 MAIN BOARD SHOWN.CHANNEL2 IDENTICAL
EXCEPTJUMPER INSTALLED AT B + CPM, INSTEAD OF A-X.

INPUT LEVEL CONTROL, R10, CONNECTED BETWEEN

R10Z
-1 18K
-
~
-~
-~
rd
-~
r
) AN
R107
I ,I 15K
~
| -
~
| -
| 7 m-veenIER
! R103
| > 5K
i ”~
-~
[ o
|
»
Diog
T

RI0O
— 300
CMR

K101
LeK

5
_E”__.

RNIGO

5
! HI-RAR

LALES
300

REIOOD
#0 *9K

0% RN 1008 |
296 7.9 =
Lo

TN

L_’)_:;\A
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POWER SUPPLY SHOWN WIRED FOR 120 VAC. FOR OPERATION AT ANOTHER —Ffr g
LINE VOLTAGE, FOLLOW CONVERSION CHART BELOW. SELECT. THE CORRECT _“Ec‘n‘ vz . 08
VOLTAGE: CAREFULLY IDENTIFY ALL WIRES 8EFORE PROCEEDING. THE SIX - e 300
TRANSFORMER PRIMARY WIRES ARE SOLDERED TO AN ADJACENT TERMINAL e DUZH cios: L L E VTR s -+ ek
STRIP, (A, B, C, D, £ and F). ONLY FOUR WIRES ARE USED IN ANY ” e fo— 1A 0
CONFIGURATION. E@:I_l e
NOTE: THE ONLY VARIABLES ARE THE JUMPERS AND THE ORG AC WIRE rfb;l : & 2§ s
COMING FROM THE POWER SWITCH. E;QE | . [: g j | E :] | E >__.| .
306 = _ci‘i"‘_'— 12: 1 3 1€ 102 ,1}5?
VOUTAGE  JUMPERS  ORG (AC 3% g — e A
' - . 5 >t G P
100 A-D E - 200 o f "
CHR ] i - - * - .1 7 - - - -
B-E Jumpet '—'—"—
120 AD - — L : p g
C-F F s ciil VY "Yv
| ‘ 300 HPM 255 s ")o?:’ D105
200 B E ANIDD i ] _‘”“" NAA M
210 c-0 E A TAhA v‘;N B g;ﬁ’u 10
240 c-D F “,:35 fé& L_.:ex.cnz 200
VEX-2A Main PC Board
_________3_?_?_—_“_"‘“__’“'—'1
Q=100 sh‘:“’:ug:c =y
Full
Rangs
Maro
Hifogs
Ngrmal
m.}m,
3 APPLIES ONLY TO PC BOARD 96689. PC BOARD LAYQUTS Unatiad
— ALL PC BOARDS SHOWN FROM FOIL SIDE.
OHMS, CAPACITORS IN MFD UNLESS TWO MAIN BOARDS REQUIRED PER UNIT. o oPan
FIED. it
— INPUT LEVEL CONTROL, R10, CONNECTED BETWEEN I—
WN, CHANNEL 2 IDENTICAL WITH POINTS R1 -Fl.l. =
/N BELOW.
— FILTER-CROSSOVER SWITCH CONNECTED BETWEEN
POINTS F-FX-X. ?-gjv Norman
S ARE GIVEN FORTHE POWER SUPPLY. — CAPACITORS €100 TO €108, AND C192 TO C120 ARE e
i SUPPLIED IN ONE OF TWO PACKAGES, THUS THE DUAL fx o ISP . 4 1)
ICTED TO §% TOLERANCE. MOUNTING HOLES. ; 3] -’__V ot ﬁ ﬁ i foaried
= < ki00
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— CHANNEL1 MAIN BOAAD SHOWN, CHANNEL2 IDENTICAL O_T ) W DT =
EXCEPT JUMPER INSTALLED AT B + CPM, INSTEAD OF A-X. | ., Wm wm &M}?
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VFEX-2A Schematic




